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ABSTRACT
Background: Breast cancer is one of the leading causes of cancer death amongst women and survival rates
could be improved with early detection and access to optimal treatment. However, in Malaysia breast
screening facilities were still underutilized. This study aimed to review behavior change theories that are
applicable in formulating a theoretical framework to help design more effective interventions in promoting
breast self-examination (BSE) and mammography screening amongst Malaysian women. Methods: Several
electronic databases were searched for existing theories or models of behavior change associated with
breast cancer screening. The relevant theories found included the health belief model (HBM), the theory of
planned behavior (TPB), the trans-theoretical model (TTM), the theory of care seeking behavior (TCSB), the
protection motivation theory (PMT) and the social cognitive theory (SCT). The theories were then reviewed
for the appropriateness of constructs as well as for interrelated concepts in understanding the behavior of
women to participate in breast cancer screening practices. The constructs in each theory were traced to its
synonymy and points of overlap before integrating those theories. Result: Analysis of the theories indicated
that they have the potential to improve understanding of the stage of behavioral change to adopt BSE and
mammography screening amongst women. Thus, a theoretical framework integrating the theories has been
developed to garner more operative ways to influence and change women’s behavior by studying the
correlations between constructs in the framework. Conclusion: As there is evidence of the effectiveness of
developing interventions based on social and behavioral science theories, it is then expected that this
theoretical framework could help future researchers in preparing intervention programs towards
enhancement of breast cancer screening behavior.
KEYWORDS: Theoretical framework, health behavior theories, breast cancer, breast cancer screening,
breast self-examination, mammography screening
INTRODUCTION
Early detection and access to optimal treatment are the two most important determinants of survival from
breast cancer (Yip et al., 2014; Kong et al., 2017). In Malaysia, women generally have poor survival from
breast cancer. It was found that Malay women have poorer survival rates compared to the Chinese and
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Indians (Yip et al., 2014; Nordin et al., 2018). The survival rate depends largely on the stage at diagnosis in
which the best survival (81.7%) is at stage 1 which could further be improved to 90% or more by adopting
early breast cancer detection practices (Yip et al., 2006). Presently, Malaysian women especially Malay
women present with late stages of breast cancer due to lack of awareness as well as low uptake of breast
self-examination (BSE), clinical breast examination (CBE) and mammography screening (Yip et al., 2014).
Although BSE, CBE and mammography are believed to be suitable and efficient ways to ensure breast
cancer can be detected earlier (Rosmawati, 2010; Parsa et al., 2011) nevertheless, breast screening facilities
in Malaysia are still underutilized due to the lack of breast cancer awareness (Dahlui et al., 2011).
Awareness of breast cancer would aid in early detection and hence reduce the stage at diagnosis.
This in turn aids to improve the likelihood of survival and cure (Kanaga et al., 2011). Even though cancer
awareness campaigns conducted in the last five years in Malaysia focused mostly on breast cancer, there
are no reports of its’ effectiveness (Loh et al., 2017). It is indicated that many incorrect beliefs concerning
breast cancer persist even with an excellent effort to improve breast cancer awareness and education
(Burhans, 2018). Therefore, women need to be assisted to clear any misconceptions about breast cancer
screening so that the benefits of early detection methods and timely treatment are well understood (Parsa
et al., 2011). Further, personal beliefs and knowledge pertaining to early breast cancer detection can drive
health-related behaviors that will influence the decision in seeking medical care (Burhans, 2018).
Health beliefs and attitudes are the two main factors indicated by researches that can affect the
decision of women to be screened for breast cancer (Erbil & Bolukbas, 2014; Akhtari-Zavare et al., 2015).
This fact was proven in Asian countries such as Korea, Turkey and Iran in which, women’s perceived
benefits of screening were positively related to early detection behaviors and the lack of it resulted in them
ignoring their health care needs (Ahmadian & Samah, 2013). A body of evidence convincingly indicates
that culturally-based attitudes and religious beliefs play an important role in defining women’s screening
behaviors (Kwok et al., 2015). Arab women for example believe that health and illness are determined by
the will of God (Donnelly et al., 2013; Kwok et al., 2015). Similarly, many Chinese women believed that
screening measures are meaningless and their destiny will not change if they were fated to have cancer
(Kwok et al., 2015; Shang et al., 2015). The low rate of participation amongst Asian women in
mammography for example, is attributable from their intention or attitude and these attitudes are possibly
enhanced by their beliefs about the foreseeable outcomes from the screening accomplishments (Ahmadian
& Samah, 2013).
Understanding Malaysian women’s health beliefs regarding breast cancer screening behavior will
help health care professionals choose more effective health education programs to improve women’s
screening practices (Parsa et al., 2011). It is indicated that health promotion research very often focuses on
changing an individual’s behavior by changing their beliefs and knowledge. Additionally, incremental
behavior changes that focus on certain beliefs at each stage often use theoretical based studies such as stages
of behavior change theory (Lee-Lin et al., 2016). Since there are only a few theoretically based studies
conducted in predicting BSE and mammography screening practices on Malaysian women, there is a need
to explore the literature and interrelated theories to aid in formulating a theoretical framework in
demonstrating how various concepts and factors are linked that impacts the intention of women to
participate in breast cancer screening.
METHODS
An extensive literature review was conducted to gather information related to existing behavior change
theory and models associated with breast cancer screening. Google Scholar, Science Direct and PubMed
Central® were search engines used for this purpose. The search terms used were “health behavior theory”,
“behavior change model” and “breast cancer screening”. Additional searches were performed using
keywords “theory” or “model” with health behavior or adherence with breast cancer screening. All search
results were searched again using names of theories or models as keywords. The search was continued
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until it reached saturation (no new theories or models of behavior change emerged). Book chapters in
English that explain specific theories about health behavior were also included.
A total of six theories and models were identified from these searches. The relevant theories and
models found were then reviewed for appropriateness in understanding women’s behavior to participate
in breast cancer screening practices. The constructs in the theory or model were subsequently determined
for their synonymy and points of overlap. Synonymous and overlapping constructs of theories or models
that share a common dependent variable were then combined. The relationship between constructs in the
theories or models were then evaluated to integrate the theories (Hovorka & Larsen, 2017).
RESULTS
A theoretical framework is an amalgamated interrelated concept in which a researcher chooses to assist his
or her research by guiding and giving an explanation of an event or a research problem (Imenda, 2014).
Public health programs and health promotion interventions were developed with a clear theoretical
foundation by combining multiple theories and concepts as they are perceived to be far more effective
compared to those without a theoretical base (Glanz & Bishop, 2010). Relevant theories of behavior change
that guided this study are the health belief model (HBM), the theory of planned behavior (TPB), the transtheoretical model (TTM), the theory of care seeking behavior (TCSB), the protection motivation theory
(PMT) and the social cognitive theory (SCT). The researcher chose to integrate these theories as they are all
related to individual health behavior and relevant to this study in aiding health promotion and education
intervention. The constructs from these theories are expected to have an impact on health behavior as it can
help to ascertain why an individual chooses to participate in breast cancer screening practices. These
theories can potentially improve the understanding of the stage of behavioral change amongst women in
BSE and mammography screening behavioral adoption. The key propositions of the fore-mentioned
theories and their relationship and concepts are presented diagrammatically in Figure 1. The subsequent
discussions will provide a descriptive account of the study’s theoretical framework.

Figure 1 Theoretical framework of health beliefs on the stage of behavioral adoption of BSE and
mammography.
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DISCUSSION
The Health Belief Model (HBM) is used as the primary theory for the theoretical framework. Being one of
the oldest health behavioral theories, the HBM is selected as it can explain and predict women’s behavior
in adopting breast cancer screening practices. It also one of the most frequently used theoretical models in
health behavior change studies (Glanz et al., 2008; Ahmadian & Samah, 2013; Renu et al., 2015; Marzo et
al., 2018). The HBM assumes that health behavior is influenced by the individuals’ perceptions,
expectancies and value beliefs. Individuals are likely to adopt a health behavior if the individuals consider
themselves predisposed to circumstances that have possibly severe impediments. Additionally, the
individuals must perceive that the proposed behavior benefited in the threat reduction of getting the
disease. The individuals must also perceive that the probable advantages derived from the action taken
outweighed the obstacles and the act could be carried out successfully (Glanz et al., 2008).
The major constructs of the HBM in the theoretical framework are susceptibility, severity, benefits,
barriers, and self-efficacy (Glanz et al., 2008) whilst behavioral intention mediates between the perception
of the threat and behavioral change to adopt BSE and mammography screening. Perceived benefits and
perceived barriers are assumed to have an impact on the behavioral intention which would influence the
decision in adopting the screening behaviors. This is in congruent with studies carried out on women in
Korea, Turkey and Iran which indicated there was a positive association between perceived benefit of early
detection and screening behavior (Secginli & Nahcivan, 2006; Hatefnia et al., 2010; Ahmadian & Samah,
2012; 2013). Nevertheless, studies conducted in Turkey found that BSE practice was associated with low
perceived barriers (Secginli & Nahcivan, 2006; Khiyali et al., 2017) and women who claimed to have
undergone mammography perceived higher benefits and fewer barriers compared to those who have never
had mammography (Secginli & Nahcivan, 2006; Hatefnia et al., 2010; Allahverdipour et al., 2011).
The combination of health beliefs constructs as depicted in the framework are believed to enable
behavioral stage of adoption of breast screening practices (Glanz et al., 2008; Fayanju et al., 2014) whilst
adequate self-efficacy would challenge the psychosocial obstacles to adopt the behavior (Ahmadian &
Samah, 2012; 2013). It is because self-efficacy serves as a primary mechanism which governs an individual’s
ability in adopting specific behaviors (Ahmadian & Samah, 2013). This is indicated in previous studies
conducted among women in Malaysia and Iran which indicated that self-efficacy has a positive correlation
with practices of BSE and intention to practice BSE (Ahmadian et al., 2016; Khiyali et al., 2017). This fact is
further supported by studies conducted in Iran that suggest the association of women’s adherence to
mammography and self-efficacy of mammography practice (Ahmadian & Samah, 2012; 2013). This is also
in line with the concept of HBM, that if an individual has high self-efficacy but low perceived barriers, it is
more likely for that individual to adopt the behavior (Champion & Scott, 1997; Ahmadian et al., 2016).
The theory of planned behavior (TPB) also known as the theory of reasoned action (TRA) predicts
purposeful behaviors while assuming the intention to perform the behavior determines an individual’s
adoption of the health behavior (Ajzen, 2011; Ahmadian & Samah, 2013; Lawal et al., 2017). TPB asserts
that the most important contributing factor of behavior is behavioral intention, which in turn is controlled
by the attitude towards the behavior and the subjective norm associated with that behavior (Glanz et al.,
2008). As can be seen from the theoretical framework (Figure 1), the subjective norm is directly related to
the behavioral intention to adopt breast screening practices. In accordance with previous studies, the
subjective norm was found to be a significant factor of behavioral intention (Ahmadian & Samah, 2013;
Marzo et al., 2018). As such, it is pertinent to publicize positive norms pertaining to BSE and mammography
in the media so that women are more likely to adopt screening practices if they believe it is beneficial to do
so (Lawal et al., 2017).
According to the stages of change model, behavioral change is considered a cyclical process in
which changing an individual’s health behavior requires interventions consistent to the individual’s
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current behavioral stage (Miri et al., 2017). The Trans-theoretical Model (TTM) with the stages of behavioral
change as its’ fundamental construct coexisted with three other constructs; process of change, decisional
balance and self-efficacy. This model postulates that behavioral changes occur through five stages namely
pre-contemplation, contemplation, preparation, action, and maintenance (Glanz & Bishop, 2010; Miri et al.,
2017; Naz et al., 2018). The TTM has been chosen to be used in the theoretical framework of this study
because it is pertinent to investigate the efficacy of initiating an intervention rather than unequivocally
exploring women’s mammography screening practices behavior (Lawal et al., 2017) as women may not
have the same degree of readiness in adopting breast screening practices. Further, TTM is useful in
predicting and determining early detection practices among Malaysian women. Recently, a study
conducted in Malaysia reported that all stages of behavioral adoption of mammography amongst women
in Kuantan, Pahang have a significant relationship with health beliefs. The findings also indicated that
women in the action stage are likely to proceed to the maintenance stage when they believe that undergoing
mammography helps in the detection of breast cancer (Ramli et al., 2019).
The theory of care seeking behavior (TCSB) was utilized to explain why people participate in health
promotional programs such as mammography screening (Lawal et al., 2017) by including external
conditions that could interfere with screening behavior (Lor et al., 2013; Lawal et al., 2017; Naz et al., 2018).
Self-efficacy is indicated as a construct under an external condition in this theory (Lawal et al., 2017). It can
be seen in the theoretical framework that self-efficacy impacts the relationship between perceived benefit
and behavioral adoption of breast screening practices as well as the relationship between subjective norm
and breast screening practices. This is consistent with the findings of a study conducted in the United States
which revealed that the participants’ beliefs, affect, cultural norms and self-efficacy corresponded well with
breast cancer screening behavior. This further supports the scope and validity of the theory in explaining
the constructs that influence women’s screening behavior (Lor et al., 2013). Further, TCSB is more effective
in explaining the influence of socioeconomic status on the participation of breast screening behavior (Lawal
et al., 2017) such as in understanding why breast screening participation rates are lower in some areas.
The Protection Motivation Theory (PMT) suggests that the purpose to carry out a prescribed health
behavior is decided by an individual’s apparent susceptibility and seriousness, response efficacy and selfefficacy. The fore-mentioned constructs are collectively known as threat or coping appraisal. While threat
appraisal evaluates the maladaptive response such as not performing BSE, coping appraisal appraises the
possibility of making the adaptive response, like performing BSE (Rogers, 1983; Fry & Prentice-Dunn, 2006;
Wood, 2008). As depicted in the theoretical framework, each construct in the theoretical framework will
influence an individual’s motivation or intention to adopt breast screening practices. This is further
supported by a previous study carried out in Singapore which demonstrated that threat and coping
appraisal are substantial and positively correlated with motivation for embracing early breast cancer
screening such as BSE and mammography (Lwin, 2014).
The Social Cognitive Theory (SCT) by Bandura and Adams (1977) on the other hand, emphasizes
an individual’s perceived abilities to act competently and effectively in carrying out a specific behavior to
promote a desirable outcome (Wood, 2008). The SCT focusses on reciprocal interaction between people and
their surroundings (Glanz et al., 2008; Glanz & Bishop, 2010). In this scenario, a person can represent either
a responder to change or an agent for change (Glanz & Bishop, 2010). According to Bandura, self-efficacy,
a pertinent construct in the theory is related positively to motivation and is significantly controlled by
behavioral planning and intention (Bandura & Adam, 1977; Wood, 2008). Bandura and Adam further
affirmed that high self-efficacy tends to initiate behavior and effort in overcoming barriers like fear
(Bandura & Adam, 1977; Ahmadian & Samah, 2012; 2013; Marzo et al., 2018). As depicted in the theoretical
framework, the impact of both self-efficacy and behavioral adoption is reciprocal. This is evidenced by
previous studies that discovered positive relationships between BSE and self-efficacy (Ahmadian et al.,
2016; Khiyali et al., 2017; Marzo et al., 2018) and also self-efficacy as a significant factor in initiating
mammography screening (Ahmadian & Samah, 2012; 2013; Marzo et al., 2018). Many constructs or
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components of the theories outlined above are similar or synonymous that provide a point of overlap
between constructs. Table 1 portrays the similarities between constructs and the integration of theories for
this theoretical framework.
Table 1 Similarities between constructs in the theoretical framework.
Theory

Constructs

HBM

TPB

TTM

TCSB

PMT

Perceived
susceptibility

Vulnerability

Perceived
severity

Severity

Perceived
barrier

Response cost

Perceived
threat/ benefit

Attitude

Decisional
balance

Self-efficacy

Perceived
behavioral
control

Selfefficacy

Subjective
norm

Affect and
belief
(utility)
External
factor
(facilitating
conditions)

SCT

Response
efficacy

Self-efficacy

Selfefficacy

Norm

Intention

Protection
motivation

(HBM: Health Belief Model, TPB: Theory of Planned Behavior, TTM: Trans Theoretical Model, TCSB:
Theory of Care Seeking Behavior, PMT: Protection Motivation Theory, SCT: Social Cognitive Theory)
CONCLUSION
The HBM emphasizes that behavior change relies on individual beliefs, behavioral patterns and habits
(Talbert, 2008). By combining and integrating HBM with other relevant theories, factors regarding women’s
behavioral adoption of BSE and mammography can be explored and better understood. Even though,
various theories may use different constructs but the conceptualization of the constructs across theories is
possible by studying its operating definitions. The integration of appropriate theories into a theoretical
framework aid in understanding the relationships between constructs in understanding health-related
behaviors (Glanz et al., 2008) and its’ outcome in encouraging women to practice breast cancer screening
practices for early breast cancer detection.
LIMITATIONS
There are limitations to this study. This study is based on several theories of behavior change that may not
be specifically related to breast cancer screening because the theories tend to cover a range of different
health behaviors. Some theories do not address the influence of habitual and socioeconomic factors on
behavior and also do not take into account the variables that are factors of behavioral intent. In addition, a
direct comparison between these theories is based on little evidence that may have manipulated the
findings of this study.
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