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Introduction

Iranian women are at a high risk for non-adherence 
to recommended guidelines and subsequent late stage 
breast cancer diagnoses, due to lack of awareness 
about breast cancer (Montazeri et al., 2008; Thomas et 
al., 2011), cultural beliefs such as cancer fatalism and 
prioritization of family over personal health (Lamyian 
et al., 2007; Taymoori et al., 2012), previous adverse 
experiences (e.g., painful mammography) (Taymoori et 
al., 2013) embarrassment, and lack of access to healthcare 
(Keshavarz et al., 2011).

Planning and evaluating interventions that 
promote regular, continued mammography requires 
careful consideration (Vernon et al., 2010). In the 
last decade, the importance placed on theory when 
planning interventions has increased (Moodi et al., 
2011; Farhadifar et al., 2016 ). Perceived breast cancer 
risk depends on psychological and cognitive variables, 
and influences adherence to mammography screening 
guidelines. Perceived risk is an important motivator for 
protective health-related behaviors. Risk perception is a 
subjective judgment made by individuals regarding the 
characteristics and severity of a risk (Glanz et al., 2008) .
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Understanding of risk, and cancer preventive 
behaviors (Zikmund-Fisher et al., 2010), previous 
studies on the relationship between risk perception 
and mammography use have shown varied, and often 
inconclusive results. The recent studies applicable to the 
present research show mixed results. Kim et al., (2008) 
examined the association between cancer risk perception 
and screening behavior for cervical, breast, and colon 
cancers in women. Researchers (Bowen et al., 2004) 
showed similar results with no statistically significant 
relationship between risk perception and mammography. 
Two studies (Facione, 2002; Calvocoressi et al., 2004) 
showed that women who believed their susceptibility was 
high were less likely to be screened. Finally, (Katapodi 
et al., 2004), a meta-analytic review found that women 
who perceived a higher breast cancer risk were more 
likely to have mammograms although the association 
was weak (Katapodi et al., 2004). The association 
between risk perception and repetition of mammography 
influenced by demographic characteristics (Katapodi 
et al., 2004), addressed the influence of demographic 
characteristics on breast cancer perceived risk, and results 
were inconclusive. For example, some studies concluded 
that younger women were more likely to perceive higher 
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risk for developing breast cancer than were older women, 
and other studies found no significant relationship between 
older age and increased perceived risk (Katapodi et 
al., 2004). There were not reported differences in the 
perception of risk by income level. Findings on education 
and perceived risk  showed women with high school or 
less education were more likely to be either unaware of 
their risk or overestimate their risk, whereas women with 
college education were less likely to have an optimistic 
bias. Some studies reported no association between 
educational level and perceived risk. 

The relationship between risk perception and 
mammography use may be effected by family history 
of breast cancer. Family history of breast cancer could 
influence risk perception and repetition of mammography. 
Multiple studies indicate that family history of breast 
cancer is the risk factor upon which women base their 
own risk perception (Buxton et al., 2003; Silk et al., 
2006; Caruso et al., 2009). Research suggests women 
rely on family history of breast cancer to determine their 
breast cancer risk, despite the fact that approximately 
80% of breast cancers are not familial/genetically related. 
Multiple studies indicate that family history of breast 
cancer is the risk factor on which women base their own 
risk perception. Over-reliance on family history of breast 
cancer to determine one’s own breast cancer risk may skew 
not only perception of developing breast cancer, but also 
may impact rates of repetition of mammography. Given 
the importance that women place on family history of 
breast cancer, the aim of this research is to understand 
the strength of the relationship between family history 
of breast cancer (BC), and family history of cancer other 
than breast cancer (OC) with perceived risk of developing 
cancer and with repetition of mammography.

Another possible contribution to inconclusive results 
is that the association between risk perception and 
repetition mammography could lie in the type of scale 
used to measure perceived risk: numerical or verbal.

The objective of the current study was to determine 
the strength of the relationship between family history 
of breast cancer and other cancer to perceived risk of 
developing cancer and repetition of mammography. In 
addition, we examined both direct and indirect effects of 
included variables on number of mammography. 

Materials and Methods 

This study was a cross-sectional study. A total of 
1620 women, aged 50 years and older who referred to 
mammography centers in two regions of Tehran (Regions 
1 and 6) were selected via convenience sampling method 
and were invited to participate in the study. Of all, a total 
of 1593 women consented to participate in the study. Of 
all the participants, 60 women were excluded as they did 
not meet the inclusion criteria; in addition, 26 women 
were excluded as they presented incomplete data. The 
final sample size included 1507 persons. The participants’ 
response rate was 93%. The inclusion criteria were as 
follows: being aged 50 years and older, having a history 
of repeated mammography in the past five years, and 
the ability to read and write. Exclusion criteria were the 

Variables N % Mean SD
Age 58.9 6.4
Marital status 
    Single 414.0 27.5
    Married 1,093.0 72.5
Educational Status
    Academic 287.0 19.0
    Non Academic 1,220.0 81.0
Employment  Status
    employed 771.0 51.2
    employed 736.0 48.8
Insurance Status
    Yes 1,330.0 88.3
    No 177.0 11.7
Breast cancer family history
    Yes 233.0 15.5
    No 1,274.0 84.5
Other cancer family history
    Yes 65.0 4.3
    No 1,442.0 95.7
 Breast Self-Examination
    Regular 121.0 8.0
    Irregular 212.0 14.1
    Not doing 1,174.0 77.9
Clinical Breast Examination 
    Yes 336.0 22.3
    No 1,171.0 77.7
Knowledge of the interval mammography
    annual 498.0 33
    2-3 years 306.0 20.3
    3 years > 703.0 46.6
Perceived threat 2.6 0.6
Mean of repetition mammogram
     1 633.0 42.0
     2 269.0 17.9
     3 465.0 30.9
    4 114.0 7.6
   ≥5 26.0 1.7

Table 1. Demographic Characteristics

followings: being affected by breast cancer, pregnancy, 
and breast feeding.

The questionnaire included the demographic data 
(age, marital status, education level, insurance coverage, 
family history of breast cancer and other types of cancer). 
In addition, the status of breast self-exam was determined 
and classified into three categories of regular self-exam, 
irregular self-exam, and lack of self-exam. The time 
interval of mammography in women was determined 
though choosing one of the three following options: 
once a year, once every two to three years, and once 
more than every three years. The status of clinical breast 
exam was determined through choosing one of the three 
following options: annual regular CBE, irregular CBE 
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proposed model was considered to be a suitable model. In 
this study, it was assumed that the variables of age, marital 
status, insurance status, knowledge of the mammograms 
time intervals, family history of breast cancer, and family 
history of other cancers had direct or indirect impacts 
on the women’s risk perception and were a predictor of 
repetition of mammography.

In this study, based on theoretical and empirical 
backgrounds, it was assumed that the variables of age 
(Al-Naggar and Bobryshev, 2012; Mokhtari et al., 2011), 
marital status (Al-Naggar and Bobryshev, 2012; Mokhtari 
et al., 2011), insurance status (Al-Naggar and Bobryshev, 
2012; Mokhtari et al., 2011), knowledge of mammography 
time intervals (Banaeian et al., 2006; Godazandeh et 
al., 2006) , family history of breast cancer (Taylor et 
al., 1995; Murabito et al., 2001; Laing and Makambi, 
2008), and family history of other cancers (Haber et al., 
2012) were among the most important factors which 
influenced the mammography screening behavior and 
repetition of mammography. According to health belief 
model, the increase in the perceived risk of a disease 
(breast cancer) can lead to related screening behavior 
(mammography). In addition, the results of empirical 
studies have verified the effect of risk perception on the 
repetition of mammography (Taylor et al., 1995; Murabito 
et al., 2001; Laing and Makambi, 2008). Therefore, in this 
study we evaluated the direct and indirect effects of the 
mentioned variables on the perceived risk of breast cancer 
and its subsequent impact on repetition of mammography 
(Figure 1).

Results

The mean age of the studied participants was 63.6 ± 
37.6 years. The highest rate of repetition of mammography 
was 42%, with a mean frequency of one repetition, and the 
lowest rate of repetition was 1.7% with a mean frequency 
of five times or more.

Table 1 presents the demographic and social 
characteristics of the subjects. Except for the variable 
of family history of other cancers, all the variables 
(including the knowledge of the time interval between 
mammography, risk perception, family history of breast 
cancer, breast self examination, and clinical breast 
examinations) were significantly associated with the 
repetition of mammography (P < 0.05). The knowledge of 
the time interval between mammography had the highest 
correlation with the repetition of mammography (r = 0.4). 
In addition, the clinical breast exam and family history 
of breast cancer were the next variables which had the 
highest correlation with repetition of mammography (r = 
0.2 and r = 0.21, respectively). 

Table 2 presents the variables correlation matrix. After 
evaluating the regression coefficients of all the variables, 
they were analyzed using path analysis technique. Among 
the demographic variables, marital status with a regression 
coefficient of β = -0.06 had a direct significant negative 
effect on repetition mammography. In addition, marital 
status influenced risk perception and had an indirect 
significant negative effect on repetition mammography. 
(β = -0.1). Family history of breast cancer with a 

once every several years, and lack of CBE. To measure 
the risk perception, we used a 5-item Likert scale with 
10 questions (the scale ranged from strongly disagree = 
1 to strongly agree = 5). The Champion’s Health Belief 
Model inventory was used as the source of questions about 
risk perception(Champion, 1993; Champion, 1999). In 
order to assess the validity of risk perception questions, 
the questions were reviewed and revised by two health 
education and health promotion experts working in 
Kurdistan University of Medical Sciences. The reliability 
of the questionnaire was assessed through test-retest 
within two weeks in 50 randomly selected people (r = 
0.82). In this study, repetition of mammography means 
a history of at least two mammograms during the last 
five years.

Data Analysis 
After collecting data, frequencies, means, and Pearson 

correlation were calculated using SPSS version 22. To 
determine the direct, indirect, and general effects of the 
studied variables on the outcome variable (repetition of 
mammography), we used path analysis technique which 
is available in LISREL software. Fitness of the model 
was assessed using X2, RMSEA (Root Mean Squares 
of Error Approximation), AGFI (Adjusted Nor med Fit 
Index)  , NFI (Nor med Fit Index), and GFI (Goodness of 
Fit Index) tests. As the Adjusted Goodness-of-Fit Index 
(AGFI) was greater than 0.8, RMSEA was less than 
0.08, and GFI, and NFI indices were higher than 0.9, the 

Predictor 
variables Through Causal effect

Direct Indirect Total
Age 0.0 -

Perceived threat - 0.0
Mean

0.0
Marital - 0.1* -

Perceived threat - - 0.1*
Mean

-0.2*
Insurance 0.0 -

Perceived threat - 0.0
Mean

0.0
Family 
history of 
breast cancer

0.1* -

Perceived threat - -0.1*
Mean

0.0
Family 
history of 
other cancer

0.0

Perceived threat - 0.1 -
Mean

0.1

Table 2. Direct and Indirect Effects between 
Demographic Variables and Repetition Mammogram



Sahar Khoshavesh et al

Asian Pacific Journal of Cancer Prevention, Vol 17, Cancer Control in Western Asia Special Issue, 2016138

regression coefficient of β = 0.1 had a direct significant 
positive effect on repetition mammography (P < 0.05). 
Family history of breast cancer influenced by risk 
perception was not able to indirectly predict repetition 
of mammography. The analysis of the effects of other 
variables on repetition of mammography showed that 
only the variable of the knowledge of the time intervals 
between mammography, with a regression coefficient of β 
= 0.1 had a direct positive impact on the repetition of the 
mammography (P < 0.05). Tables 3 and 4, respectively, 
show the direct and indirect effects of the demographic 
variables and other variables on the outcome variable. 

The results of fitting the model indicated that the 
selected indices were relatively suitable. Goodness of Fit 
Index was as follows: X2 = 98.3, df = 14, P < 0.01, RMSEA 
= 0.1, AGFI = 81.0, GFI = 90.0, and NFI = 91.0. Figure 
1 presents the paths of the model and the standardized 
coefficients. The variances of risk perception, breast self 
examination, clinical breast examination, and repetition of 
mammography, respectively, were 0.009, 0.00, 0.001, and 
0.3. Overall, the model explained 32% of the variance of 

repeated mammography behavior in the studied women.

Discussion

The results of this study showed that of all the studied 
women, 42% had repeated mammography at least once 
and 58% repeated mammography more than twice after 
the age of 50. The results of previous studies are consistent 
with the findings of the present study. Strong conducted 
a study on Chinese women aged over 50 years old who 
were living in the US. The results showed that more than 
45% of women had repeated mammography at least twice 
after the age of 50 (Strong and Liang, 2009). According to 
Taylor’s study, 41% of the studied women, with a mean 
age of 53 years, had repeated mammography twice or 
more (Taylor et al., 1995). Other studies have reported 
different results about the repetition of mammography. 
The results of a study on Malaysian women younger 
than 50 years showed that only 2% of the studied women 
underwent regular mammograms every two or three years 
(Al-Naggar and Bobryshev, 2012). However, the results 
of Laing’s study on African - Americans women, with an 
age range of 40 to 60 years old, showed that only 73% had 
taken annual mammography (Laing and Makambi, 2008). 
A study on Arab women showed that 26.9% of women 
aged 40 years and older repeated mammography every 
one or two years (Donnelly et al., 2014). The mentioned 
results are not consistent with our results. It seems that the 
inconsistency between the results is due to the differences 
in definitions of repeted mammography and the age range 
of the studied subjects which differs in the mentioned 
studies (Taylor et al., 1995; Laing and Makambi, 2008; 
Strong and Liang, 2009; Al-Naggar and Bobryshev, 2012; 
Donnelly et al., 2014).

Among the demographic variables,  marital 
status had a direct significant negative effect on the 
repetition of mammography. Previous studies have shown 
conflicting results about the relationship between marital 
status and repetition of mammography. For example, the 
results of studies by Joun and Qi showed that marital status 
of women had no significant effects on mammography 

Predictor variables Through Causal effect
Direct Indirect Total

Knowledge of the interval mammography 0.1* -
Perceived threat - 0.0

Mean
0.1

Perceived threat 0.0 -
Mean

Breast Self-Examination - -0.0
Clinical Breast Examination - -0.0

0
Breast Self-Examination 0.0 -

0.0
Clinical Breast Examination 0.0 -

0.0

Table 3. Direct and Indirect Effects between Other Variables and Repetition Mammogram

Figure 1. Paths Model with Standardized Coefficients
*. Correlation is Significant at the 0.05 Level (2-tailed) /
R2 =0.32
Note: BSE Breast Self Examination, CBE Clinical Breast 
Examination
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cancer is 50% more than women without a maternal 
history of breast cancer (Haber et al., 2012). Women 
without a family history of breast cancer have a low risk 
perception and they consider themselves to be protected 
against breast cancer; hence, such a condition is likely to 
reduce the rate of repetition of mammography in women 
(Thomas, 2004; Taymoori et al., 2012). To promote 
mammography screening, health care providers who 
are involved in intervention programs always point out 
that more than 85% of breast cancer cases occur among 
women without a family history of breast cancer(Haber 
et al., 2012).

Women’s lack of awareness has been reported as 
one of the factors which prevent women to take the 
measures such as mammography for early detection of 
breast cancer (Harris et al., 2003; Khanjani et al., 2012). 
About two-thirds of the studied women did not have 
an exact knowledge about the yearly time intervals of 
mammography. This finding is in line with the findings 
of studies by Tolma et al (2011) and Rakowski (2006) 
which reported that knowledge of mammography time 
intervals had a direct and significant impact on increased 
rate of repeated mammography. Women’s knowledge 
can increase the perceived sensitivity and thus enhance 
mammography screening behavior  (Mishra et al., 2007 
). About two-thirds of women did not have an exact 
knowledge about mammogram yearly time intervals. It 
is therefore essential for health service providers and 
physicians to highlight the importance of diagnostic 
value of mammograms and put emphasis on the regular 
mammography at the appropriate time intervals. Contrary 
to the findings of other studies (Katapodi et al., 2004; 
Allen et al., 1999; Haber et al., 2012), risk perception was 
not directly a predictor of repetition of mammography 
behavior. Based on the theoretical foundations of the 
health belief model, the increase in the perceived risk 
of a disease (breast cancer) can lead people to display a 
behavior (mammography) (Glanz et al., 2008). and repeat 
it (Taylor et al., 1995). There are several explanations for 
this paradox. First, there are some differences in measuring 
risk perception, for example, in Haber’s study (Haber 
et al., 2012) risk perception is measured only through 
one question while in our study we measured mean risk 
perception using 10 questions. Second, there are some 
differences in the outcome variable; in our study, repetition 
of mammography was the outcome variable, while in 
other studies undergoing mammography was the outcome 
variable (one case of mammography after age 50) (Allen 
et al., 1999). Third, although risk perception may lead to 
the emergence of a behavior (mammography), it might not 
have the same impact on the behavior to change it into a 
habit. Further studies are needed to assess the impact of 
risk perception on the initiation and continuation of the 
behavior.

Perceived risk indirectly influenced by the two variables 
of breast self examination and clinical breast examination 
was not a predictor of repeated mammography. Although 
our sample included women with a history of repetition of 
mammography, 22.1% practiced breast self examination 
and 22.3% reported clinical breast examination. Results 
of a study on Thai women showed that the clinical breast 

(Joun et al., 2002; Qi et al., 2006), while the results 
of numerous studies indicate that marital status has a 
positive effect on doing and repetition of mammography 
(Ahmadian et al., 2012; Taymoori et al., 2012). It seems 
that married people because of social support which 
they receive from their spouses, children, and friends 
(Lagerlund et al., 2014), in comparison with non-married 
women, are benefiting from more emotional support 
(Katapodi et al., 2002). The results of some studied suggest 
that the presence of social support has a positive effect on 
undergoing mammography (Farmer et al., 2007; Maxwell 
et al., 2001) and repetition of mammography (Farmer et 
al., 2007; Allen et al., 1999). In a study conducted on 
Swedish women, single women or widows who received 
less social support, compared with married women, were 
less interested to undergo mammography (Lagerlund 
et al., 2014). In this study, the marital status variable 
influenced by risk perception had a significant indirect 
effect on repetition of mammography. It is likely that 
married women, who have more social interactions with 
family members, have more opportunities to obtain and 
exchange information about the importance of breast 
cancer screening  (Katapodi et al., 2002). Hence, the 
availability of data support can enhance the perceived risk 
of breast cancer (Katapodi et al., 2002; Mishra et al., 2007 
). The results of some studies have shown that the increase 
in the perceived risk of breast cancer can motivate people 
to undergo mammography and later repetition (Taylor et 
al., 1995; Haber et al., 2012). According to the results of 
Consedine’s study, higher levels of perceived risk of breast 
cancer were important factors influencing mammography 
screening behavior (Consedine et al., 2005). The increased 
level of perceived risk of breast cancer promotes the 
mammography screening behavior (Katapodi et al., 2004); 
however, an attempt should be made to increase women’s 
risk perception with caution (Taymoori et al,.2015). High 
risk perception may lead to fear control phenomenon and 
may prevent women to undergo breast cancer screening 
and mammography (Witte et al., 2001). When designing 
and implementing interventions aimed at increasing 
women’s risk perception and encouraging them to do and 
repeat mammography, the benefits of mammography must 
be highlighted as well. In line with the results of studies 
on the relationship between family history of breast cancer 
and repetition of mammography (Cohen, 2006; Tolma et 
al., 2011; Al-Naggar and Bobryshev, 2012; Haber et al., 
2012), the results of our study showed and confirmed a 
direct significant positive effect between family history of 
breast cancer and repetition of mammography. Presence 
or absence of family history of breast cancer plays 
an important role in women’s decision for repetition 
of mammography (Tilburt et al., 2011). Women with 
a family history of breast cancer, compared with those 
without a family history of breast cancer, consider 
themselves to be at increased risk of breast cancer and 
hence they are more prone to do and repeat mammography 
(Katapodi et al., 2004; Haber et al., 2012). The closer 
family relationship with someone with breast cancer, the 
higher the risk perception. It also increases the chance for 
repetition of mammography. The possibility of repeated 
mammography in women with maternal history of breast 
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behavior.
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factors that predict indirect relationship between risk 
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This study had some limitations. Firstly, it was 
a cross-sectional study. Moreover, sampling location and 
data collection via self-reports increased the probability of 
bias. The findings of the study might be possibly influenced 
by the socio-economic status of the studied subjects who 
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with the results of other studies. In addition, the lack of 
a ranking for different levels of risk perception and the 
subjective measurement of this variable can affect the 
results. Utilization of tools which both subjectively and 
objectively measure risk perception (like the Gail model) 
(McCarthy et al., 2015) can help to clarify the interaction 
between risk perception and family history of breast 
cancer and how they affects repetition of mammography. 
Finally, we did not consider the number of close family 
members with breast cancer while this factor may affect 
the perception of the risk of breast cancer.

Marital status, knowledge of the time interval between 
mammography, and family history of breast cancer were 
identified as the predictors of repeated mammography. 
Family history of breast cancer, indirectly influenced 
by the risk perception, was not a predictor of repeated 
mammography. Risk perception had not a direct effect 
on repetition of mammography. In addition, breast self 
examination and clinical breast examination did not 
predict the indirect effect of risk perception on repetition 
of mammography. It seems necessary to conduct further 
studies and assess the impact of risk perception and family 
history of breast cancer on the repetition of mammography 
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