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Abstract

Research suggests individuals possess multifaceted cognitive representations of various diseases.
These illness representations consist of various beliefs, including causal attributions for the
disease, and are believed to motivate, guide, and shape health-related behavior. As little research
has examined factors associated with beliefs about cancer causation, the present study examined
the relationship between personal and family history of cancer and beliefs about the causes and
prevention of malignant disease. Data was obtained from 6369 adult respondents to the 2003
Health Information National Trends Survey (HINTS), a national population-based survey.
Information about personal and family history of cancer and beliefs regarding cancer causation
and prevention was obtained. Results showed both a personal and family history of cancer were
associated with differences in beliefs about the causes of cancer. In general, a personal history of
cancer was not significantly linked to causal attributions for cancer relative to those without a
personal history. In contrast, a family history of cancer tended to increase the likelihood a
respondent viewed a particular cause as increasing cancer risk. Thus, personal and vicarious
experience with cancer had dramatically diverging influences on attributions of cancer causation,
which may be due to differing self-protection motives. Results support the belief that illness
representations, in this case the causal belief component, are influenced by both personal and
vicarious experience with a disease and also suggest illness representations may influence
receptivity to messages and interventions designed to increase appropriate cancer risk reduction
behavior.
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Individuals possess cognitive representations of various diseases and illnesses [1-3]. These
illness representations, also known as common sense models of illness, are specific to a
particular disease or illness. The representation consists of beliefs about the causes,
symptoms, timeline, consequences, and treatment of a given disease or illness. Importantly,
the set of beliefs subsumed by the illness representation motivates, guides, and shapes an
individual’s health-related behaviors [3—4]. Beliefs about a particular disease can influence
whether and how an individual takes steps to reduce the risk for developing that disease or
minimizing risk associated with ongoing disease. Consequently, the study of these disease-
related beliefs is important for the development of interventions targeting risk-reducing
health behaviors.

Attribution theory asserts that humans have a need to understand, give meaning to, and
ascribe causation to life events [5-6]. This helps explain why individuals are motivated to
assign causal beliefs to diseases in illness representations. In addition, attribution theory
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suggests causal attributions are centrally important in a person’s understanding of the world
and, therefore, are important determinants of his/her interactions with that world [5-6]. Most
attribution theories assert there is a dimensional structure underlying causal attributions and
that categorizing attributions into dimensions allows for increased understanding of causal
beliefs. Weiner [7] posits causal attributions vary on three primary dimensions: locus
(internal/external), stability (stable/unstable), and controllability (controllable/
uncontrollable). Given causal attributions can significantly impact behavior, specific beliefs
about the cause of a particular disease likely strongly influence risk reduction behaviors
relevant to that disease. Thus, understanding these causal beliefs, as well as factors that
shape these beliefs, becomes a significant research goal. It is assumed that illness
representations can be modified or shaped by exposure to various sources of information, as
well as by personal and vicarious experience with a particular disease [8-11].

Previous research has examined causal beliefs regarding malignant disease. In general, this
research has focused upon two related, but different, questions. Research has examined
beliefs which cancer patients and survivors have regarding the cause of their own cancer
[12-18]. Often, this research has sought to link personal causal beliefs to psychological
adjustment in cancer patients and survivors [14, 18]. Other research has examined beliefs
about the causes of cancer, in general. This research has studied causal beliefs held by both
the general public [19-22] and individuals with a personal cancer history [11, 23-25].
Research regarding causal beliefs serves two purposes. First, this research can help identify
links between specific causal beliefs and the practice of specific health behaviors, such as
the practice of complementary anticancer therapies [23—-24]. Second, this research can
provide an empirical foundation for public health efforts to educate the public about causes
of cancer and appropriate risk reduction behaviors. For example, causal beliefs of cancer
survivors have been found to differ substantially from those of cancer experts [25], with
cancer survivors underestimating the role of behavioral factors, such as physical inactivity
and poor diet, and overestimating the role of environmental pollutants and stress. This
research suggests that enhanced educational efforts are needed to ensure survivors are
appropriately aware of cancer risk factors and to identify inappropriate causal beliefs
requiring modification.

Little attention has been devoted to identification of factors associated with causal beliefs,
even though identification of factors associated with specific causal beliefs could shed light
upon the development of these beliefs. In particular, little research has examined whether a
personal or family history of cancer might be linked to causal beliefs about cancer. As both
personal and vicarious experience with a particular disease can influence illness
representations or causal attributions, a personal or family history of cancer could be
expected to be associated with different causal beliefs. While no research has examined the
impact of family history of cancer on causal attributions for cancer, multiple studies have
compared the causal beliefs of individuals with and without a personal cancer history. Linn
et al. [11] compared causal beliefs of late stage cancer patients to matched controls and
found cancer patients consistently reported weaker beliefs about the role various causes
played in cancer development, even when causes, such as smoking, were probably
associated with the development of their own cancer. Similarly, Buick [26] found cancer
patients held weaker beliefs about the role of internal and chance factors than did physically
healthy women. Anagnostopoulos & Spanea [27] found breast cancer patients reported
weaker beliefs about the role of environmental factors (e.g., pollution, chemical exposure)
compared to controls without a history of breast cancer. Here, patients reported stronger
beliefs about the role of chance and did not differ in the role of internal factors, such as
personality or anxiety, when compared with controls. Thus, while specific findings
regarding the influence of personal cancer history on causal attributions have been mixed,
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the overall pattern suggests a personal history of cancer tends to be associated with weaker
causal beliefs.

The weakening of causal beliefs, especially “controllable” attributions such as behavior or
lifestyle factors, in cancer patients or survivors may be due to the need to defend oneself
against blame from self or others as a means of coping with illness [11]. This is consistent
with the notion that individuals tend to maintain causal beliefs that result in self-
enhancement or beliefs of personal control. This is evidenced by research demonstrating
individuals attribute causes for negative events externally and that people may attribute
responsibility for negative events to event victims (consistent with the “just world
hypothesis™), respectively [6]. As research has demonstrated breast cancer patients can be
“double stigmatized,” both for having cancer and for causing their own cancer [26], it is not
surprising that cancer patients might be motivated to protect themselves against blame for
their own cancer.

Using data from a large, population-based national survey, the present study examines the
relationship between personal and family history of cancer and beliefs about the causes of
cancer. Based on previous research, and consistent with the notion that causal attributions
can play a self-protective role, we hypothesize individuals with a personal history of cancer
will report weaker beliefs about the role played by specific causes in cancer development.
Additionally, we hypothesize a family history of cancer, alone or in combination with a
personal cancer history, should influence beliefs about the causes of cancer. A directional
hypothesis is not made at this time due to lack of previous investigations and the diverging
directionality that would be predicted by attributions designed to protect close others
(weaker beliefs) or to maintain beliefs in personal control (stronger beliefs). Given the
potential link between causal beliefs and subsequent cancer risk reduction behaviors, basic
research identifying how causal attributions vary as a function of personal and/or family
history of cancer could assist future public health efforts to target cancer risk reduction
messages to appropriate audiences.

Study Sample and Procedures

The data for this study was provided by the 2003 Health Information National Trends
Survey (HINTS). The HINTS was commissioned by the National Cancer Institute and used
random digit dialing techniques to obtain a national probability sample of U.S. adults, 18
years of age or older. Complete information regarding HINTS study design, data collection
procedures and response rate is reported elsewhere [28].

Study Measures

Demographic Information—All participants provided information regarding sex, age,
educational attainment, partner status, and race/ethnicity.

History of Malignant Disease—Family history of cancer was assessed by one item,
“Have any of your brothers, sisters, parents, children or other close family members ever
had cancer?” Personal history of cancer was assessed by one item, “Have you ever been told
by a doctor that you had cancer?” Individuals who answered “yes” to this item then
indicated the type of cancer they were diagnosed with. Respondents were also asked their
age at initial cancer diagnosis. This information was coupled with age at interview to
determine number of years since initial cancer diagnosis at interview (< 1 year, 1-5 years;
6-10 years, > 11 years).
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Cancer Causal and Prevention Beliefs—To assess beliefs about specific causes of
cancer, respondent were asked, “Do you think that increase(s) a person’s
chances of cancer a lot, a little, or not at all, or do you have no opinion?” Fifteen potential
causes of cancer were assessed. These causes were divided into two groups, and respondents
were randomly assigned to report beliefs regarding Group A (smoking, pesticides/food
additives, stress, not eating much fiber, being hit in the breast, family history of cancer, not
getting much exercise) or Group B (eating a high-fat diet, exposure to the sun, not eating
many fruits and vegetables, drinking a lot of alcoholic beverages, having many sexual
partners, being a particular race or ethnicity, pollution, radon). Only women responded to
the items “being hit in the breast” and “having many sexual partners.” Thus, participants
responded to 6-8 of the 15 cancer causes assessed.

Respondents were asked to indicate their agreement with three statements regarding general
beliefs regarding cancer causation and prevention: “It seems like almost everything causes
cancer,” “There’s not much people can do to lower their chances of getting cancer,” and
“There are so many different recommendations about preventing cancer, it’s hard to know
which ones to follow.” Response options included “strongly agree,” “somewhat agree,”
“somewhat disagree,” “strongly disagree,” and “no opinion.”

Data Preparation

Each of the 15 causes of cancer assessed were characterized as either a “controllable” or an
“uncontrollable” cause. A panel of six raters was convened, each with post-baccalaureate
training in oncology nursing or clinical psychology. Each rater independently categorized
each cause as “controllable” or “uncontrollable.” Complete agreement among raters was
achieved for 12 causes. For the remaining three causes (sun exposure, pesticides/food
additives, stress) agreement was evident for 5 of 6 raters. Based on these ratings, nine causes
were characterized as controllable (smoking, high fat diet, sun exposure, not eating fiber, not
eating fruits/vegetables, stress, drinking alcohol, having many sexual partners, not getting
exercise), and six causes were characterized as uncontrollable (pesticides/food additives,
being hit in the breast, family history of cancer, race/ethnicity, pollution, radon). A
Controllable Cause composite index was created by counting how many of the nine
controllable causes a person indicated having some positive belief of increasing chances of
getting cancer (responses of “a lot” or “a little”) and then dividing by the total number of
these nine controllable causes responded to (as not all persons responded to each of the nine
items). A similar procedure was used to calculate an Uncontrollable Cause index using the
six potential causes characterized as uncontrollable. Scores on both the Controllable Cause
and Uncontrollable Cause indices ranged from 0 to 1 and represented the proportion of
individual items comprising the Controllable and Uncontrollable Cause indices a respondent
felt increased cancer risk.

A series of hierarchical logistic regression analyses was used to examine the relationship
between beliefs about cancer causation and personal and family history of cancer.
Dependent variables were the 15 items assessing beliefs about potential causes of cancer.
For each item, responses were dichotomized to compare respondents who indicated having
some positive belief that a particular cause increased a person’s chances of getting cancer
(responses of “a lot” or “a little”) versus negative (not at all) or no opinion responses.
Independent variables entered in the logistic regression analyses at step one included
personal cancer history (yes vs. no) and family history of cancer (yes vs. no). An interaction
term representing the combination of personal and family history of cancer was entered at
step two in the analysis. The interaction term was retained in the final model only if it
accounted for a significant increment in variance beyond that accounted for by the two main
effects (i.e., personal and family history of cancer). A similar set of hierarchical logistic
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regression analyses were performed to examine the relationship between personal and
family history of cancer and agreement with the three statements of general belief about
cancer causation and prevention. For each statement, responses were dichotomized to
compare respondents who indicated some level of agreement with the statement (agreeing
either “strongly” or “somewhat”) to those who reported a negative belief (disagreed
“strongly” or “somewhat) or no opinion. Age, gender, and education were included as
covariates in all logistic regression analyses.

6369 individuals responded to the HINTS survey. Of these, 763 respondents indicated they
had been diagnosed with cancer, with 140 reporting being diagnosed with skin cancer (hon-
melanoma). The 140 respondents with a history of skin cancer were compared to the
remaining 623 respondents with any other cancer diagnosis with regard to our primary
dependent variables (beliefs regarding specific potential causes of cancer, general beliefs
regarding cancer causation and prevention, Controllable and Uncontrollable Cause
composite indices. Significant differences (p < .05) between cancer survivors with and
without skin cancer were present for 3 of these 20 variables. Due to the relatively small
number of differences between these two groups, individuals with a history of skin cancer
were included in the larger group of individuals considered to have a personal history of
cancer (n = 763).

Most respondents with a personal history of cancer had received a single cancer diagnosis (n
=703; 92.1%) while a minority had been diagnosed on two or more occasions (n = 60;
7.9%). A variety of diagnoses were present, with the most common initial diagnoses being
gynecologic (20.2%), skin (18.3%), and breast cancers (14.7%). Additional cancers included
genitourinary cancers (11.5%), melanoma (7.9%), and gastrointestinal (7.5%) hematologic
(3.1%), head and neck (3.1%), thyroid (2.1%), lung (1.7%), musculoskeletal (0.4%) and
other cancers (4.6%). Time since initial cancer diagnosis varied with most cancer survivors
being > 11 years post-diagnosis (40.0%), followed by 6 to 10 years post-diagnosis (21.5%),
1 to 5 years post-diagnosis (22.4%), and < 1 year post-diagnosis (15.1%). Time since cancer
diagnosis was unavailable for 8 survivors (1%).

The final study sample consisted of 6369 respondents (763 with a personal history of
cancer). Mean age was 47.7 years (SD = 17.4, range 18-95), and the majority of respondents
were female (60.4%) and currently married or in a stable relationship (54.2%). The majority
of respondents were white, non-Hispanic/Latino (67.6%) with other groups represented as
follows: Black/African American, (11.9%), white, Hispanic/Latino (5.3%), American
Indian/Alaskan native (3.1%), Asian (2.1%), Native Hawaiian/Pacific Islander (0.5%).
Information on race/ethnicity was not available for 9.5% of respondents. Educational
attainment was: < high school (11.7%), high school or equivalent (28.7%), some college or
technical school (25.7%), college graduate or more (30.3%). Information on educational
level was not available for 3.6% of respondents. Annual household income was: < $25,000
(26.8%), $25000 — $49,999 (27.4%), $50000 — $74999 (15.0%), > $75000 (19.1%).
Information on income was not available for 11.7% of respondents. A family history of
cancer was acknowledged by 62.3% of respondents.

Results of the logistic regression analyses examining the relationship between personal and
family history of cancer and beliefs about cancer causation are shown in Table 1. Using a
significant model X2 as criterion (i.e., p for model < .05), the combination of personal and
family history of cancer was significantly associated with beliefs about cancer causation for
8 of the 15 items. Of the 8 items with a significant overall model X2, a significant interaction
between family and personal history of cancer was obtained for one item: having many
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sexual partners (OR = 0.53; p <.05). Thus, the combination of both a personal and family
history of cancer reduced the likelihood a respondent believed having many sexual partners
increased cancer risk by about 40-50%, relative to those not possessing both a personal and
family history of cancer (i.e., those possessing a history of neither or only one).

The remaining 7 items with a significant overall model X2 yielded significant main effects
for either a personal or family history of cancer, or both. A significant main effect for
personal history of cancer was present for only one potential cause: drinking a lot of
alcoholic beverages (OR = 0.77; p < .05). A personal history of cancer was related to an
approximate 20% lesser likelihood of indicating drinking a lot of alcoholic beverages
increased cancer risk (relative to a respondent without a personal history of cancer). In
contrast, a significant main effect for family history was present for seven of the eight
potential cancer causes: smoking (OR = 1.43; P <.05), eating a high fat diet (OR = 1.20; p
<.05), stress (OR = 1.19; p < .05), drinking a lot of alcoholic beverages (OR = 1.19, p <.05),
not getting much exercise (OR = 1.25, p < .05), pesticides/food additives (OR =1.29, p <.
01, and family history of cancer (OR = 1.92; p <.001). On average, a family history of
cancer was linked to a 20% to 40% greater likelihood of indicating a specific factor was
associated with increased cancer risk (relative to a respondent without a family history of
cancer). The lone exception was “having a family history of cancer.” For this cause, a family
history of cancer was associated with about a 90% greater likelihood of believing this factor
increased cancer risk.

Results of the logistic regression analyses examining the relationship between personal and
family history of cancer and agreement with the three statements of general belief about
cancer causation and prevention are shown in Table 2. A significant overall model X2 was
obtained for two items. A significant interaction between personal and family history of
cancer was found for the item, “Everything causes cancer” (OR = 0.64; p <.05). Here,
possessing both a personal and family history of cancer was associated with an approximate
35% lesser likelihood of agreeing with this statement, relative to respondents without both a
personal and family history of cancer. Additionally, a family history of cancer was
associated with agreement with the statement, “There are so many different
recommendations about preventing cancer, it’s hard to know which ones to follow” (OR =
1.16; p <.05). Here, a family history of cancer was associated with an approximate 15%
greater likelihood of agreement, relative to a respondent without a family history of cancer.

Finally, a pair of 2 x 2 analyses of variance (ANOVA) were performed to examine the
relationship between personal and family history of cancer and the Controllable and
Uncontrollable Cause indices. The two factors used in the ANOVA’s were personal cancer
history (yes or no) and family history of cancer (yes or no). Age, gender, and education were
included as covariates in the analyses. No significant main or interaction effects were
obtained for the Uncontrollable Cause index. However, for the Controllable Cause index, a
significant interaction effect was obtained (F(1, 6113) = 4.82; p <.05). This interaction is
shown in Figure 1. For respondents with a personal history of cancer (i.e., cancer survivors),
whether they also possessed a family history of cancer did not affect the tendency to believe
controllable factors increased cancer risk. In contrast, for respondents without a personal
history of cancer, a family history of cancer markedly affected the tendency to believe
controllable factors increased cancer risk. Specifically, individuals with no family or
personal history of cancer were least likely to believe controllable factors increased cancer
risk. Individuals with a family history of cancer (but no personal history of cancer) were
most likely to believe controllable factors increased cancer risk. Figure 1 suggests
respondents with both a personal and family history of cancer also evidenced a low tendency
to endorse controllable factors as cancer causes.
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Discussion

Our results suggest personal and family history of cancer are associated with different
beliefs about cancer causation. Thus, our results are consistent with the belief that illness
representations, specifically the causal belief component, are influenced by both personal
and vicarious experience [1-3]. Of personal and family history of cancer, our results suggest
a family history of cancer is more strongly linked to cancer causal beliefs. In fact, a personal
history of cancer was only weakly linked to causal beliefs about cancer. The latter is
consistent with our hypothesis, based upon prior research demonstrating those with a
personal history of cancer evidence significantly weaker cancer causal beliefs than those
without a personal history of cancer [11, 26-27]. Other than beliefs that cancer is due to
chance or God’s will, prior research has shown beliefs that specific factors cause cancer are
associated with increased distress in cancer survivors [13]. Thus, for those with a personal
history of cancer (i.e., cancer survivors), espousing weaker beliefs about cancer causation,
particularly, downplaying of the influence of personal choice and behavior in cancer
causation, may serve a self-protective function. However, as cancer survivors are at greater
risk than the general population for developing second malignancies [29-32], the practice of
appropriate cancer risk reduction behaviors is still important for cancer survivors [33]. Thus,
as performance of appropriate cancer risk reduction behaviors are at least partially
determined by causal beliefs, determination of why cancer survivors possess generally
weaker causal beliefs about cancer than the general public should be a significant research
goal.

A family history of cancer was linked to stronger causal beliefs about cancer. Specifically, a
family history tended to increase the likelihood of agreeing a specific factor caused cancer.
Furthermore, those with a family history of cancer were particularly likely to acknowledge
the potential impact of various “controllable” causes of cancer, particularly when no
personal history of cancer was present. The tendency for those with a family history of
cancer to possess stronger beliefs about potential causes of cancer, especially controllable
causes, is noteworthy in two respects. First, as a family history of cancer is objectively
associated with increased risk for some cancers [34], these individuals should be a particular
focus of clinical and public health recommendations regarding risk reduction behaviors. Our
results suggest these recommendations are likely to fall on fertile ground, as they are
consistent with already strong beliefs among those with a family history regarding
potentially controllable causes of cancer. Second, while distancing oneself from personal
responsibility for cancer genesis may be anxiety-reducing and protective for cancer
survivors, aligning oneself with controllable factors may serve a similar anxiety-reducing
function for those possessing a family history. Relative to those without a family history,
those with a family history of cancer were almost twice as likely to endorse family history as
a cancer cause (Table 1). The belief one can make behavioral changes now to prevent cancer
in the future may enable those with a family history to reduce any anxiety associated with
the strong belief that their family history places them at risk for cancer. This interpretation
appears consistent with the notion of attribution theory that individuals want to maintain
belief that they have effective control over their lives, which may cause them to attribute
cancer to controllable factors that they themselves can avoid to prevent cancer.

While the use of a large, national, population-based sample was a strength of this study,
some limitations should be acknowledged. First, both cancer survivors and those with a
family history of cancer were grouped together regardless of cancer type or length of time
since cancer diagnosis/treatment. Important differences may exist in illness representations
based on cancer type or other factors [13]. Second, a couple of commonly reported
perceived causes of cancer, chance and/or God’s will, were not examined in the present
study. Third, other factors which might influence causal beliefs about cancer, such as
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cultural information which can affect the social construction of cancer, were not examined.
As such cultural information has been linked to distorted or inaccurate beliefs about cancer
[35], the link between cultural information and social constructions of cancer and causal
beliefs about cancer merits investigation. Finally, the present study examined the empirical
link between personal and family history of cancer and cancer causal beliefs. Future
research should be designed to elucidate why personal and family history of cancer are
differentially linked to beliefs about cancer causation.

In sum, our results have both conceptual and clinical significance. Conceptually, they
demonstrate the influence of personal and vicarious experience in the development of the
causal component of cancer illness representations. Clinically, they suggest potential
differences between those with a personal and family history of cancer in receptivity to
messages and interventions designed to increase appropriate cancer risk reduction behavior.
Since causal attributions can influence health behaviors [3, 36-37], the lack of strong causal
beliefs about cancer among cancer survivors may reduce the likelihood they will
spontaneously engage in appropriate cancer risk reduction behaviors [38]. On the other
hand, survivors’ lack of existing strong causal beliefs about cancer may enhance the
likelihood of success for intervention efforts to enhance risk-reducing behaviors. After all, it
is likely easier to instill appropriate causal beliefs about cancer when no previous beliefs
exist than it is when inappropriate beliefs already exist. On the other hand, those with a
family history of cancer appear more likely to embrace the notion that controllable factors
can cause cancer. This suggests a greater likelihood of accepting behavior change messages
or interventions to reduce cancer risk among those with a family history. However, those
with a family history of cancer were more likely to also believe “there are too many
recommendations” about reducing cancer risk. So while those with a family history of
cancer might hold causal beliefs that make them good targets for clinical and public health
interventions to reduce risk, care must be taken to avoid overwhelming them with risk
reduction recommendations or encouraging their counterproductive belief that “everything
causes cancer.” Those with a family history of cancer might benefit most from highly
focused messages targeting specific cancers and specific risk reduction recommendations
[39].
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