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BREAST CANCER KNOWLEDGE IN SINGAPORE
Abstract
Numerous health communication studies have highlighted the importance of
factual knowledge as an antecedent to health behavior but few have explored other
dimensions of health knowledge, such as structural knowledge. This study seeks to
fill this gap by investigating conceptual differences between these two kinds of
knowledge in the context of breast cancer in Singapore, and find out how
communication and motivational factors are related to them. Using a nationally
representative random-digit-dial survey of women aged 30-70 (N = 802), results
showed that interpersonal communication and elaboration were associated with both
knowledge types. Attention to online health news and the level of risk perception
were positively associated with structural knowledge, but not factual knowledge.
Theoretical and practical implications for health communication were discussed.

Keywords: breast cancer; mass media; interpersonal communication; elaboration;
risk perception; fatalism; knowledge; structural knowledge; Singapore.
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Staying Abreast of Breast Cancer: Examining How
Communication and Motivation Relate to Singaporean Women’s Breast Cancer
Knowledge
Breast cancer is a global health risk and a leading cause of death among
women (Chukmaitov, Wan, Menachemi, & Cashin, 2008; Sim, Seah, & Tan, 2009).
In Singapore, breast cancer incidences have risen significantly over the past twenty
years and it is the most common cancer among Singaporean women (Chuwa et al.,
2009; Jara-Lazaro, Thilagaratnam, & Tan, 2010; Straughan & Seow, 2000). Yet,
Singaporean women have low cancer knowledge (Ong et al., 2010; Sim et al., 2009)
and many hold misconceptions such as believing that radiation from mammography
may cause breast cancer or that they are not susceptible if there are no observable risk
factors. Even with the ease of accessibility to healthcare services, the relatively low
uptake of mammography could be due to the low knowledge level among
Singaporean women as women with less cancer knowledge are less likely to go for
mammography (Chuwa et al., 2009; Ong et al., 2010).
As knowledge is one of the precursors to health behaviors, it is important to
examine what the antecedants of knowledge are. A holistic understanding of the
complex knowledge acquisition process will require the examination of both
environmental and personal factors (Bandura, 2001; Cortese, 2007). External factors
such as media and interpersonal networks are important health sources for
Singaporean women as they provide information and guidance (Sim et al., 2009;
Yanovitzky & Blitz, 2000). These sources can act as a stimulus for them in engaging
in elaborative processing, leading to potential knowledge gains.
Individual-level factors such as risk perceptions and fatalistic beliefs are
commonly associated with health outcomes such as screening, prevention behaviors,
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and knowledge (e.g. Meiser et al., 2001; Pilarski, 2009; Powe, Hamilton, & Brooks,
2006; Straughan & Seow, 1998). It is thus important to consider their role in
influencing women’s knowledge level. Risk perception is often associated with
information seeking leading to knowledge acquisition (Rimal, Flora, & Schooler,
1999) while fatalistic beliefs may be a barrier to women’s learning of breast cancer
(Straughan & Seow, 2000).
One of the goals of health communication is to induce health behavioral
changes by improving knowledge. Most studies on health knowledge acquisition have
focused on how communication and motivational factors influence factual knowledge,
with very few examining acquisition of other dimensions of knowledge. There are
three objectives in this study. First, we aim to extend the dimension of health
knowledge to include structural health knowledge in the context of breast cancer
communication. Second, we seek to examine the potential antecedents of factual and
structural knowledge—media use, interpersonal communication, elaborative
processing, risk perception and fatalism. Third, we will offer practical insights on
public health communication strategies in the context of breast cancer.
Factual and structural knowledge
Before any woman can adopt precautionary health measures, they first must
have some form of knowledge about the prevention methods available and understand
the risks of not engaging in these behaviors. The lack of knowledge can be an
impediment to any health behavior adoption (Pearlman, Clark, Rakowski, & Ehrich,
1999; Viswanath, 2006).
Knowledge is a multi-dimensional concept and scholars have identified three
types of knowledge—declarative, procedural, and structural knowledge (Jonassen,
Beissner, & Yacci, 1993). Declarative knowledge is synonymous with awareness—
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the concepts or ideas that individuals are conscious of. Procedural knowledge is the
understanding of applying declarative knowledge in specific contexts. Many research
in health communication have focused on studying declarative and procedural
knowledge, which collectively can be described as factual knowledge. To measure
factual knowledge, participants are quizzed on risk factors and understanding of
treatment matters (e.g. Gaziano & Horowitz, 2001; Guerra, Dominguez, & Shea,
2005). The focus on factual health knowledge acquisition in health literature is partly
driven by the belief that knowledgeable individuals are more likely to deal with health
problems than those who have less knowledge.
Despite the benefits of examining factual knowledge, some scholars have
argued that the conceptualization of knowledge should be more than answering a
series of true-false questions as learning is a dynamic process (Kraiger, Ford, & Salas,
1993). One unexplored area is the conceptualization of knowledge as structural
knowledge (Diekhoff & Diekhoff, 1982). Structural knowledge is the organization
and interrelation of nodes of information or concepts within a domain (Dorsey,
Campbell, Foster, & Miles, 1999). More specifically, structural knowledge refers to
the measure of the strength of perceived links between concepts in a person’s
cognitive structure.
Although factual and structural knowledge share similarities, there are several
conceptual differences. First, factual knowledge is represented by the presence of
conceptual nodes in a particular domain while structural knowledge is represented as
the link between two conceptual nodes (Eveland, Cortese, Park, & Dunwoody, 2004).
Second, factual knowledge is a measure of the quantity of conceptual nodes, while
structural knowledge reflects the organization and strength of the links (Day, Arthur,
& Gettman, 2001). The more conceptual nodes are represented in a knowledge
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domain, the greater the potential for achieving higher factual knowledge scores. For
structural knowledge, the more organized and structured the nodes are, the greater the
indication of individuals’ comprehension of the topic and the level of expertise. This
is drawn from the literature on schema theory, semantic networks, as well as
spreading activation theory (Jonassen et al., 1993), where researchers postulate that
knowledge is stored as information nodes and are organized in networks (Collins &
Loftus, 1975; McVee, Dunsmore, & Gavelek, 2005; Rumelhart & Ortney, 1977).
The third distinction between the two knowledge types is that measurements
for factual knowledge reduce the relationships between concepts to a simple
dichotomous “true-false” scale, while measurements for structural knowledge tap on
the complexity of relationships between the nodes. When measuring factual
knowledge, a statement such as “having a mammogram will increase the chance of
finding a lump before it can be felt” is coded as correct when participants answer
“true” and coded as incorrect if the response is “false” (Chukmaitov et al., 2008).
The dichotomization of knowledge will inevitably dilute the quality of data—beyond
knowing whether an individual answered correctly, health scholars will not know the
strength of relationships among the concepts as perceived by the individual. The use
of structural knowledge on the other hand gives an indication of the complexity of
knowledge. For instance, a woman may correctly identify that having a history of
cancer will increase her chances of contracting cancer to be a factually true statement,
even though she may not perceive a very strong association between the two. By
asking respondents to indicate how contracting breast cancer and having a history of
cancer in the family are related, researchers will be able to understand the strength of
the relationships between the concepts as perceived by the individuals, above and
beyond knowing if they have answered the question wrongly or correctly. This will be
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beneficial for improving public communication and education by tailoring strategies
for improving specific knowledge types instead of simply increasing the frequency of
health information dissemination to the public.
Some scholars have underscored that understanding how knowledge is
organized is more important than understanding the amount and type of knowledge
that is stored in memory (Johnson-Laird, 1983; Rouse & Morris, 1986). Instead of a
static stockpiling of information, learning is a continuous process where individuals
structure and organize relationships among nodes (Jonassen et al., 1993). This study
argues that health communication scholars should examine structural knowledge as
much as factual knowledge. Since factual knowledge is one of the precursors to health
behavior change (e.g. Zhang, While, & Norman, 2011) and structural knowledge is
often associated with efficacy of problem solving, it is therefore crucial to find out
what the antecedents of these knowledge dimensions are in order for health
communication strategies to be effective.
Media and breast cancer communication in Singapore
The mass media is an important source of health information for many people
(Meissner, Potosky, & Convissor, 1992; O'Keefe, Boyd, & Brown, 1998). In
Singapore, print coverage1 of breast cancer news has remained steady over the past
decade and various health agencies have been proactive in using multiple media
platforms such as newspapers, television, magazines, and the internet to reach out to
women about breast cancer (Yeoh, Chew, & Wang, 2006). For instance, the Breast
Cancer Foundation’s (BCF) annual Pink Ribbon Walk and its other awareness events
in October (designated as breast cancer awareness month) often get much coverage

1

To assess the amount of print coverage of breast cancer in Singapore in the past decade, we have
conducted a search between 2004 and 2013 on Factiva (see Figure 1) using the following search terms:
(breast cancer) OR (breast cancer screening) OR (mammography) OR (Pink Ribbon Run). The search
was limited to The Straits Times and Today, which are Singapore’s two major newspapers.
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from the mainstream media (BCF, 2014b). In 2010, their campaign “Are you
obsessed with the right things” featured the use of controversial body painting
artwork depicting women’s obsession with other body parts instead of paying
attention to growth of abnormal breast lumps gained much publicity due to the daring
portrayal of women (Ng, 2010).
[Insert Figure 1 here]
BCF also actively maintain its online presence to reach out to the masses. The
main website provides a comprehensive guide to breast cancer risks and prevention
methods and it actively uses social media for disseminating information and posting
success stories of how Singaporean women triumphed over breast cancer (BCF,
2014a, 2014c). In addition, health agencies such as the Health Promotion Board
(HPB) are very proactive in reaching out to women about breast cancer. The HPB
launched the National Breast Screening Program in 2002 to encourage women to go
for regular mammography and engaged celebrities to be their spokesperson to attract
public attention (Yeoh et al., 2006).
As women pay attention to the content on these mediums, factual knowledge
acquisition takes place (Shim, Kelly, & Hornik, 2006; Viswanath et al., 2006). This
relationship has been established for attention to newspaper (Viswanath et al., 2006),
television (Sim et al., 2009), and the internet (Shim, 2008). Apart from influencing
factual knowledge gains, we argue that attention to media is positively associated with
structural knowledge gains. Attention to message content is the start of information
processing or storage, where cognitive load is spent on creating and strengthening
links between conceptual nodes (Eveland, 2002; Krugman, Fox, Fletcher, Fischer, &
Rojas, 1994). When women pay more attention to breast cancer messages, the
perceived relationships among health concepts and breast cancer within their existing
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schema may be enhanced, leading to an increased structural knowledge. Thus, we
posit that:
H1: Attention to breast cancer news on television is positively related to (a)
breast cancer factual knowledge and (b) breast cancer structural knowledge.
H2: Attention to breast cancer news in the newspaper is positively related to
(a) breast cancer factual knowledge and (b) breast cancer structural knowledge.
H3: Attention to breast cancer news on the internet is positively related to (a)
breast cancer factual knowledge and (b) breast cancer structural knowledge.
Interpersonal communication
Interpersonal communication is another important external influence on
women with regard to breast cancer issues (Ogata, Denham, & Springston, 2006).
Women’s networks consist of immediate families, friends, colleagues and other
women facing the same health challenge. Not only do interpersonal networks provide
the psychological and emotional support, they are a source of breast cancer
information. Studies have found that women’s sources of health information typically
come from their family members, friends, co-workers, and healthcare providers
(Clark et al., 2000; Cline, 2003; Husaini et al., 2001; Rakowski et al., 1990). Even
with the ease of retrieving information online, women still prefer to gather breast
cancer information from people such as healthcare providers after their initial
information search (Balka, Krueger, Holmes, & Stephen, 2010). As healthcare
providers or important referent groups may provide new information, discussing
breast cancer issues with their social network will enable women to gain more factual
knowledge (O'Keefe et al., 1998). Thus, there is a positive association between
interpersonal communication and women’s breast cancer factual knowledge.
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Likewise, women’s frequency of discussing breast cancer issues can be
positively associated with their breast cancer structural knowledge. Through
interactions with people in their networks, women may gain new insights, information
and perspectives (Hornik, 2006; Valente & Saba, 1998). This includes assimilating
new information nodes that previously were not found in their knowledge domain, or
strengthening of conceptual links between nodes. In health communication,
interpersonal sources have shown to be effective in influencing behavioral changes
(Lee, 2010; Ogata et al., 2006). This may be due to an underlying change in women’s
knowledge structure after engaging in discussion. For instance, women may initially
not perceive the link between health screening and life preservation to be strong and
thus do not place a high priority in health screening. After engaging in discussion with
various significant others or healthcare providers, this perceived link may
strengthened—the change in strength of their knowledge structure may explain their
decision to engage in future health behavior changes. Thus, we posit the following:
H4: Interpersonal communication is positively related to (a) breast cancer
factual knowledge and (b) breast cancer structural knowledge.
Elaboration
Elaborative processing is the act of linking new pieces of information gathered
from the news media with what is already present in memory (Eveland, 2001).
Elaboration can happen upon attention to news or from discussions as news attention
and interaction with people can generate new ideas previously not known to
individuals (Eveland, 2001; Eveland, 2004). When individuals start to connect these
new concepts to what they already know, elaborative processing take place.
Early cognitive research has shown that elaboration is linked to greater
learning (Hamilton, 1989; Mayer, 1980; Pressley, McDaniel, Turnure, Wood, &
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Ahmad, 1987) and recall (Eveland, Seo, & Marton, 2002). The factual knowledge
level of individuals is often assessed by the ability to remember facts that they came
across (Jensen, 2011). As individuals engage in elaborative processing, they will
recall the new information they have encountered either through the media or
interpersonal networks. This act of elaborative processing will strengthen memory
muscle and result in higher factual knowledge (Cortese, 2007; Eveland, 2001). As
women put in cognitive effort in making sense of what they have learned about breast
cancer, they will gain more breast cancer knowledge.
As much as elaborative processing has a direct positive association with
factual knowledge, it can also shape structural knowledge. Past research has
demonstrated a positive association between elaboration and structural knowledge
(e.g. Eveland et al., 2002). The act of elaborative processing results in the creation of
new links among nodes of information (Eveland, 2001). In the context of breast
cancer, the more women engage in elaboration, the more likely they will forge new
links between breast cancer and other health related nodes and strengthen existing
links in their schema, resulting in a tighter knowledge structure. As such, we posit:
H5: Elaboration is positively related to (a) breast cancer factual knowledge
and (b) breast cancer structural knowledge.
Risk perception
Risk perception is a key concept in many health theories as knowing that one
is at risk is the first step to risk reduction (Rogers, 1975; Weinstein, 1988). Risk
perception is a multi-dimensional term that scholars have equated with attitudinal
beliefs, cognitions, and feelings (Coleman, 1993). It is the probability that an
individual perceives that he or she will grapple with the health issue sometime in
future (Katapodi, Dodd, Lee, & Facione, 2009) and it is identified as one of the
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factors in motivating information seeking and knowledge acquisition (Chaffee &
Schleuder, 1986).
If individuals perceive themselves to be at risk, they will be keen to seek more
information about the risk. This is because negative emotions induced by risk
perception are powerful in motivating people to satisfy their information needs
(Cameron, 2012; Hovick, Kahlor, & Liang, 2014; Yang & Kahlor, 2013) for the
purpose of uncertainty reduction (Brashers, Goldsmith, & Hsieh, 2002). Women with
personal and family history of cancer are more likely to seek information (Rutten,
Squiers, & Hesse, 2006) as these are physical cues that inform women their likelihood
of contracting breast cancer (Katapodi, Dodd, Facione, Humphreys, & Lee, 2010). As
women with high risk engage in information seeking, their factual knowledge of
cancer will increase (Shim et al., 2006). Dillard et al. (2011) found a positive
association between risk perception and cancer knowledge where women with higher
risk perception tend to be more knowledgeable about breast cancer.
As the study of structural knowledge in breast cancer is novel, we found no
studies examining the relationship between risk perception and structural knowledge.
However, we have reasons to postulate that risk perception is positively associated
with structural knowledge. Women who identified themselves belonging to the “high
risks” group will experience a higher level of anxiety as they watch their family
members or close friends die from breast cancer. Thus, they would perceive a stronger
link between cancer, death (Green, Richards, Murton, Statham, & Hallowell, 1997)
and some of the risk factors associated with breast cancer. As women with higher risk
perception tend to seek out information for the purpose of uncertainty reduction, they
may associate stronger links between risk factors and breast cancer. Thus, we posit
the following hypothesis:
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H6: Risk perception is positively related to (a) breast cancer factual
knowledge and (b) breast cancer structural knowledge.
Fatalism
Cancer fatalism is the belief that death is unavoidable in the presence of a
cancer (Powe et al., 2006), or a belief that health is beyond an individual’s control
because it is a matter of fate or luck (Straughan & Seow, 2000). Women with high
fatalism tend to be at higher risk (Niederdeppe & Levy, 2007). To prevent breast
cancer, women with high fatalism may think that they should not know more about
breast cancer or the screening methods available (Straughan & Seow, 2000). Studies
have shown that the relationship between fatalism and cancer knowledge is
inversed—the higher the level of fatalism the lower the factual knowledge (Behbakht,
Lynch, Teal, Degeest, & Massad, 2004; Harris, 2003; Powe, 1999). Since
Singaporean women are considered educated by international standards (Saxena et al.,
2012), they may have a lower level of fatalism as higher education may be indicative
of the higher level of breast cancer factual knowledge. As such, we posit that the
relationship between fatalism and factual knowledge is inversed.
Currently there are no studies that examine how fatalism is related to
structural knowledge but there are reasons to postulate that fatalism is negatively
associated with structural knowledge. For instance, fatalism is associated with the
perception that cancer is a problem that is uncontrollable as well as the act of
information avoidance (Melnyk & Shepperd, 2012; Miles, Voorwinden, Chapman, &
Wardle, 2008). For women who avoid information, the perceived strength of the
relationships among health nodes in their breast cancer structural knowledge domain
is arguably weaker. This suggests an inverse relationship between cancer fatalism and
breast cancer structural knowledge. Thus, we posit the following hypothesis:
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H7: Fatalism is negatively related to (a) breast cancer factual knowledge and
(b) breast cancer structural knowledge.
Method
The data was obtained through a computer-assisted telephone interviewing
survey, where a total of 802 female Singaporeans and permanent residents between
the ages of 30 to 70 years were recruited as respondents. The data collection lasted for
ten days in January 2011 where a telephone survey using random-digit-dialing was
carried out at a large public university in Singapore. Each interview lasted for
approximately 20 minutes and they were conducted in English, Mandarin and Malay,
which are the three main languages in Singapore. We attained a response rate of
33.2% (AAPOR response rate formula 3) with a margin of error of approximately
±3% at the 95% confidence level.
Measures
Demographic measures
Demographic items were treated as control variables and they include age (M
= 47.3, SD = 9.71), education (Median = 5.00 or “GCE Ordinary level”), marital
status (1 = “not married” and 2 = “married,” 83.4% married), monthly household
income (ranged from 1 = “SGD 1,000 and below” to 11 = “above SGD 10,000”;
Median = 4.00 or “SGD3001 to SGD4000,” SD = 3.19), whether respondents have
children, (1 = “Yes,” 2 = “No,” 78.6% indicated they have children) and the number
of children they have (M = 1.72, SD = 1.21). Race was entered as a control variable
as well. We created four dummy coded categories for race (Malay, Indian, Eurasian
and Others) with Chinese as the baseline group. The sample consisted of 76.6%
Chinese, 10.2% Malay, 8.4% Indians, 1.00% Eurasians, and 3.60% Others.

BREAST CANCER KNOWLEDGE IN SINGAPORE

15

Finally, this study also controlled for health insurance coverage (1 = “Yes”
and 2 = “No,” 81.4% indicated they have health insurance coverage), women-related
diseases insurance coverage (1 = “Yes” and 2 = “No,” 50.9% with no women-related
diseases insurance coverage) as well as personal history (1 = “Yes” and 2 = “No,”
95.6% did not have history of cancer) and family history of cancer (1 = “Yes” and 2 =
“No,” 65.0% indicating no family history of cancer).
Independent variables
Attention to newspaper/televison/internet. Respondents were asked on a 11point scale (0 = “no attention at all,” 10 = “very close attention”) how much attention
they pay to the following in the newspaper: (a) “News stories related to health or
medical topics;” (b) “News stories related to breast cancer prevention” and (c) “Breast
cancer prevention campaigns.” The three items were averaged to form a composite
index for attention to newspaper (M = 5.11, SD = 3.11, Cronbach’s α = .94). The
same three items were used to measure attention to television (M = 4.46, SD = 3.18,
Cronbach’s α = .90) and attention to the internet (M = 2.30, SD = 2.92, Cronbach’s α
= .96). The items were adapted from Ho, Peh, and Soh (2013).
Interpersonal communication. To measure interpersonal communication,
respondents were asked on a ten-point scale how frequently they discuss issues
related to breast cancer (1= “least frequent,” 10 = “most frequent”) with family
members, friends, colleagues and healthcare providers. These measures were adapted
from Ho et al. (2013). The responses were averaged to form a composite scale with
good reliability (M = 1.31, SD = 1.69, Cronbach’s α = .75).
Elaboration. To measure elaboration, respondents were asked the following
five questions on a 10-point scale (1= “strongly disagree,” 10= “strongly agree”): (a)
“After I encounter news on health and medical topics, I am likely to stop and think
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about it;” (b) “I often relate what I learnt from the news on health and medical topics
to other things I know;” (c) “When reading or watching the news, I carefully analyze
the information given about breast cancer in the news;” (d) “After I encounter news
on breast cancer, I am likely to stop and think about it;” and (e) “I often relate what I
learnt from the news on breast cancer to other things I know.” The items were adapted
from Ho et al. (2013) and were averaged to form a composite scale with good
reliability (M = 6.50, SD = 2.00, Cronbach’s α = .88).
Risk Perception. To measure risk perception, respondents were asked: (a)
“How likely do you think it is that you will develop breast cancer in the future” and
(b) “How likely do you think it is that you will develop breast cancer, as compared to
the average woman your age” on a five-point scale (1= “least likely,” 5= “most
likely”). The two items were adapted from Shim (2008) and they were averaged to
create a risk perception composite index (M = 2.31, SD = 1.02, r = .65, p < .001).
Fatalism. Fatalism was measured by three statements on a scale of 1 to 5 (1 =
“strongly disagree,” 5 = “strongly agree”): (a) “It seems like almost everything causes
breast cancer;” (b) “There’s not much people can do to lower their chances of getting
breast cancer;” and (c) “There are so many recommendations about preventing breast
cancer, it’s hard to know which ones to follow.” All of the statements were adapted
from a study by Niederdeppe and Levy (2007). The items were averaged to create a
composite index (M = 2.70, SD = .94, Cronbach’s α = .54).
Dependent variables
Factual Knowledge. Seven knowledge statements on breast cancer were taken
from the Singapore Cancer Society (SCS) and BCF’s website. For each of the
statements, respondents were to answer if the statement is “1= definitely true,” “2=
“likely true,” “3= likely false,” or “4= “definitely false.” Responses were coded into 1
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= “incorrect” and 2 = “correct.” Respondents who indicated “likely false,” “definitely
false,” “don’t know” or “refused” were recoded as incorrect. The seven statements
were: (a) “The risk of breast cancer increases with age (T);” (b) “Women with no
children have a slightly higher risk of getting breast cancer (T);” (c) “Breast cancer
can be inherited (T);” (d) “A woman with cancer in one breast has a greater chance of
getting a new cancer in the other breast or in another part of the same breast (T);” (e)
“Mammography is an X-ray examination of the breast (T);” (f) “Women from age 40
onwards are encouraged to go for annual mammography (T);” and (g) “Women from
aged 40 onwards are encouraged to go for annual clinical breast examination (T).”
The seven items were summed to form a composite scale for knowledge (M = 3.13,
SD = 1.78, KR-20 = .63). “T” indicates that the answer is likely true or definitely true.
Knowledge Structure Density (KSD2). The way to calculate structural
knowledge is to tap on the concept of KSD. The formula to measure KSD is taken
from Eveland et al. (2004a). A person’s density of knowledge structure is how
connected are the network’s nodes (Astleitner & Leutner 1995) and it is calculated by
all the links in the network and dividing them by the summation of all the possible
links (Cortese, 2007).
∑ kv
Density =
n(n-1)/2
k represents the link between two concepts in the network. v is the value (from
1 to 5) given to the kth link, and n is the total number of concepts in the network. All
2

There are several ways of measuring structural knowledge. Some studies asked respondents to list the
concepts they could recall and rate how strongly each concept is related with another (e.g. Eveland et
al., 2004a). Others like Cortese (2007) gave a specific set of statements to the respondents and asked
them to rate the strength of the perceived link of all possible combinations of the concepts. We adopted
the latter method in our study as it is more efficient for telephone interviews. The formula for analysis
was derived from network analysis that examined how concepts are linked as a way of understanding
the relationships in a domain—it is not focused on the normative nature of the links but on how
individuals perceive the strength of relationships between the concepts and breast cancer in a
knowledge domain (Cortese, 2007; Hussain, 2012).
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the concepts related to breast cancer were taken from the websites of SCS and BCF.
Respondents were asked to rate on a 5- point scale (1= “Not related at all,” 5= “Very
closely related”), to what extent the following concepts were related: (a) “Breast
cancer and smoking;” (b) “Breast cancer and alcohol consumption;” (c) “Breast
cancer and race;” and (d) “Breast cancer and eating habits.” A higher score suggests
that the perceived connectedness among the concepts is high (M = 2.73, SD = .93).
Analytical approach
Hierarchical ordinary least squares (OLS) regression was used to analyze the
data. Variables were entered in the presumed causal order. Control variables (e.g., age,
marital status, history of cancer) were entered as the first block. Attention to
television, attention to newspaper and attention to the internet as well as interpersonal
communication and elaboration were placed in the second block, followed by risk
perception and fatalism in the final block. Media and interpersonal communication
variables were entered in the block after control variables because people gain
information from these channels before motivational factors propel them for future
information seeking. The roots of this perspective can be traced to earlier works such
as the knowledge gap hypothesis (Tichenor, Donohue, & Olien, 1970), two-step flow
(Katz, 1957), agenda setting (McCombs & Shaw, 1972) and also recent works such as
reinforcing spiral of the media (Slater, 2007).
Results
The correlations among all the key variables are presented in Table 1. As
shown in Table 1, most of the independent variables were significantly associated
with the outcome variables at the zero-order level. Results of the regression analysis
for breast cancer factual knowledge are shown in Table 2. Among the control
variables, results showed that Indians have a significantly lower amount of factual
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knowledge as compared to the Chinese (the baseline group) (β = -.12, p < .01). Other
demographic variables such as age, income, children, marital status, education,
indication of insurances bought, personal and family history of cancer were not
significantly related to factual knowledge. Demographics explained 4.50% of the
variance in breast cancer factual knowledge.
[Insert Table 2 about here.]
We posited that media variables such as attention to TV, newspaper, and the
internet were positively associated with factual knowledge. Results showed that
attention to media variables were not significantly associated with factual knowledge.
Thus, H1a, H2a and H3a were not supported. In the same block, both interpersonal
communication (β = .13, p < .01) and elaboration (β = .17, p < .001) were positively
associated with factual knowledge, lending support for H4a and H5a. This block
explained 5.10% of the variance in breast cancer knowledge.
For the last block, we posited that risk perception (H6a) was positively
associated with factual knowledge but fatalism (H7a) was negatively associated with
factual knowledge. Results from the regression analysis showed that both were not
significantly related to breast cancer knowledge. This block accounted for .10% of the
variance in breast cancer knowledge. The entire regression block explained 9.70% of
the total variance in factual breast cancer knowledge.
Table 3 shows the results of the regression analysis for structural knowledge.
Respondents who bought general insurances indicated higher level of structural
knowledge (β = .11, p < .01). The results showed that Indian women (β = .10, p < .01)
have a higher level of structural knowledge as compared to the Chinese (baseline
group). The demographic block explained 3.20% of the variance in structural
knowledge.
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[Insert Table 3 about here.]
We put forth H1b, H2b and H3b which hypothesized positive association
between media attention (to television, newspaper and internet) and structural
knowledge. Results showed that attention to TV and newspaper had no significant
association with structural knowledge, thus H1b and H2b were not supported.
Attention to internet, however, was positively associated with structural knowledge (β
= .08, p < .05), supporting H3b.
For H4b and H5b, we posited that interpersonal communication and
elaboration were positively associated with structural knowledge. Results showed that
interpersonal communication (β = .11, p < .01) and elaboration (β = .14, p < .001)
were positively associated with structural knowledge. This block accounted for 5.50%
of the variance in structural knowledge.
We posited that risk perception (H6b) was positively associated with structural
knowledge while fatalism (H7b) was negatively associated structural knowledge.
Results showed that risk perception was positively associated with structural
knowledge (β = .08, p < .05) but fatalism’s association with structural knowledge was
not significant. This block accounted for .60% of the variance in structural knowledge.
The overall regression model explained 9.30% of the variance in structural knowledge.
Discussion
This study presents how media attention, interpersonal communication,
elaborative processing, risk perception, and fatalism relate to both factual and
structural knowledge. While no significant association was found between attention to
media and factual knowledge, attention to internet was positively related to structural
knowledge. Elaborative processing and interpersonal communication were associated
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with factual and structural knowledge while risk perception was associated with
structural knowledge.
Among the media platforms, attention to internet was positively associated
with structural knowledge. This is consistent with past research that found that people
who rely on Web news tend to score higher on structural knowledge (Eveland et al.,
2004a). One possible explanation may be due to the way people learn when exposed
to nonlinear3 Web designs. Eveland and Dunwoody (2002) highlighted that the way
websites with hyperlinks are designed mirrors how human memory works (which
they termed as structural isomorphism). Essentially, websites and human memory are
collection of information nodes that are linked to one another (Eveland & Dunwoody,
2001). When the structure of websites is built in such a way where concepts are
linked with one another and users can navigate related content by clicking on the
hyperlinks, it would facilitate the forging of the connections of mental nodes in the
users’ mind and thus improve structural knowledge (Eveland & Dunwoody, 2002).
The results of the study highlighted the importance of discussing breast cancer
issues and elaborative processing in influencing knowledge levels. Women learn more
when they talk to significant others and healthcare providers as pertinent information
is often exchanged during discussion (Berger, 2005). Thus, engaging in discussion
about breast cancer related issues would facilitate learning of factual information.
This is in line with previous literature which have shown that close social groups and
healthcare providers are good sources of information (Clark et al., 2000; Green et al.,
1997; Husaini et al., 2001; Meissner et al., 1992; Ogata et al., 2006). By participating
in breast cancer related discussions with family members, friends and healthcare
providers, the connections among other health concepts with breast cancer may be
3

Typically a website is considered nonlinear in design when there are in-text hyperlinks, while a linear
web design is one where there are no hyperlinks and users have to read the content like a traditional
text with a beginning, middle, and concluding segment.
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strengthened in women’s knowledge structure. For example, by engaging in a
conversation with doctors or significant others in their social network, women may be
convinced that having regular exercise will help to reduce the risk of contracting
breast cancer.
Our regression analysis showed that elaborative processing had the strongest
positive association with both knowledge types. Women who actively process and
synthesize information tend to have a higher level of breast cancer knowledge. When
they process breast cancer information, they will assimilate new information nodes
into their knowledge base and this will contribute to an increase in breast cancer
factual knowledge—a finding that is consistent with past studies (Eveland, Shah, &
Kwak, 2003; Ho et al., 2013). Moreover, by engaging in effortful cognitive
processing of breast cancer information, the existing mental connections between
health information nodes in a woman’s existing schema would also be strengthened.
This explains the positive association between elaborative processing and structural
knowledge, which is in line with past research on structural knowledge (Eveland,
Marton, & Seo, 2004; Hively & Eveland, 2009).
With regard to risk perception’s role in knowledge acquisition, this study
found partial support for the hypothesized relationships. Women’s level of perceived
risk was positively associated with structural knowledge but not factual knowledge.
Studies have shown that risk perception can be a motivator for health information
seeking (e.g., Rimal et al., 1999). Therefore, women who have a high level of risk
perception may have greater motivation to seek out breast cancer information. The act
of searching for information strengthens the existing links between the various health
conceptual nodes and breast cancer in their schema, which accounts for the positive
significant association between perceived risk and structural knowledge. The non-
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significant association between risk perception and factual knowledge in our
regression model suggests that communication variables including interpersonal
communication and news elaboration play a larger role in shaping factual knowledge
than perceived risks.
Our results did not show that fatalism was associated with both knowledge
types. Previous research has shown that fatalism was associated with lower
knowledge (Powe et al., 2006), but this is not the case for our sample. One possible
reason is that Singaporean women are generally well educated with 95% literacy rate
in the country (Saxena et al., 2012). Past studies have found that women with higher
education are less likely to have fatalistic belief (Mayo, Ureda, & Parker, 2001;
Niederdeppe & Levy, 2007; Spurlock & Cullins, 2006). As Singaporean women are
relatively well educated, the level of fatalism in Singaporean women may be low to
begin with.
In terms of the relationship between demographic variables and the two
knowledge dimensions, the results showed that Indian women have lower factual
knowledge than Chinese women, consistent with past research on Singaporean
women and breast cancer (e.g. Sim et al., 2009). But when it comes to structural
knowledge, Indian women scored higher than their Chinese counterparts. This may be
due to a high level of risk perception among Indians, which this study has shown to be
related with structural knowledge. Indian women may perceive themselves to be at
higher risk of contracting breast caner as they have a higher rate of obesity, which is a
well-known risk factor of breast cancer (Sim et al., 2006; Verkooijen, Yap, Bhalla,
Chow, & Chia, 2009).
Theoretical and Practical Implications
This study contributes to theory by expanding on the definition of health
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knowledge to include structural aspect of knowledge. In most health studies,
knowledge is examined as a response to a series of true-false questions, reducing the
concept of knowledge to a simple dichotomous response scheme. Therefore, it is
worthwhile to examine the strength of relationships between health concepts as it
gives greater details of the complexity of knowledge. For example, knowing if
woman answered a question on mammography and health benefits correctly or
incorrectly is not as comprehensive as knowing the extent to which women believe
that mammography is linked with positive health benefits. This is where examining
structural knowledge complements factual knowledge. Future studies should examine
other dimensions of knowledge for a more holistic understanding of health knowledge.
One of the key observations from this study is that while factual and structural
knowledge are nested under the broad conceptual term called “knowledge”, the
antecedents of structural knowledge may not be the same as factual knowledge. Past
studies have found that gains in the two knowledge types were influenced differently
by factors such as organization of websites (Eveland et al., 2004a) and types of
discussions people engaged in (Eveland & Hively, 2009). Our findings contributed to
the literature by identifying risk perception as a motivational factor that is associated
with structural but not factual knowledge.
Structural knowledge is often associated with problem solving and impetus for
action (Eveland et al., 2004a; Jonassen et al., 1993) but not factual knowledge (Ajzen,
Joyce, Sheikh, & Cote, 2011; Kratzke, Vilchis, & Amatya, 2013). By identifying the
potential antecedents of these two knowledge types and understanding their efficacy
in influencing behaviors, health agencies and related governmental bodies could be
more targeted in their public outreach approach. For instance, to encourage an
accumulation of structural knowledge, health agencies could design their websites in
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such a way that promotes the building of conceptual links in breast cancer domain.
This can be done by integrating hyperlinks to related health concepts within breast
cancer sites. By doing so, the perceived connection between breast cancer and the
particular health information node could be strengthened. In addition, communication
practitioners could emphasize the risk of breast cancer and how it is connected to
various aspects of lifestyle and dietary habits so as to increase structural knowledge
among women.
Health communication practitioners could aim to engage women’s elaborative
processing as a way to improve knowledge acquisition. Elaborative processing could
be generated through conversations and anticipation—if an individual anticipates to
be engaged in a conversation regarding that issue, elaborative processing will ensue
(Eveland, 2004). If women anticipate that someone in their social network will
engage them in a conversation on breast cancer, this will prompt them to recall what
they have learnt from the media and formulate their thought process by making new
linkages between concepts. Health communicators can heighten women’s anticipatory
elaboration by encouraging family members or friends to engage them in a
conversation about breast cancer. Moreover, seminars and talks can be organized to
disseminate information on the risk factors of breast cancer to women. These
platforms will offer opportunities for women to discuss and cognitively process breast
cancer issues to enhance their knowledge about breast cancer.
Limitations and Directions for Future Research
Although conceptualizing an alternative knowledge dimension is a
contribution to health communication research, there are certain limitations in this
study that could be addressed in future studies. Due to the constrains of conducting a
telephone survey, this study could only include five concepts for structural knowledge
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in our questionnaire—breast cancer, race, eating habits, alcohol consumption, and
smoking. Moreover, we selected a pre-determined set of concepts for the respondents
in this study. This could potentially reduce the complexity of the knowledge
dimension that the concept of structural knowledge seeks to capture. Future research
could develop a new set of structural knowledge measures by asking respondents to
rate the perceived strength of the relationships of concepts generated from free recall.
While our measurement of factual knowledge is consistent with how past
research has measured factual knowledge, we recognize that differentiating “likely
true” from “definitely true” may result in an inflation or deflation of knowledge score.
Future research may want to rely on a dichotomous true-false response option for
factual knowledge items.
Conclusion
Breast cancer is a public health problem and understanding how women gain
knowledge about breast cancer has implications for developing communication
strategies to improve learning. In terms of theoretical development, this study has
introduced and advocated for a more comprehensive understanding of health
knowledge. As knowledge is a multi-dimensional item with varying levels of
complexity, health communication scholars should make a distinction between factual
and structural knowledge, and understand what factors are associated with the two
knowledge types. By crafting tailored strategies targeting specific antecedents of
factual and structural knowledge, this will greatly maximize learning effects through
public health communication efforts.
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