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Abstract
The present study examined the associations between optimism, personal characteristics and theory of planned
behavior (TPB) components for mammography screening. Most of the results were in line with TPB which
proposed that intention would be the most proximal determinant of a behavior and the effects of other factors
including attitudes and perceived behavioral control on behavior would be mediated through intention. However,
a number of demographic and health-related factors, including age and a previous benign breast disease emerged
as independent factors associated with mammography screening, providing evidence that personal factors should
be taken into account in future applications of the TPB when examining mammography screening behavior.
Keywords: mammography screening, theory of planned behavior, optimism
1. Introduction
Mammography screening is considered an effective way to detect breast cancer early. Although there is
considerable evidence to suggest that mammography screening is associated with reduced rates of mortality
(Humphrey, Helfand, Chan & Woolf, 2002; Madlensky, Goel, Polzer, & Ashbury, 2003; Schopper & de Wolf,
2009), there is often a discrepancy reported between recommended and actual use of mammograms (Botha et al.,
2003). In an attempt to identify the factors associated with mammography screening, a number of social
cognition models such as the health belief model (HBM; Becker, 1974; Rosenstock, Strecher, & Becker, 1988),
or the common-sense model of illness representations (CSM; Leventhal, Nerenz, & Steele, 1984; Leventhal;
Leventhal, & Contrada, 1998) and the theory of planned behavior (TPB) (Ajzen, 1991) have been applied in
various settings and populations. A recent study in Greece used an integrated framework combing the HBM and
the CSM applied to screening for breast cancer (Anagnostopoulos et al., 2012). The present study makes use of
the TPB framework to examine mammography screening. The TPB identifies intention as the most proximal
determinant of behavior, and attitude, subjective norm (influence and pressure from important others) (SN) and
perceived behavioral control (PBC), as the socio-cognitive determinants of intention to engage in a behavior.
Meta-analyses provide empirical support for the predictive utility of the TPB (Armitage & Conner, 2001; Cooke
& French, 2007). According to Armitage and Conner (2001) the TPB accounts for 39% of the variance in
intention and 27% of the variance in predicting behavior. Although substantial variance is explained, a large
proportion of it is left unexplained and may be attributed to other factors external to the model. In an attempt to
increase its predictive utility, recent research has focused on expanding the TPB with the inclusion of other
factors, such as moral norms (e.g., McMillan, Higgins, & Conner, 2005), self-identity (e.g., Moan & Rise, 2006),
anticipated regret (e.g., Richard, van der Pligt, & de Vries, 1996), desire (e.g., Taylor, Bagozzi, & Gaither, 2005),
and personality traits (e.g., Rhodes, Courneya, & Jones, 2002). Ajzen (1991) has proposed that external variables
such as personal variables, personality traits, or other individual differences variables, may influence behavior
indirectly by affecting the main components of the TPB. However, research has provided some evidence for the
existence of a direct relation between external variables of this kind and health behaviors. A systematic review of
prospective studies on physical exercise revealed that the relation between personality, including
conscientiousness and extraversion traits, and exercise behavior was unmediated by the TPB components
(McEachan, 2004). In addition, a recent study on eating behavior (Churchill, Jessop, & Sparks, 2008) found that
impulsivity predicted consumption of high-calorie snacks over and above the TPB components.
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Although the TPB is one of the most commonly used models in health behavior, the number of studies that
examine mammography screening within this framework is remarkably small (Griva, Anagnostopoulos, &
Madoglou, 2009). Research attempts to expand the TPB include external variables such as affect (Montano,
Thompson, Taylor, & Mahloch, 1997), self-efficacy beliefs (Tolma, Reininger, Ureda, & Evans, 2006), and
cultural factors, namely fatalism (Terán et al., 2007) and religiosity (Bowie et al., 2003). However, these factors
may either be considered redundant (i.e., items that measure affect semantically resemble items that measure
attitudes, and items that measure perceived control semantically resemble items that measure self-efficacy beliefs
respectively), or non applicable to our study because in western populations mammography screening does not
seem to be that much affected by cultural factors as in other populations (Austin et al., 2002; Soskolne, Marie, &
Manor, 2007). In addition to these factors, some studies have explored the effect of sociodemographic
characteristics and health-related variables, such as family history of breast cancer, or a previous benign
diagnosis, on both intention and mammography screening after controlling for TPB variables. Findings reveal
direct associations between screening and some of these variables including age, education, and practice of
breast-self examination or clinical breast examination (Bowie et al., 2003; Drossaert, Boer, & Seydel, 2003;
Tolma et al., 2006).
In the light of these findings, the purpose of the present study was to explore the association between external
variables and TPB constructs for mammography screening. Apart from the inclusion of sociodemographic and
health-related information, optimism, measured as a personality trait, was selected to be included in the
expanded model. Our rational for including optimism was based on previous research reporting associations
between optimism and health-related behaviors (Robbins, Spence, & Clark, 1991; Steptoe, 1994), including
mammography screening (Farmer, Reddick, D’Agostino, & Jackson, 2007). Furthermore, the majority of the
studies that have incorporated personality traits within the TPB framework focus predominantly on general traits
like the Big-Five factors (Conner & Abraham, 2001; Courneya, Bobick, & Schinke, 1999; Rhodes, Courneya, &
Jones, 2002). Research suggests that specific personality traits such as optimism, are better predictors of specific
measures of health behaviors, rather than general personality traits such as neuroticism that seem to predict better
general measures of health (Wasylkiw & Fekken, 2002). To the best of our knowledge, this is the first study that
attempts to explore the relation between personality traits, TPB components and mammography screening.
Therefore, the aim of the present study was to test the hypothesis that external factors, namely optimism and
sociodemographic and health-related factors would be significantly associated with mammography screening
after controlling for TPB components.
2. Method
2.1 Participants and Procedure
A convenience sample of 194 women was recruited from attendees in the outpatient clinics of a General Hospital
in Athens, Greece. The inclusion criteria were: a) being 40 years old and above, which is the suggested age for a
woman to undertake mammography screenings according to the guidelines of the Senologic Hellenic Society
and most European countries (Hakama et al., 2008), b) having a good knowledge of the Greek language.The
exclusion criterion was a previous malignant breast cancer diagnosis. Women were approached while they were
waiting to be referred to a general practitioner and were informed of the purpose of the study. Those women who
were found eligible to participate in the study (n=242), were presented with further information in writing about
the purpose of the study, their ensured anonymity and their right to withdraw at any point from the study.
Accepting to complete and return the questionnaires was assumed to equate with assent to participate in the study.
A substantial number of women returned the questionnaires (n=215). The main reason for those who did not
participate was time constrains. The total number of participants was 194, due to removal from the sample those
with partially completed questionnaires.
2.2 Measures
The TPB questionnaire was constructed in the proposed TPB – format (Ajzen, 2002; Francis et al., 2004).
Attitudes toward mammography screening were measured using three items: The first item “Getting a
mammogram every two years would be good” was selected to reflect an overall evaluation of the behavior. The
second item “Getting a mammogram every two years would be useful” was selected to reflect an instrumental
dimension (i.e., whether the behavior would achieve something) while the third item “Getting a mammogram
every two years would be safe” was selected to reflect an experiential dimension (i.e., how the person would feel
about the behavior). Subjective norms were measured using three items: “Most people who are important to me
think I should get a mammogram every two years”, “Most people who are important to me expect me to get a
mammogram every two years” and “Most people who are important to me would approve of me getting a
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mammogram every two years. Perceived behavioral control was measured with three items: “Whether or not I
get a mammogram every two years is entirely up to me”, “I believe it is feasible to get a mammogram every two
years” and “I am confident that if I wanted I would be able to get a mammogram every two years. Intention to
participate in mammography screening was measured using three items: “I plan to get a mammogram every two
years”, “I want to get a mammogram every two years” and “I will try to get a mammogram every two years”. All
of the above items were answered on a Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).
Findings from factor analyses using principal axis factoring (PAF) with oblique rotation revealed that all items
had loadings > 0.35 on their respected factors; the factors had internal consistency reliabilities ranging from 0.65
(PBC) to 0.83 (intention), were highly correlated (p < .01) and explained 56.25% of the variance..Intention was
highly correlated with attitudes (r =.609), SN (r = .462), and PBC (r =.590). Significant correlations were
observed between attitudes and SN (r =.561), attitudes and PBC (r =.658) and between PBC and SN (r =.482).
Optimism was measured using the Life Orientation Test—Revised (LOT-R; Scheier et al., 1994). It is a 10-item
scale self-report scale (with 4 filler items) assessing dispositional optimism (i.e., generalized expectancies for
favourable versus unfavourable outcomes) on a 5-point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree). The Greek version of the LOT-R has been found to have satisfactory internal consistency
reliability (Cronbach’s α = .71) (Lyrakos et al., 2010). Behavior was measured using self-reported number of
life-time mammograms obtained, ranging from 1 (none) to 5 (more than 10). Basic demographic and
health-related information included: age, marital status, economic status and educational level, regular clinical
breast examination and breast self-examination practice, family history of breast cancer, and presence of benign
breast disease in the past. Similar variables have been measured in previous studies on mammography screening
in medical settings (e.g., Tolma et al., 2006).
2.3 Statistical Analysis
For the initial examination of the data, SPSS version 17.0 was used. After removing 8 cases due to more than
50% of incomplete information in the battery of questionnaires administered, an analysis of the missing values in
the remaining questionnaires was performed using Missing Value Analysis (MVA) to determine whether these
values were missing at random. Expectation Maximization method was then used to replace these values.
Demographic and health-related characteristics of the sample were presented using descriptive statistics, such as
means and frequencies and correlational analysis was used to examine the relationships between continuous
variables and mammography screening. Path analyses were then performed using AMOS 20.0 to examine
whether the model adequately fitted to the data. Direct and indirect associations among variables were estimated,
and mediation was examined. The goodness of fit of the model was assessed using a number of indices. A
satisfactory fit was considered when the chi-square test, calculated using the Satorra- Bentler robust estimation
procedure, was found to be non-significant. Apart from the χ2, the fit of the model was also evaluated with the
root-mean-square error of approximation (RMSEA; a value close to .06 or less indicated a good fit), the
Bentler-Bonett normed fit index (NFI; a value close to or greater than .90 indicated a good fit), the goodness of
fit index (GFI) and the comparative fit index (CFI), where values close to .95 or greater indicated an adequate fit
of the model (Hu and Bentler 1999). The Akaike Information Criterion (AIC) was used as an indicator of
parsimony in model fit, where a lower value of AIC indicated a more parsimonious model (Raykov &
Marcoulides, 2000).
3. Results
The mean age of the participants was 50.9 years (SD = 7.7), ranging from 40 to 75 years. Most of the
respondents were married (76.3%), had a full time occupation (59.8%), and the majority had either completed
high school (57.2%) or had attended university (36.6%). Most of the respondents were not practicing breast
self-examination (52.1%), though the majority had received annual clinical breast examination (53.1%). In
addition, the majority of women (82%) had never been diagnosed with a benign breast disease in the past (Table
1).
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Variable
Frequency
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%

Age, years
40-49

108

55.7

50-59

60

30.9

60 and above

26

13.4

Low (0-6)

12

6.2

Medium (7-12)

111

57.2

High (13-16)

71

36.6

Married

148

76.3

Single

16

8.2

Divorced/Widowed

30

15.5

Employed

116

59.8

Unemployed

78

40.2

Very Good

14

7.2

Good

94

48.5

Medium

73

37.6

Poor

13

6.7

Yesa

93

47.9

No

101

52.1

Never

40

20.6

More than 2 years

31

16.0

Every 2 years

20

10.3

Once a year

103

53.1

Yes

48

24.7

No

146

75.3

Yes

35

18.0

No

159

82.0

Education (years)

Marital status

Employment status

Economic status

BSE status

CBE status

Family history

Benign breast disease

Note. BSE = breast self-examination; CBE = clinical breast examination.
a. Response indicates that a woman performs BSE at least once every 1 to 2 months
Correlational analyses revealed significant relationships between TPB components and mammography screening.
Intention was associated with screening behavior (r = .498, p<.01). Significant correlations were observed
among all TPB components. However no significant correlations were observed between optimism and the rest
of the variables (Table 2).
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Table 2. Correlations among main psychological variables
1

2

3

4

5

1. Mammography
screening behavior
2. Intention

.498**

3. Attitudes

.285**

.609**

4. Subjective norms

.296**

.520**

.588**

5. Perceived
behavioral control

.269**

.590**

.658**

.549**

6. Optimism

-.009

-.010

.128

.130

.006

Note. ** p < .01
A proposed model was then tested which included all variables, along with demographic and health-related
characteristics (Figure 1). The hypothesised direct association between intention and behavior was significant
(β= .451, p<.001). The direct association between attitudes and intention was significant (β= .339, p< .001) as
was the relation between perceived behavioral control and intention (β= .296, p<.01), but the association
between subjective norms and intention was not significant (β= .178, p>.05). In addition, as presented in Table 3,
direct associations were observed between age and mammography screening (β= .427, p<.001) and previous
benign breast disease and mammography screening (β= .256, p<.001).

Figure 1. Model including TPB dimensions, optimism, demographic and health-related variables, and
mammography screening
Note. ** p < .01, *** p < .001. Standardized path coefficients are presented in the middle of straight lines.
Numbers enclosed in rectangles represent disturbances of the corresponding measured variables, that is variances
unexplained by the other explanatory variables included in the model.
Significant indirect associations were observed between attitudes and behavior through intention (β= .153, p<.01)
and between perceived behavioral control and behavior through intention (β= .133, p<.05). The proposed
variables included in this model accounted for 52.7% of the variance in intention and 50.6% of the variance in
mammography screening.The proposed model exhibited good fit to the data, Satorra- Bentler χ2 (15) = 10.14, p
= .81, confirmed by the other fit indices (RMSEA = .022; NFI = .99; CFI = .99; GFI = .98; AIC= 90.14).
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Table 3. Direct effects of demographic and health-related variables, as well as optimism, on TPB components
Paths

B (SE)

t

β

Attitudes  Intention

.350 (.105)

3.341***

.339

Subjective norms  Intention

.346 (.238)

1.451

.178

Perceived behavioral control  Intention

.156 (.050)

3.145**

.296

Perceived behavioral control  Behavior

-.010 (.035)

-0.272

-.026

Intention  Behavior

.315 (.060)

5.225***

.451

Age  Behavior

.073 (.013)

5.455***

.427

Age  Attitudes

-.018 (.040)

-.454

-.076

Age  Perceived behavioral control

-.011 (.068)

-.155

-.023

Previous benign
Behavior

breast

disease



.365 (.109)

3.345***

.256

Previous benign
Attitudes

breast

disease



.025 (.397)

0.063

.013

Family history of breast cancer 
Attitudes

-.408 (.344)

-1.188

-.206

Family history of breast cancer 
Subjective norms

-.105 (.205)

-0.514

-.100

Family history of breast cancer 
Perceived behavioral control

-1.074 (.578)

-1.857

-.279

Optimism  Attitudes

.077 (.074)

1.042

.164

.001 (.129)

0.009

.001

.040 (.044)

0.905

.162

Optimism
control



Perceived

Optimism  Subjective norms

behavioral

Note. **p<.01; *** p<.001.
4. Discussion
The purpose of the current study was to examine the associations between external variables, TPB constructs and
mammography screening behavior. Most of the findings were consistent with that expected from the theoretical
framework of TPB. The direct association found between intention and mammography screening confirmed that
intention was the most significant proximal determinant of behavior, as suggested by the TPB. Although
intention does not necessarily mean that action will follow, referred in literature as the “intention-behavior gap”,
prospective studies on breast cancer screening indicate successful prediction of mammography utilization within
up to six years (Drossaert, Boer, & Seydel, 2003; Rutter, 2000). Furthermore, the association between attitudes
and intention and between perceived behavioral control and intention was in line with the tenets of the TPB. In
the present study intention mediated the relationship between attitudes and mammography screening, and
between perceived behavioral control and mammography screening. However, the subjective norm component
was not significantly associated with intention. Previous research findings concerning the effect of subjective
norm on intentions and behavior seem to be contradictory. For some of studies, subjective norm appears as the
most significant predictor of mammography intention (e.g., Tolma et al., 2006). However, there are studies that
report either a weak association (e.g., Rutter, 2000) or no association at all (e.g., O’Neil et al., 2008). It has been
suggested that the relative weight of each TPB predictor may vary according to the behavior and the population
in question (Ajzen & Fishbein, 2004). A meta-analytic study on the utility of TPB in predicting screening
intentions and attendance concluded that subjective norms were the weakest predictors of intention compared to
attitudes and perceived control and that the size of this relationship was particularly small for mammography
screening compared to other screening behaviors (Cooke & French, 2007). According to researchers, most
women may take it for granted that their important others will want them to get a mammogram, and this may
lead to reduced variability in their perceptions of normative pressure regarding this specific behavior.
Although the indirect association between attitudes and perceived behavioral control, and mammography
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screening behavior was in line with TPB propositions, the direct associations found between age and a diagnosis
of benign lesions in the past with screening behavior, provided evidence that the influence of specific factors on
mammography screening was not mediated by TPB components. Similar findings have been reported in previous
studies that examined the effect of external characteristics on mammography screening. In the study by Tolma et
al. (2006), age and educational level and health-related factors such as practicing clinical breast examination and
breast self-examination, significantly contributed to the prediction of intention after controlling for the TPB
components. Similar effects were reported in the study by Drossaert, Boer, and Seydel (2003) for age,
educational level and marital status on predicting mammography screening attendance. Findings of the present
study suggested that for older women and for women who had been diagnosed with benign lesions in the past,
attitudes, normative pressure, or perceptions of behavioral control might not play a pivotal role in their decision
about undertaking mammography screening. Their age or the previous benign disease might result in equating
mammography screening with a health necessity rather than a choice to decide upon acting or not.
In relation to optimism, which was added to examine the association of a personality characteristic with the TPB
components, results indicated lack of any effect, either direct or indirect on the TPB components and
mammography screening behavior. Although in previous research optimism has been associated with the
practice of health behaviors such as alcohol consumption, smoking, healthy eating and physical exercise in
healthy populations (Robbins, Spence, & Clark, 1991; Steptoe, 1994) most of the studies examine the effect of
dispositional optimism through its association with factors such as coping strategies or emotional affect (Baker,
2006; Chang & Sanna, 2003; Taylor et al., 1992). This also applies to studies that examine mammography
screening, where the effect of optimism is associated with either perceptions of risk and worry (Facione, 2002;
MacGregor et al., 2004) or perceptions of benefits and barriers within the theoretical framework of the Health
Belief Model (Farmer et al., 2007) and no direct associations between optimism and mammography screening
behavior have been reported either. In addition, in previous research, optimism has been associated with
perceiving less barriers in adopting mammography screening (Farmer et al., 2007). Therefore, in the present
study, one could expect that optimism might have been associated with perceptions of control. However, it has
been suggested that these two constructs are not entirely similar in the sense that perceived behavioral control as
a construct within the theoretical framework of TPB incorporates both the perception of external barriers and a
person’s perceived efficacy of overcoming these barriers (Ajzen, 2002a; Trafimow et al., 2002).
A number of limitations are present in this study. These include the small sample size which may have resulted in
failure to detect meaningful differences as statistically significant, and the cross sectional design of the study that
does not allow the inference of causal relationships among variables. In addition, collection of the data was
based on self-reported measures and this might have resulted in participants providing socially desirable answers
or other response biases such as the recall bias about their practicing of mammography screening. Finally, the
present study did not examine other variables related to mammography screening such as knowledge about
breast cancer and breast cancer screening benefits, or emotional responses to screening.
The present study represents an attempt to explore the role of additional factors associated with of
mammography screening within the TPB context. The inclusion of optimism does not seem to add to the
predictive utility of the TPB for mammography screening. Nevertheless, because recent attempts to expand TPB
provide evidence that personality traits may enhance the predictive utility of TPB (Conner & Abraham, 2001;
Churchill et al., 2008; Courneya, Bobick, & Schinke, 1999) it may be worthy of future investigation to examine
whether there are effects of this kind present for mammography screening. In addition, and since little
consideration has been given in the literature to the effect of the external personal factors within the TPB context,
it is worthwhile to examine further the effect of heath-related factors and demographic characteristics in future
applications of the TPB model.
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