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Abstract

Perceptions of disease risk play an important role in motivating people to adopt healthy behaviors.
However, little is known about psychosocial factors that influence women’s perceived risk for
developing disease. The present study investigated the extent to which individual traits, social
influences, objective risk factors, and demographic characteristics were associated with women’s
risk perceptions for cardiovascular disease, breast cancer, and lung cancer. Using structural
equation modeling, we examined hypothesized associations among 452 younger (ages 18-25
years) and 167 middle-aged (ages 40-64 years) women. A greater number and variety of factors
were associated with middle-aged women’s risk perceptions compared to younger women. For
both groups, some objective risk factors were associated with risk perceptions; yet, associations
also existed between multiple psychosocial variables (optimism, health locus of control, social
exposure to disease, perceived stigma) and risk perceptions. Results suggested that women may
base their risk estimates on factors beyond those considered important by healthcare providers.
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Introduction

Chronic disease susceptibility is characterized by largely modifiable risk factors such as
exercise, obesity, and smoking (American Cancer Society, 2013; Go et al., 2013). Thus,
understanding variables that influence people’s likelihood of adopting healthy behaviors is
crucial. Theory (Janz & Becker, 1984; Rogers, 1975; Weinstein, 1988; Weinstein & Klein,
1995) and empirical evidence (Dillard et al., 2010; Katapodi et al., 2004; Mosca et al., 2006)
have demonstrated that perceptions of risk play a key role in motivating people to adopt
healthy behaviors. Although classic work has described that people’s understanding of the
characteristics of (e.g., controllability) and affective responses (e.g., dread, worry) to a
particular health threat are instrumental in shaping perceptions of risk (Slovic, 1987; Slovic
et al., 2005), much remains to be learned about the diverse psychosocial factors that may
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influence people’s perceived risk of disease (Eibner et al., 2006; Gerend, Aiken, West et al.,
2004). Clarifying such mechanistic relationships may reveal opportunities for targeted health
messages and interventions aimed at improving the adoption of healthy behaviors. Although
many health behavior theoretical models have yet to incorporate psychosocial factors that
contribute to people’s understanding of their susceptibility to disease (Aiken et al., 2011,
Gerend, Aiken, West et al., 2004), individual traits and social influences may be associated
with perceptions of disease risk. Furthermore, the presence of objective risk factors is
presumably also related to people’s perceived disease risk. Exemplars of each of these likely
correlates of disease risk perceptions are the focus of the present study and are discussed in
the following sections.

Individual traits (optimism, health locus of control)

Stable across time and situations, individual traits influence how people understand and
interact with the world. One such trait is dispositional optimism, a generalized expectancy
for positive rather than negative outcomes (Scheier & Carver, 1985). Optimism is associated
with positive psychological and physical outcomes, including reduced likelihood of re-
hospitalization after surgery, lower risk of adverse birth outcomes, lower levels of emotional
distress, and use of adaptive coping strategies (e.g., Carver et al., 1993; Hamilton & Lobel,
2008; Lobel et al., 2000; Scheier et al., 1999). In addition, people who are more optimistic
perceive that they are at lower risk for a variety of disease-related outcomes (Eibner et al.,
2006; Gerend, Aiken, & West, 2004; Norman & Brain, 2007).

Health locus of control, a generalized expectancy about whether people can control their
health status, also influences people’s beliefs and responses to disease-related issues
(Wallston et al., 1978). Health locus of control is conceptualized as having three separate
dimensions; an internally-oriented dimension characterized by the belief that one has the
ability to influence one’s health, and two externally-oriented dimensions characterized by
the belief that either powerful others or chance forces, respectively, control one’s well-being.
People who believe that they can control their health may also believe that they are less
susceptible to disease. A few studies have supported this prediction, demonstrating that
internal health locus of control was associated with lower perceptions of risk for breast
cancer and heart disease (Gerend, Aiken, & West, 2004; Rowe et al., 2005), whereas
external locus of control was associated with greater perceptions of risk for these diseases
(Gerend, Aiken, & West, 2004).

Social influences (social exposure to disease, perceptions of stigma by others)

The social environment is likely to inform people’s understanding of their disease risk. For
example, other people could indirectly influence perceptions of risk by providing
information about disease symptoms, risk factors, and treatments. Additionally, if people in
one’s social network become ill, they may serve as easily-accessible reminders of a disease’s
prevalence. Such direct social exposure to disease may increase feelings of vulnerability,
possibly through the availability heuristic, a decision-making strategy in which people
estimate the probability of an event based on the number of examples they can easily recall
(Tversky & Kahneman, 1973, 1974). Greater social exposure to a disease may therefore
result in heightened perceptions of risk. Evidence has been mixed regarding this possibility:
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People’s awareness of myocardial infarction in their social network was unrelated to risk
perceptions in one study (Meischke et al., 2000), yet, having friends afflicted with breast
cancer, colon cancer, heart disease, or diabetes has also been positively associated with
women’s disease risk perceptions (Montgomery et al., 2003).

How others respond to those afflicted with disease may further influence people’s
perceptions of risk. In some cases, a specific disease is considered shameful or
embarrassing, and people typically hold negative views of those afflicted with the
stigmatized condition. Weinstein (1987) proposed that people might be motivated to believe
they are less susceptible to diseases that they perceive as being highly stigmatized.
Perceiving themselves at decreased risk for such diseases may help protect people from
emotional distress. Diseases believed to be highly controllable due to behavioral risk factors,
such as sexually-transmitted infections or lung cancer, tend to be most stigmatized (Barth et
al., 2002; Kahn et al., 2007; Weiner et al., 1988).

Objective risk factors (family history, age, body mass index, health behaviors)

Obijective risk factors directly affect an individual’s susceptibility to disease. Some risk
factors, such as family history or age, are beyond personal control. Others, such as obesity or
engaging in unhealthy behaviors, are relatively controllable. People seem to be particularly
aware of the risk conferred by family history, as awareness of a family history of breast
cancer, heart disease, colorectal cancer, diabetes, and osteoporosis has been consistently and
positively associated with higher perceptions of personal disease risk (DiLorenzo et al.,
2006; Erblich et al., 2000; Gerend, Aiken, West et al., 2004; Katapodi et al., 2004; McQueen
et al., 2008; Montgomery et al., 2003; Vassy & Meigs, 2011; Vernon et al., 1993). Although
risk for chronic disease reliably increases with age, findings regarding age and perceived risk
have been inconsistent; studies have found that older participants perceive greater risks for
disease than do younger participants (Meischke et al., 2000; Renner et al., 2000), whereas
others have found the opposite association between age and perceptions of disease risk
(Gerend, Aiken, West et al., 2004; Harwell et al., 2005; Vernon et al., 1993). Some limited
evidence has suggested that people consider their standing on controllable risk factors when
estimating their disease risk. For instance, people categorized as overweight based on their
body mass index (BMI) had higher perceptions of heart disease risk than did people of
normal weight (Renner et al., 2000). Similarly, women smokers were more likely to rate
their risk for lung cancer and heart disease as above average, compared to former smokers or
women who had never smoked cigarettes (Moran et al., 2003). A lack of physical activity
has also been associated with increased perceived colorectal cancer risk among middle-aged
men and women (Robb et al., 2004).

Study Overview

In summary, some evidence has suggested that various psychosocial factors are associated
with personal disease risk perceptions. However, the relative influence of these different
factors on individuals’ perceived risk is unknown. How these factors may operate in the
context of various diseases or for those of varying ages (and consequently, chronic disease
risk) is also unclear. Thus, the present study used cross-sectional survey data from two
different age groups of women to examine associations of psychosocial factors with
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perceptions of chronic disease risk. Specifically, we investigated perceptions of risk for
cardiovascular disease (CVD; the leading cause of death in women; Go et al., 2013), breast
cancer (the most prevalent form of cancer among women apart from skin cancer; American
Cancer Society, 2013), and lung cancer (the leading cause of women’s cancer deaths;
American Cancer Society, 2013) in a sample of younger (ages 18-25 years) and middle-aged
(ages 40-64 years) women.

Here we conceptualize perceptions of disease risk as multiply-indicated latent variables
comprised of commonly used risk perception measures (see Hamilton & Lobel, 2012). Our
past research demonstrated that such measures are reliable indicators of women’s disease-
specific risk perceptions, and that women’s disease-specific risk perceptions are partially
explained by underlying, generalized beliefs about disease risk (conceptualized as an
underlying, higher-order latent factor). Thus, for the present study, we used structural
equation modeling (SEM), a powerful multivariate analysis technique that allows for the
inclusion of latent variables, to test a hypothesized model of how individual traits (optimism,
health locus of control), social influences (social exposure to disease, perceptions of stigma),
and objective risk factors (family history, age, BMI, health behaviors) may be
simultaneously associated with women’s perceptions of risk for CVD, breast cancer, and
lung cancer. We hypothesized that lower optimism, internal health locus of control,
perceptions of stigma, and preventive health behaviors, and greater external (chance,
powerful others) health locus of control, social exposure to disease, family history, BMI,
alcohol and cigarette use, and age would be associated with greater perceptions of overall
disease risk (Figure 1). We also explored associations of sociodemographic characteristics,
including income and education, with women’s risk perceptions.

Methods

Participants

The Institutional Review Board at our university approved this cross-sectional study with a
waiver of documentation of consent. Participants indicated their informed consent by
completing the study questionnaire. We reported study procedures in detail elsewhere
(Hamilton & Lobel, 2012). Briefly, we recruited younger women between the ages of 18-25
years (17=458) from an undergraduate pool comprised predominantly of students enrolled in
an Introductory Psychology course, but also included students from some other courses.
Unfortunately, we cannot provide a reliable estimate of the numbers of female students
enrolled because the department did not maintain records of the total number of female
students eligible to participate in the pool.

Middle-aged women (i.e., women age 40 years or older) were identified by students enrolled
in upper-division undergraduate Psychology courses. To our knowledge, younger and
middle-aged participants were unrelated. We mailed each woman a packet with a consent
letter, questionnaire, and a pre-addressed, stamped envelope in which to return the
completed questionnaire. We mailed a total of 360 packets to the identified middle-aged
women; 205 of these questionnaires were returned (57% response rate). We did not specify a
maximum age while recruiting participants in this subsample, yet most respondents (94%)
were ages 40-64 years. The age distribution of this subsample, and the fact that women
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younger than age 65 years have different morbidity and mortality patterns compared to those
older than age 65 years (e.g., Horiuchi et al., 2003), led us to restrict all analyses to women
in the 40-64 year age range. We collected the study data from March 2006 through
December 2008.

Questionnaires included both novel and frequently-used measures of perceived risk (items
grouped by disease and presented in the order of CVD, breast cancer, and lung cancer),
individual traits, social influences, objective risk factors, and sociodemographic
characteristics.!

Perceptions of Disease Risk

The questionnaire measured four dimensions of perceived disease risk. Perceptions of
disease risk for the self. Each participant estimated her “chance of developing [CVD/breast
cancer/lung cancer]” during her lifetime on a 5-point scale ranging from 0 (no chance) to 4
(very high chance). Items similar in phrasing and response-scale format have been used in a
number of studies, including the routinely-administered National Cancer Institute’s Health
Information National Trends Survey (Nelson et al., 2004). Participants indicated whether
they had been previously diagnosed with the disease. Perceptions of disease risk for the
average woman. Each participant estimated “the average woman’s chance of developing
[specific disease] during her lifetime” on a scale ranging from 0 (no chance) to 4 (very high
chance). Perceived prevalence rate of disease. Participants estimated how many women out
of 100 would “develop [specific disease] during their lifetime.” Perceived mortality rate of
disease. Participants estimated how many women out of 100 would “die from [specific
disease] during their lifetime.” For each disease, items assessing these four dimensions of
perceived risk demonstrated acceptable reliability (reliability rho ranging from 0.62-0.82;
Hamilton & Lobel, 2012).

Individual Traits

Optimism—The 8-item Life Orientation Test is a widely-used measure of dispositional
optimism (Scheier & Carver, 1985; sample item: “In uncertain times, | usually expect the
best”). Respondents rated items on a scale ranging from 1 (strongly disagree) to 5 (strongly
agree); higher summary scores indicate greater optimism. The internal consistency of this
scale was high; Cronbach’s a=0.83 among younger women and a=0.84 among middle-aged
women.

Health locus of control—The widely-adopted 18-item Multidimensional Health Locus
of Control (MHLC) Scale — Form B (Wallston et al., 1978) assesses general expectancies
about whether people have control over their health. The MHLC has three subscales:
Internal (sample item: “If | become sick, | have the power to make myself well again”),
Chance (“When | become ill, it’s a matter of fate”), and Powerful Others (“Other people
play a big part in whether | stay healthy or become sick”). Respondents rated items from 1

IThe questionnaire also included several additional measures (i.e., preferences for medical treatments, beliefs about disease etiology,
traditional gender roles, coping) that were not germane to this study.
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(strongly disagree) to 6 (strongly agree). Subscale summary scores range from 6 to 36. The
MHLC subscales have good internal consistency (a=0.65-0.75; Wallston, 2004); although
their performance was somewhat low in the present study (younger women: Internal a=0.61,
Chance a=0.62, Powerful Others a=0.53; middle-aged women: Internal a=0.57, Chance
a=0.63, Powerful Others a=0.53), we examined the subscales separately to provide a
thorough test of the hypothesized associations.

Social Influences

Social exposure to disease—Participants listed “all of the women you personally know
who have developed [specific disease].” Participants identified each woman in general terms
(e.g., initials, relationship such as mother) to maintain anonymity. The total number of
women listed for each disease represented the extent of social exposure to the disease.

Perceptions of stigma by others—Three investigator-designed items assessed the
extent to which participants perceived that “people have negative views or attitudes toward
women with [specific disease]” on a scale ranging from 0 (people have no negative views) to
3 (people have many negative views).

Objective Risk Factors

Family history of disease—~Participants indicated whether they had a family history of
CVD, breast cancer, and lung cancer (3 items; yes/no format).

Body mass index (BMI)—Participants reported their height and weight; responses were
converted to inches and pounds, respectively, and then to kilograms and meters, respectively,
and used to calculate BMI as kg/m? (National Heart, Lung, and Blood Institute, 2009).

Health behaviors—The questionnaire included six items from a measure of health
behaviors validated in pregnant women (Lobel et al., 2008). Items assessed how frequently
in the past month participants drank alcohol, smoked cigarettes, exercised for at least 15
minutes, used vitamins, monitored their calorie intake, and consumed a balanced diet.
Responses were made on a scale ranging from 0 (never) to 4 (very often). Such self-reported
levels of health behaviors have yielded results comparable to data obtained from objective
physiological measures (Del Boca & Darkes, 2003; Satia-Abouta et al., 2003; Timperio et
al., 2003).

Data Analysis

We examined all data for missing values and violations of statistical normality and
conducted separate SEM analyses for younger and middle-aged women using AMOS 18.0
(Arbuckle, 2009). As reported previously (Hamilton & Lobel, 2012), the measures of
perceived risk were a good fit for a higher-order model in which a latent factor representing
generalized core beliefs about risk contributed to each latent variable representing
perceptions of risk for CVD, breast cancer, and lung cancer. This higher-order model was
the outcome in all analyses.
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All tested models met assumptions necessary for SEM (Kline, 2011). Among younger
women, the data violated the assumption of statistical normality. Therefore, bootstrapping
(500 bootstrapped samples generated per model) with maximum likelihood estimation was
used (Byrne, 2001; Yung & Bentler, 1994). Goodness of fit indices were examined to
evaluate the fit of all models, with good model fit defined as a nonsignificant ;(2 statistic
(because this test overestimates model fit with large samples, other fit indices were also
considered), CFI value greater than 0.90, and RMSEA value less than 0.10 with a 90%
confidence interval (CI) with the lower limit including 0 and the upper limit below 0.10
(Byrne, 2001). We adopted a model-generating approach (Joreskog, 1993) for evaluation of
the hypothesized model (Figure 1). The model-generating approach allows for the
development of a model that is consistent with theory, parsimonious, and corresponds well
with the sample data (Joreskog, 1993; Kline, 2011). This approach involved first
determining the fit of the hypothesized model to the data for each subsample. If the fit was
poor, we proceeded in an exploratory manner to modify and re-estimate the model fit. First,
we removed all psychosocial variables with nonsignificant paths to the latent core beliefs
about risk variable. Next, we systematically added back into the model each of these
nonsignificant psychosocial variables, one at a time, beginning with the variable with the
lowest p value for the hypothesized path to core beliefs about risk. As each variable was
added back into the model, we examined path coefficients, standardized residuals, and
modification indices to determine whether conceptually appropriate changes (e.qg.,
correlation of residuals, addition of a direct path from the psychosocial variable to a latent
disease-specific risk perception variable or its indicator) would improve model fit. This
systematic model-generating approach resulted in a final model for each subsample.

After removal of 10 participants reporting a disease diagnosis, 13 for whom data were
missing, and 4 found to be extreme multivariate outliers as indicated by large, significant
Mahalanobis @-squared values (Kline, 2011), the analytic subsamples consisted of 452
younger and 167 middle-aged women. The subsample of younger women was racially/
ethnically diverse, and the most frequently endorsed income category (36.7%) was “$70,000
or more” (Table 1). The subsample of middle-aged women was diverse in terms of
educational attainment, although the majority was White (86.2%) and reported annual
household incomes greater than $70,000 (67.7%). The subsamples differed in their
psychosocial characteristics (Table 2), with middle-aged women reporting greater optimism,
social exposure to disease, family history of CVD and breast cancer, BMI, frequency of
eating a balanced diet, monitoring calories, and using vitamins, as well as lower perceptions
of stigma for lung cancer (all ps <0.05).

BMI and social exposure to CVD, breast cancer, and lung cancer among younger women,
and BMI and social exposure to CVD and lung cancer among middle-aged women were
non-normally distributed; thus, we conducted appropriate data transformations (e.g., square
root and log transformations). Items assessing exercise, vitamin use, monitoring calories,
and diet were indicators of a latent variable labeled obesity prevention behaviors, this
measurement model exhibited good fit to the data in younger (12(2):3.66, p=0.16;
CFI1=0.99; RMSEA=0.04, 90% CI=0.00-0.11) and middle-aged (y%(2)=0.87, p=0.65;
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CFI1=1.00; RMSEA=0.00, 90% CI1=0.00-0.12) women. We treated the remaining health
behavior items assessing alcohol use and cigarette use (recoded into a dichotomous variable
reflecting “never” versus “ever” smoking due to response frequencies) as observed correlates
of risk perceptions.

Correlates of Perceptions of Disease Risk among Younger Women

We examined the hypothesized model (Figure 1) in the subsample of younger women
excluding age and education due to the limited range of these variables. We used
bootstrapping with maximum likelihood estimation to account for the multivariate non-
normality of the data for this subsample. The hypothesized model was a poor fit to the data
(¥4(472)=1355.17, p<0.001; CFI=0.80; RMSEA=0.06, 90% CI1=0.06-0.07). Perceptions of
stigma for breast cancer was the only significant correlate of core beliefs about risk in this
initial test of the model. The model-generating approach resulted in a good-fitting model
(¥4(149)=371.34, p<0.001; CF1=0.94; RMSEA=0.06, 90% CI=0.05-0.07; see Figure 2).

In this final model, no variables were associated with core beliefs about risk. Social
influences were weakly associated with specific disease risk perceptions (standardized
coefficients ranging from 0.12-0.16). Social exposure to CVD was positively associated with
women’s global perceptions of CVD risk, and was uniquely associated with perceptions of
personal risk for CVD. Women who believed that others stigmatized those afflicted with
CVD, breast cancer, and lung cancer had greater perceptions of risk for each disease. Several
objective risk factors were, in general, more strongly related to risk perceptions
(standardized coefficients ranging from 0.10-0.42). Women with a family history of CVD,
breast cancer, and lung cancer had greater perceptions of global and personal risk for each
disease than did women without a family history. Ever smoking was associated with
increased perceptions of personal risk for CVD and lung cancer.

Correlates of Perceptions of Disease Risk among Middle-Aged Women

We incorporated measures of age and education into the hypothesized model for middle-
aged women (Figure 1). The hypothesized model was a poor fit to the data
(;(2(540):1001.76, p<0.001; CFI=0.71; RMSEA=0.07, 90% CI=0.07-0.08). Social exposure
to breast cancer and education were significantly associated with core beliefs about risk. By
using these variables as a starting point for the model-generating approach, we achieved a
model that was a good fit to the data in the normally-distributed subsample of 167 middle-
aged women (y4(175)=269.79, p<0.001; CFI=0.93; RMSEA=0.06, 90% CI1=0.04-0.07;
Figure 3).

Social exposure to breast cancer (standardized coefficient= —0.25) and education
(standardized coefficient= —0.19) were inversely associated with core beliefs about risk.
Thus, women with more social exposure to breast cancer and more education perceived
lower risks for chronic diseases, compared to those with less social exposure and education.
Women’s individual traits and social influences were also moderately associated with
perceptions of specific disease risks (standardized coefficients ranging from —0.25-0.22).
Women with greater beliefs in the ability to control their health perceived greater CVD risk.
Women who were more optimistic perceived lower CVD risk and lower personal lung
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cancer risk. Women with greater social exposure to CVD perceived greater CVD risk.
Several objective risk factors were strongly positively associated with specific disease risk
perceptions (standardized coefficients ranging from 0.26-0.41). Women with a family
history of CVD and breast cancer perceived greater personal risk for each disease than did
women without a family history. Women with a greater BMI perceived greater personal
CVD risk than did women with a lower BMI. Finally, ever smoking cigarettes was
associated with increased perceptions of personal lung cancer risk and perceptions of lung
cancer risk for the average woman.

Discussion

This study identified notable differences between younger and middle-aged women in the
number, types, and strength of associations between psychosocial factors and their
perceptions of chronic disease risk. Among younger women, none of the hypothesized
variables was associated with the underlying factor representing core beliefs about risk.
However, social influence factors were associated with younger women’s disease risk
perceptions. Consistent with the availability heuristic (Tversky & Kahneman, 1973, 1974),
those who knew more women afflicted with CVD perceived greater risks for CVD than did
women with less social exposure. We also hypothesized that women would be motivated to
believe they were less susceptible to diseases that they perceived as highly stigmatized.
However, younger women’s perceptions of stigma were positively associated with their
perceptions of disease risk. Perhaps such beliefs about stigma were simply indicative of a
greater awareness of chronic disease, such that younger women who perceived greater
stigma were more attuned to the threat of a disease.

A few objective risk factors were also associated with younger women’s perceptions of
disease risk. Younger women with a positive family history perceived greater personal risk
for the three diseases, and to a lesser extent, perceived greater global perceptions of disease
risk, than did women without a family history. Such findings are consistent with the well-
established relationship between family history and elevated disease risk perceptions (e.g.,
Katapodi et al., 2004). Furthermore, cigarette smoking was strongly associated with younger
women’s perceptions of personal risk for lung cancer, and to a lesser extent, with
perceptions of personal risk for CVD. Adverse health effects of cigarette smoking are often
topics in public health messages aimed at this age group (e.g., Apollonio & Malone, 2009),
and this finding suggests that younger women had some awareness of the consequences of
this behavior.

Among middle-aged women, individual traits, including optimism, education, and health
locus of control, contributed to their risk perceptions. Middle-aged women who were more
optimistic perceived lower global risk for CVD, and lower personal risk for lung cancer.
Similarly, higher levels of education were associated with lower core beliefs about risk.
Education may confer greater confidence and knowledge about how to cope with health
threats, leading to lower perceptions of overall risk. Education has also been associated with
the adoption of protective health behaviors (Gorin & Heck, 2005; Huisman et al., 2005),
which in turn lowers risk for chronic disease. Contrary to expectations, middle-aged women
with greater beliefs in their own ability to control their health perceived greater risk for
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CVD. The reason for this finding is unknown; perhaps this finding reflects women’s
understanding of the role of largely controllable behavioral risk factors, such as diet,
exercise, and smoking, in the development of CVD. It seems likely that this explanation
would also result in a similar association of this trait with perceptions of risk for lung cancer
— yet no such association was observed.

Social exposure to disease was inconsistently associated with middle-aged women’s risk
beliefs. Greater social exposure to CVD was associated with greater perceived disease risk;
yet, greater social exposure to breast cancer was inversely associated with core beliefs about
risk. Breast cancer treatments and survival rates have improved (American Cancer Society,
2013), and perhaps observing positive cancer-related outcomes in close others contributed to
a reduction in women’s general beliefs about disease vulnerability. Alternatively, greater
social exposure to a disease may lead to feelings of vulnerability that are countered by
defensive cognitive representations of risk (e.g., cognitive dissonance theory; Festinger &
Carlsmith, 1959). Indeed, across the diseases under investigation, middle-aged women
reported the greatest social exposure to breast cancer. These possibilities warrant future
investigation. Associations between objective risk factors and middle-aged women’s risk
beliefs were more consistent with our predictions. Family history, BMI, and cigarette
smoking were fairly strongly positively associated with middle-aged women’s disease risk
perceptions.

A greater number and variety of factors were associated with middle-aged women’s
perceptions of risk compared to younger women in this study. Furthermore, associations
between psychosocial factors and perceptions of risk were, on average, stronger among
middle-aged women than among younger women. Although both groups’ risk beliefs were
related to social influences and some objective risk factors, only middle-aged women’s risk
perceptions were associated with their underlying individual traits. Such traits, particularly
optimism, may help middle-aged women manage their heightened risk for chronic diseases
of aging and any associated distress. To cope with this threat, middle-aged women may think
about their disease risk differently than younger women. For instance, by optimistically
evaluating their future outcomes, middle-aged women may protect themselves from
uncomfortable feelings due to their age-related risk. Similarly, such optimistic beliefs may
help justify their adoption of controllable but unhealthy risk behaviors. It is notable that
greater optimism was associated with lower perceptions of personal risk for lung cancer.
Whether such optimistic beliefs may interact with risky behaviors such as cigarette smoking
is unknown (such possibilities could not be explored here given the small number of middle-
aged smokers, 7=31). Furthermore, it is unclear whether this process is effortful and
motivated as opposed to nonconscious and automatic.

Findings regarding objective risk factors are notable. Among both younger and middle-aged
women, family history and smoking were associated with greater perceptions of risk.
Interestingly , in both groups, a family history of breast cancer was the strongest correlate of
women’s risk beliefs. All chronic diseases have a genetic component; yet awareness may be
particularly high for breast cancer given recent advances with hereditary breast cancer
syndromes and direct-to-consumer marketing emphasizing the contribution of family history
to cancer and other conditions (e.g., Gray & Olopade, 2003; Hamilton et al., 2009). Another
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objective risk factor, BMI, was only associated with perceptions of CVD risk among middle-
aged women. This is troubling given the adverse health effects of early-life obesity (Reilly &
Kelly, 2011; Saydah et al., 2013). Well-established obesity prevention behaviors were also
unrelated to women’s perceptions of risk in spite of frequent public health messages about
their benefits. Although a few objective risk factors are relevant to women’s risk beliefs,
multiple psychosocial variables including optimism, health locus of control, social exposure
to disease, and perceptions of stigma by others are also powerfully associated with women’s
perceptions of disease risk. It appears that, to some extent, women base their risk estimates
on factors beyond those considered important by healthcare providers.

Study Limitations

This was a correlational cross-sectional study; thus reverse causality or bidirectionality was
possible in the analyzed relationships. Although it is unlikely that many of the observed
relationships, such as the associations of optimism, social exposure to disease, and family
history with risk perceptions, would operate in the opposite direction, the cross-sectional
nature of this study likely limited our ability to detect the dynamic associations known to
exist between risk perceptions and health behaviors (e.g., Brewer et al., 2004). We assessed
most study variables with validated, frequently used instruments; nonetheless, the measure
of health locus of control demonstrated modest reliability in this study, and findings related
to this measure should be interpreted cautiously. We also designed novel items based on a
review of relevant literature, and the reliability and validity of such items are unknown.
Furthermore, the non-random sampling approach used to identify younger and middle-aged
participants may have introduced selection bias into the observed estimates so that the
results may not be generalizable. Although the subsample of younger women was racially/
ethnically and socioeconomically diverse, the subsample of middle-aged women was less
diverse, and both subsamples reported median incomes above the U.S. median household
income (Bishaw & Semega, 2008). These factors, as well as the possibility of social
desirability and participation bias, may also limit the generalizability of these findings.
Similarly, it is noteworthy that a theory- and data-driven model-generating approach
produced the final SEM models (Joreskog, 1993). Thus, efforts should be made to replicate
these results to determine their robustness. Finally, it is not clear whether these findings
would also be valid for men. Conducting a similar study in men using diseases that affect
both sexes (e.g., CVD), and sex-specific diseases (e.g., prostate cancer), would clarify
whether women and men differ in the factors associated with their risk beliefs.

Future Directions and Conclusions

These results demonstrated that younger and middle-aged women in our sample differed in
the factors associated with their disease risk perceptions; yet, why these differences emerged
is unknown. Middle-aged women’s more varied and complex conceptualization of disease
risk may result from increased understanding and experience. As people advance from
young adulthood through later life, they may acquire and integrate knowledge about diseases
of aging through formal (e.g., education) and social (e.g., family) sources, and may have a
greater understanding of behavioral contributors to disease risk. Younger women, who have
had fewer of these informative experiences, may therefore have a less sophisticated
understanding of disease risk. Alternatively, middle-aged and younger women may vary in
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their awareness of disease risk due to differences in their exposure to public health
campaigns or media coverage of disease-affected public figures. Middle-aged women in this
study may have a more complex set of factors associated with their understanding of health
threats simply because they have lived through different public health events than younger
women. Longitudinal studies examining changes in women’s risk perceptions could inform
our understanding of such age-related differences.

Future longitudinal investigations should also assess the mechanistic relationships between
psychosocial factors, risk perceptions, and health behaviors with both broad and disease-
specific benefits. Such studies would clarify the theorized association between disease risk
perceptions and precautionary behavior. If heightened risk perceptions are reliably
associated with behavioral intentions and subsequent behavioral change as some have
demonstrated (e.g., Dillard et al., 2010; Katapodi et al., 2004), it may be possible to design
and test interventions involving psychosocial correlates of perceived risk. For example,
interventions could encourage women to actively think about disease-affected women in
their social networks or their family history as a means of reducing feelings of
invulnerability, and possibly increasing motivation for adopting healthy behaviors. However,
such interventions should carefully monitor participants’ distress, and ethical challenges
may be associated with increasing risk perceptions.

Researchers and clinicians need to understand that psychosocial factors can shape women’s
risk beliefs, and these associations may differ based on women’s ages and experiences. In
this study, although some objective risk factors emerged as correlates of women’s risk
perceptions, their individual traits and social influences were also relevant. Individual and
social factors are rarely considered in formal health communication efforts about disease
risk; yet, such factors may be novel targets for increasing awareness of disease risk and
ultimately motivating behavior change.
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Hypothesized structural equation model of psychosocial correlates of women’s risk
perceptions for chronic disease. Signs above the paths indicate the hypothesized direction of
the associations between psychosocial variables and the criterion variable of core beliefs

about risk (note that no hypotheses were proposed for associations between the

sociodemographic variables of income and education with risk). For simplicity, signs for the
direction of the relationships between indicator variables and latent variables have been

omitted, as have all error terms. Variable names have been abbreviated
(MHLC=Multidimensional Health Locus of Control; CVD=cardiovascular disease;
BRCA=breast cancer; BMI=body mass index; LUCA=lung cancer)

Women Health. Author manuscript; available in PMC 2016 August 19.

CvVD
Riskfor
Self

CVD Risk
Average
Woman

CvD
Prevalence

CVD
Mortality

BRCA
Risk for
Self

BRCA Risk
Average
Woman

BRCA
Prevalence

BRCA
Mortality

LUCA
Risk for
Self

LUCA Risk
Average
Woman

LUCA
Prevalence

BRCA
Mortality




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Hamilton and Lobel Page 17

7 CVD
et 1 2** Riskfor
Exposure Self
i g
CVD Risk
Average
Woman
Perceptions
of Riskfor
55%+* ardiovascular CvD
) Disease Prevalence
50 cvo
Stigma Mortality
cVD 320 64
*
A3 10 BRCA
425+ Stigma 29 Risk for
E BRCA Self
.35 BRCA Risk
Stigma ) Average
LUCA Perceptions Woman
of Riskfor
Breast
Family Cancer BRCA
History Prevalence
CvD
- BRCA
Family Mortality
History
BRCA
Family gl LUCA
History ——
LUCA
y4
367 : LUCA Risk
Cigarette F'en:t_apllons Average
Use of E;I;for Wormian
Cancer
LUCA
Prevalence
BRCA
Mortality
Figure 2.

Final structural equation model of psychosocial correlates of younger women’s risk
perceptions for chronic disease. The model was a good fit to the data in the sample of 452
younger women (y4(149)=371.34, p<0.001; CFI=0.94; RMSEA=0.06, 90% CI=0.05-0.07).
For simplicity, all error terms have been omitted and variable names have been abbreviated
(CVvD=cardiovascular disease; BRCA=breast cancer; LUCA=lung cancer). All values are
standardized path coefficients. *= p< 0.05; **= p< 0.01; ***= p<0.001.
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Table 1
Participant Sociodemographic Characteristics

Younger Middle-aged
Variable (Mean * SD or %) women (n =452) women (n = 167)
Age, years 19.27 £1.62; 51.37 £ 5.46;
range: 18-25 range: 40-64

Annual household income

Less than $10,000 3.5% 0%

$10,000 to $30,000 15.3% 3.6%

$30,000 to $50,000 21.5% 13.1%

$50,000 to $70,000 23.0% 15.6%

$70,000 or more 36.7% 67.7%
Race or ethnicity

African-American or Black 12.2% 2.4%

Asian or Pacific Islander 31.9% 4.2%

Latina or Hispanic 10.0% 5.4%

Multiethnic 4.6% 1.8%

Native American 0.2% 0%

White or European American 41.2% 86.2%
Highest level of education completed

Some high school or less 0.4% 1.8%

Completed high school 24.1% 21.0%

Some college/Associate’s degree/Trade school ~ 71.0% 38.9%

Completed college/Bachelor’s degree 4.2% 15.0%

Some graduate school 0% 3.6%

Master’s degree 0% 19.2%

Ph.D. or M.D. 0.2% 0.6%
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Table 2
Participant Psychosocial Characteristics

Younger Middle-aged

) women women a
Variable (M £ SD or %) (n = 452) (n=167) p
Optimism (range: 8-40) 26.88+542 2929+518 <0.001
Internal health locus of control (range: 6-36) 25.65+3.93 2544+423 057
Chancel health locus of control (range: 6-36) 17.17+439 16.66+4.94 0.21
Powerful others health locus of control (range: 6-36) 19.23+3.87 1890+4.29 0.39
Social exposure to CVD (number of women) 0.52+0.97 1.19+1.42 <0.001
Social exposure to breast cancer (number of women)  0.72 + 0.97 231+1.75 <0.001
Social exposure to lung cancer (number of women) 0.21+0.54 0.53+0.78 <0.001
Perceptions of stigma for CVD (range: 0-3) 1.01+0.77 1.12+0.85 0.14
Perceptions of stigma for breast cancer (range: 0-3) 0.74+0.82 0.81+0.80 0.29
Perceptions of stigma for lung cancer (range: 0-3) 1.49 + 0.86 1.31+0.92 0.02
Family history of CVD (yes) 28.5% 51.5% <0'001b
Family history of breast cancer (yes) 18.8% 28.1% 0.02b
Family history of lung cancer (yes) 16.8% 16.2% 0_9417
Body mass index 2251+4.07 2692+6.32 <0.001
Exercise (range: 0-4) 224+123 238+1.40 0.25
Balanced diet (range: 0-4) 243+£099 292+085 <0.001
Monitor calories (range: 0-4) 1.42+1.32 1.87+1.25 <0.001
Vitamin use (range: 0-4) 130+130 235+151 <0.001
Alcohol use (range: 0-4) 152+1.19 148+1.14 0.72
Cigarette use (yes) 24.6% 18.6% 0.14

Note. CVD=cardiovascular disease.
a
t-tests were used to compute p values unless noted.

b . -
Pearson chi-square significance test used to compute p value.
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