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Abstract This paper is a summation of selected history and
literature on risk perception as it pertains to genetic
counseling and testing, with a focus on hereditary breast
and ovarian cancer, the area which has seen the greatest
focus of research. Risk perception is a complex and
incompletely understood concept which seeks to capture
the myriad meanings that an individual attaches to the
experience of being at increased risk. It is now evident that
“risk”, as perceived by the patient, is different from the
objective, quantifiable risk estimate often provided to them
during genetic counseling. What is also clear is that the
complicated set of factors influencing risk perception are
not yet well understood, nor are the mechanisms the lead
from perceived risk to behavioral change in the patient. In
situations where specific behavioral changes such as
increased cancer screening are an inherent goal of the
genetic risk assessment and counseling process, gaining a
better understanding of the specific factors motivating
change will be essential.

Keywords Risk perception . Risk construction .

Hereditary breast cancer . Genetic counseling

Introduction

Since the identification in the mid 1990s of the BRCA 1 and
2 genes, which are responsible for the Hereditary Breast
and Ovarian Cancer syndrome, numerous genetic counseling

clinics have been developed to assess, counsel, test and
offer management guidelines to women with a possible
hereditary predisposition to these cancers. Risk assessment
is a major component of the services offered by these
clinics: by assessing aspects of the family history, such as
number of affected relatives, ages of diagnosis, and types of
cancer, as well as pathological features of the cancers
themselves, estimates can be made as to the probability that
the cancers in the family are caused by mutations in one of
the BRCA genes (Berliner and Fay 2007). Numeric risk is
usually the focus in these assessments, with a number of
tabular and computer models being available which can
quantitate the chance of having a mutation (Antoniou et al.
2008). Women with approximately a 10% chance or greater
of having a mutation are usually offered genetic testing.

Since women who inherit BRCA mutations have a 50–
85% lifetime risk of developing breast cancer and a 20–
40% risk of developing ovarian cancer (Levy-Lahad and
Friedman 2007), aggressive management guidelines have
been developed (National Comprehensive Cancer Centers,
2008). For breast cancer risk these include annual mammo-
grams and breast MRI beginning at age 25, and consider-
ation of preventive methods such as chemopreventive drugs
(e.g., tamoxifen) and prophylactic mastectomy. Given that
there are no effective screening methods for ovarian cancer
(which is thus usually diagnosed at an untreatable stage),
management recommendations call strongly for removal of
the ovaries between ages 35 and 40 in order to prevent the
disease. A growing body of data supports the effectiveness
of breast MRI combined with mammography (Granader et
al. 2008) and preventive measures such as prophylactic
surgery (Bermejo-Perez et al. 2007).

An underlying assumption of hereditary cancer risk
assessment and testing programs is that women at “high
enough” objective risk for cancer will tend to comply with
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recommendations for increased screening. Yet the relation-
ship between objective risk and risk as it is perceived by
patients is complex and not completely understood. And
even less is often understood by practitioners in clinical
practice about how women interpret their risk, and how this
risk perception affects screening behaviors and compliance
with screening recommendations. Nonetheless there is
some data, reviewed below, to suggest that perceived risk
may influence a number of psychosocial factors for those
at-risk for genetic diseases, and may also affect choices to
access genetic testing and preventive care; inaccurate risk
perceptions may also lead to inappropriate choices regarding
potentially risky preventive surgeries such as mastectomy and
oophorectomy (see Sivell et al. 2008, Heshka et al. 2008).
The importance of perceived risk has been highlighted by its
critical placement in a number of theoretical constructs
addressing health behaviors, such as the Health Belief Model
(Rosenstock 1966).

This paper summarizes a selected set of articles on risk
perception in the context of women at increased risk for
breast and ovarian cancer, and what is known about
determinants of screening behavior.

Methodology

The published literature was surveyed using searches of
electronic databases including Medline, the ISI Citation
Databases covering psychology and the social sciences,
EBSCOhost social work abstracts, and PsycINFO (1967 —
present). Search keywords included combinations of heredity/
hereditary, family history, genetics, counseling, breast
cancer, BRCA1/2, risk perception, perceived risk, model
(s), screening and behavior. Additional articles were found
through searches of references cited in the articles identified
through the database searches. Articles were included if they
specifically and significantly addressed the topic of risk
perception in the context of hereditary risk (particularly as
related to the risk for breast cancer) and built upon other
findings in the literature. Articles covering primary research,
literature reviews and conceptual modeling were included.
This paper was not designed to be an exhaustive analysis of
the literature but rather a focused summary of key concepts
in the area of interest.

Historical Overview of the Concept of “Risk”
in a Genetic Counseling Context

Just prior to the identification of the BRCA genes, Palmer
and Sainfort (1993) reviewed the history of the conceptu-
alization and operationalization of “risk” in the context of
genetic counseling. They noted that prior to 1979 genetic

risk was usually defined and operationalized simply as the
objective probability of that risk. During this era the focus
for genetic risk assessment was on the possibility that a
child (or another child) that a couple might have would be
affected with a genetic disease — i.e., the chance that a
genetic event would occur/recur. Genetic counseling was
seen, in part, as the provision of that occurrence/recurrence
risk probability, and the risk probability was felt to be the
primary component of the person or couple’s decision-
making process. “The cornerstone of this characterization
was the belief that the magnitude of the recurrence risk had
an inherent meaning of high, medium, or low, which was
invariant across observers and diseases” (Palmer and
Sainfort 1993, p. 276). The general assumption was that
genetic counseling promoted rational decision-making by
counselees regarding their reproductive choices — choices
which were based on the quantitative risk level. Couples
with a high numerical risk were generally expected to avoid
having further children, while those with low numerical
risks were not. During this period Leonard et al. (1972) did
find evidence that the “burden” of the disease was a
separate variable impacting decision-making. For the most
part, however, this was addressed by controlling for
“burden” in research studies by only studying a single (or
similar) disease at a time. Even with burden controlled for,
studies from this period failed to show a clear relationship
between risk level and reproductive choices. This eventu-
ally led to a re-evaluation and refocusing of the practice of
genetic counseling to emphasize its role in helping couples
make the best decision for their situation, rather than a
“correct”, rational decision.

Beginning with a seminal series of papers in 1979 by
Lippman-Hand and Fraser (1979a, b, c, d) the practice of
genetic counseling (and the published literature) began to
incorporate the counselee’s perspective as the field began to
emphasize the psychosocial aspects of genetic risk. The
focus of research increasingly came to be on how
counselees arrived at their reproductive decisions.
Lippman-Hand and Fraser noted that counselees often
converted risk figures into subjective categories of high,
medium and low. They also suggested that counselees often
used heuristics to simplify the complicated probability
information they were given and thus interpreted their risks
in binary form — either it will happen or it won’t. They
could then mentally construct the worst-case scenario of the
risk event occurring, and gauge the acceptability of this to
themselves. This and subsequent work led to a better
understanding that the same quantitative risk could be
interpreted in different ways by different subjects, which in
turn led to efforts to understand the determinants of risk
interpretation. After 1979 “risk perception”— the patient’s
subjective interpretation of risk — increasingly became the
focus of research in the field of genetic counseling. This
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work has focused on achieving a better understanding of
the relationship between objective risk and perceived risk,
and of how people process risk information, how they
arrive at a personal risk perception, and how this perception
influences subsequent decisions and health behaviors. It
should also be noted that since the 1980s the identification
of the genes for an ever increasing number of adult onset
conditions has expanded the focus of genetic counseling
from reproductive decision-making regarding risks for birth
defects to a host of medical management decisions that can
impact the chance of developing adult onset diseases. These
include the hereditary cancer syndromes such as the
Hereditary Breast/Ovarian Cancer syndrome, the focus of
this paper.

How is Hereditary Cancer Risk Perception
Constructed?

Understanding the meanings people attribute to
genetic predisposition to cancer requires an analysis
of the ways in which genetic risk information affects
people individually, within their families and com-
munities and in their social lives. (d’Agincourt-
Canning, 2005, p. 55).

There is now ample evidence that for members of high-
risk families genetic risk is not a simple, objective,
numerical value but rather it is an evolving, subjective,
experienced reality. In a qualitative study of women with
family histories of breast cancer Chalmers and Thomson
(1996) and Chalmers, Thomson and Degner (1996) found
evidence that living with risk was an ongoing experience
which led over time to a subjective development of one’s
sense of risk. They identified three phases that women go
through in forming a personalized view of their risk for
breast cancer: 1) living the breast cancer experience through
the affected relative’s experience; 2) developing a risk
perception; and 3) putting risk in its place:

In the first phase…, the woman vicariously lived the
cancer illness through her relative’s experience. …
Resolution allowed the woman to personally separate
from her relative’s experience and begin to shape an
articulation of her own vulnerability to breast cancer...
[In] the second phase… the woman attempted to
articulate her personal vulnerability to breast cancer
by assessing the significance of her biology (i.e., age,
family history, etc.) and by appraising her own
threatening experiences with breast lumps or other
bodily abnormalities... In the third and final phase…,
the perception of cancer risk was integrated into the

woman’s sense of self. Cancer risk was acknowledged
and managed mentally and practically by exerting
control through cognitive processes (such as mentally
rehearsing her possible future breast cancer experi-
ence) and self-care practices (e.g., BSE). Putting risk
in its place was not a permanent state, nor was it
experienced by all women. Women with unresolved
issues from the earlier phases… experienced difficulty
putting risk in its place. Adapting to the threat of
breast cancer was a complex process of constructing,
and coping with, a personal sense of vulnerability to
breast cancer (Chalmers et al. 1996, p. 206).

In this context, numerous investigators have explored
risk perception in genetic contexts in general, and in the
context of hereditary breast and ovarian cancer risk
specifically. As noted by Sivell et al. (2008) in their
systematic review of the literature on perceived genetic risk,
however, the definition and operationalization of “per-
ceived risk” has varied across studies, as did the ways in
which it was measured. In the vast majority (35 of 38) of
the studies they reviewed, the nature and accuracy of
perceived risk was assessed in quantitative terms, usually
by comparing the patient’s numerical estimate of their risk
to the objective risk estimate calculated by the genetic
counselor or physician. Risk perception was assessed at
varying time points in different studies, and in some cases it
was assessed only once, making it difficult to draw causal
inferences.

Bottorff et al. (1998) noted that while “risk” is
operationalized in medicine as the statistical measure of
the chance of an event occurring, in reality it is not a
unidimensional concept and the general public attaches
many meanings to the term. A qualitative study by Parsons
and Atkinson (1992), for example, found that women in
families with Duchene Muscular Dystrophy tended to
reduce numerical risk information into ordinal or categor-
ical terms (“high”/“low”, “bad”/“not so bad”, etc.), with
risks below 5% seen as low, and risks above 20% seen as
high. They noted that women tended to transform their risk
information in the direction of greater certainty, turning the
probabilistic risk figures they were given into definitive
categories by conceptualizing themselves, for example, as
“being a carrier” or “not being a carrier”, or “being able to
have boys” or “not being able to have boys”. For those
women who did state a numerical risk their recall of it was
frequently inaccurate. Similarly, Lippman-Hand and Fraser
(1979a), as noted above, found risk information to be
transformed into dichotomous terms (either “it will happen”
or “it won’t happen”). As noted by Parsons and Atkinson,
“It is not often that the interpretation of levels of
measurement, and the translation of one level into another,
is a problematic issue for the social actors who are the
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subject matter of the research. In the case of genetic risk,
however, it is especially pertinent” (Parsons and Atkinson
1992, p. 453). The interpretation of one’s risk level as
“high’ or “low” thus lies within the subject themselves, but
in the process of transforming numeric to subjective risk,
information is lost, and the perceived risk may not
necessarily correspond with the objective risk. Sivell et al.
(2008), for example, found that in most studies they
reviewed the majority of the participants overestimated
their risk of developing cancer.

Bottorff et al. (1998) reviewed the literature addressing
factors which can influence a person’s perception of risk,
including cognitive and social biases. Cognitive biases
which affect risk perception may include the person’s prior
assumptions about their risk status, their general emotional
outlook (e.g., pessimistic vs. optimistic), and their sense of
“locus of control” (e.g., whether they feel that they may be
able to modify their lifestyle to overcome genetic risk or
whether they view genetic risk as a destiny that they cannot
alter). This has been framed as: “risks that are viewed as
controllable or voluntary are viewed as more acceptable
and less risky than involuntary, uncontrollable exposures.
The public is more willing to tolerate far greater risks or
hazards when their own choice is involved, as in smoking
cigarettes or climbing mountains” (Jacobs 2000, p. 3).
Social biases which may also affect risk perception include
one’s family history (having seen loved ones struggle and
perhaps die with cancer), causal schemas of one’s own and
one’s family’s vulnerability (feeling doomed by one’s
family legacy), and one’s understanding of the level of risk
in the general population. As noted by Jacobs (2000):

Risk is a social and cultural construct. The selection
of risks deemed to be hazardous to a population is a
social process. These risks may have no relation to
real danger, but they are culturally identified as
important. Cultural systems create collective notions
of risk and play an important role in evaluating which
risks are worth taking (gamble), who should take
them, who is accountable for them, and whether a
specific danger is possible to control. (p. 13)

The experience of living with a family history of cancer
has been shown in a number of qualitative studies to have a
highly significant impact on one’s perception of risk. Kenen
et al. (2003) studied 21 women from families with breast
and/or ovarian cancer who presented for evaluation at
hereditary cancer clinics. Their findings indicated that
women filtered and integrated the risk information they
were given in the clinic with their prior beliefs and feelings
about their risks. These beliefs and feelings were derived
from their experiences with their family history and the
individuals in it who had had cancer, which served as
reference points for their integrated risk perception. Both

the number of relatives affected with cancer and the nature
of the women’s experiences with their relative’s cancer
impacted on their perception of their own risk. McAllister
(2003) discussed how “lay models of inheritance” are
commonplace in society and often provide schemas to
explain the transmission of physical and behavioral traits
within families (e.g., “she takes after…”). Working with
individuals at 25 to 50% risk for another hereditary cancer
syndrome (Hereditary Nonpolyposis Colon Cancer), she
found that one-third of these family members, going
beyond these socially constructed lay models of inheri-
tance, drew on their own life experiences to form a
“personal theory of inheritance”. These personal theories
were used by women to explain their own beliefs that they
either did or did not carry the family’s gene mutation. She
noted that “their personal experience was what made certain
aspects of the family history more salient to them in
constructing an explanation of the family history that was
meaningful to them” (McAllister 2003, p. 185). The
personal theories of inheritance that the women developed
included beliefs that the syndrome was co-inherited with
either some other physical characteristic, a specific gender,
birth order, a shared blood group, etc. These personal
beliefs played a significant role in women’s risk perceptions
despite the fact that they at times contradicted established
biological patterns of inheritance. The power of the family
history experience in shaping risk perceptions was further
demonstrated by Geller et al. (1997) through their focus
groups with women concerning testing for hereditary breast
and ovarian cancer. They too noted that women’s personal
experiences with cancer in their family significantly
impacted their perception of their risk. Importantly, they
noted that some women were unwilling to accept the
objective risk estimate given them if it was not consistent
with their experience of their personal and/or family history
of cancer.

d’Agincourt-Canning (2005) reviewed the literature
suggesting that women with family histories of cancer have
high levels of anxiety and distress, persistent and intrusive
thoughts about developing breast cancer, and an increased
sense of vulnerability to the disease, and that family history
shapes women’s attitudes and motivations toward genetic
testing. She then used qualitative research methods to study
the experiences of 45 subjects at risk for hereditary breast
and ovarian cancer. She sought to explore how family
history and subjective experiences create “experiential
knowledge” which impacts women’s perceptions of their
cancer risk. Experiential knowledge is thus defined as “not
just an abstract product based on rationality and objective
determination of truth, but is a process that emerges and is
shaped by the identity, circumstances, experiences and
interests of the knower” (d’Agincourt-Canning 2005,
p. 57). Building on prior work in the field, she used the
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division of experiential knowledge into two types. Empa-
thetic knowledge is derived from close association with
others going through an experience — in this case from
experiencing a relative having cancer, which might range in
intensity from direct caregiving for a loved one who dies to
having only heard family stories about the affected person’s
experience. Embodied knowledge is derived from actually
going through the experience yourself — in this case being
diagnosed with cancer and going through the experience of
treatment. For a disease like breast cancer, the empathetic
knowledge gained by caring for a sister or mother fighting
breast cancer can be just as powerful as the embodied
knowledge gained from fighting cancer yourself. d’Agin-
court-Canning found that both types of experiential
knowledge were important, with both family history and
personal cancer experiences impacting on a woman’s risk
perception. In these families with potentially hereditary
cancer, many women equated a cancer diagnosis with
death, but this was often based more on their family’s
experience with cancer than on the existing medical
statistics regarding breast cancer survival. On the other
hand, other women might develop a more optimistic
outlook on breast cancer based on having seen multiple
family members survive their diagnosis. As with Geller et
al. (1997), d’Agincourt-Canning’s work indicated that
knowledge derived from experience often took precedence
over the objective clinical estimates of cancer risk provided
through genetic counseling, suggesting that counseling
approaches which are grounded in the patient’s own
experience of the disease may lead to more effective
communication of genetic risk.

The Use of Heuristics and Other Factors
in the Processing of Genetic Risk Information

Genetic risk estimates are complex and are based on
probabilistic information which most people have little
experience processing. A number of studies indicate that
women have difficulty understanding the probabilistic risk
information they are given in genetic counseling (see for
example Lippman-Hand and Fraser, 1979a and 1979b;
Kenen et al. 2003). A number of authors have used the
concept of heuristics to explain the actual processes that
individuals go through in constructing their own risk
perceptions under these complicated circumstances (Wertz
et al. 1986; Rees et al. 2001; Palmer and Sainfort 1993;
Shiloh 1994; Kenen et al. 2003; Gerund et al. 2004; Peters
et al. 2006). As defined by Peters et al. (2006), heuristics
are mental shortcuts or “rules of thumb” that people
consciously or unconsciously use to help themselves
simplify and expedite decision-making processes when
faced with complex and ambiguous or uncertain information.

“People are limited by time, their cognitive and computa-
tional abilities… and their environment... [B]ecause people
often do not know what they value or prefer, they tend to
construct judgments ‘on the spot’…” (Peters et al. 2006,
p. 46). Research on decision-making suggests that people
tend to process information using two distinct modes:
deliberative (which is analytical, reason-based, and slower)
and experiential (which is automatic, based on associations,
and faster). It is the experiential mode of thinking that relies
on heuristics to simplify and highlight important information.
While the deliberative mode may seem to be more accurate,
“research suggests that intuitive processes…may have greater
influence when deliberative capacity is diminished because of
cognitive constraints…” such as are faced when dealing with
complicated genetic risk information (Peters et al. 2006,
p. 46).

Peters et al. (2006), Kenen et al. (2003), Rees et al.
(2001) and others have all reviewed the heuristics com-
monly used in the context of genetic risk. The Affect
heuristic addresses the feeling of “goodness” or “badness”
associated with an experience, and the strength of that
feeling. The mind relies on these associated feelings to
assign importance and simplify complex decisions and
judgments. Because cancer is a dreaded disease the strong
affective reaction to it (especially by those who have
experienced cancer themselves or in their family) may thus
overshadow a relatively low objective cancer risk; i.e., the
low affect associated with the statistical information given
in genetic counseling is unable to override the high affect
associated with the woman’s risk perception based on her
lived experience. “Genetic risk counseling has been shown
to improve significantly the accuracy of risk perception, but
up to… two-thirds of US women continue to report
exaggerated risks of cancer” (Hopwood 2000, p. 388).
The affect heuristic also implies that how risk is framed and
communicated may impact risk perception. As shown by
Slovic et al. (1982), for example, a person is much more
likely to be concerned with being told that their risk is 30%
higher than an average person, than by being told that their
risk is 1.3 per 10,000 compared to 1 per 10,000 in the
general population. Watson et al. (1998) found that in
genetic counseling for breast cancer risk, risk figures given
as an odds ratio were recalled better than risk figures given
in other forms.

With the second heuristic, Representativeness, people
assess their risk for something based on their perception of
their similarity (or difference) to their stereotype of the type
of person who they think typically has that experience. In
the case of breast cancer, Gerund et al. (2004) found that
women’s perceived risk to get breast cancer was gauged in
part (along with their perceived prevalence of the disease)
by their sense of how similar they were to the “typical”
woman who gets breast cancer. It is important to note that
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this heuristic could apply to perceptions of who usually gets
breast cancer in the general population as well as to who
they think usually gets breast cancer within their family.

The Availability heuristic refers to the fact that a person’s
estimate of the probability of an event is related to the ease
with which they can recall or picture from memory an
occurrence of that event. Playing into this is the vividness
or intensity of the event, which makes it easier to be
recalled. Women with a close family history of breast
cancer are thus more likely to perceive themselves to be at
increased risk (often well above their objective risk) than
women without a close affected relative (McCaul et al.
1998). It also explains why people are often more
concerned about their chance of developing a particular
disease after the extensive media coverage that often
follows when a well known celebrity has been diagnosed
with that disease.

The final heuristic, termed Anchoring and Adjustment,
refers to the tendency for decision-makers to be affected by
available (but not necessarily relevant) numbers that they
consciously or subconsciously have associated with the
event in question. Their risk perception is adjusted relative
to the “anchor” of that associated statistic or risk. In the
context of genetic risk, for example, this could mean that an
overly high prior risk perception based on one’s family
history experience affects the woman’s perception of a
much lower objective risk estimate given during genetic
counseling, to the extent that the objective risk estimate is
heard but not accepted. Ekwo et al. (1985) and Watson et
al. (1998), for example, both found little or no relationship
between the accuracy of the objective risk recalled by a
person and their subjective perception of their risk.

In addition to the use of heuristics, a number of other
factors have been suggested to impact the construction of
risk perception. Schwartz et al. (1995) found that among
first degree relatives of patients with ovarian cancer, a
higher monitoring attentional style (the tendency to scan the
environment for information relevant to a perceived threat)
was associated with both higher perceived risk and higher
levels of psychological distress and intrusive thoughts.
These results were felt to parallel the findings from research
in other settings and were consistent with expectations from
the Monitoring Process Model. Rees, Fry and Cull (2001)
discussed how two other phenomenon may also impact risk
perceptions. Misunderstandings about genetics are com-
mon, with many women expressing a sense that they are
more likely to get breast cancer because they are “just like”
a relative who also developed it, whether that be physical
resemblance, similar personality traits, closeness to the age
that their relative was diagnosed, birth order, or otherwise.
The nature of peoples’ beliefs and perceptions about the
illness itself can also impact risk perception. These “illness
representations”, according to Leventhal’s Common Sense

Model of self-regulation of health and illness (Leventhal et
al. 1980), mediate our reactions to perceived health threats.
Such illness representations are developed from a range of
influences, including personal experiences, media, family,
friends, and culture. Five dimensions of illness representa-
tion have been identified, including the nature of the threat,
its cause, its timeline (duration and progression), its
consequences, and its controllability. For genetic risks,
family history experiences can play a major role in the
development of all five of these dimensions of illness
representations. Sivell et al. (2008) found that, although
most studies on cancer risk perception were not grounded
in a theoretical framework, there was greater evidence
supporting the Common Sense Model in the published
literature than for any other model. Decruyenaere et al.
(2000) and Marteau and Weinman (2006) have both used
the model in theoretical discussions of how genetic risk
information might be expected to motivate behavior
changes aimed at reducing risk.

Why is Risk Perception Important?

Far from being an isolated, objective variable in the genetic
decision-making process, perceived risk has been shown to
impact a range of psychosocial factors for those at-risk for
genetic diseases, and may also impact whether individuals
access genetic testing and health/preventive services and
comply with screening recommendations. There is also
evidence that inaccurate risk perceptions may lead to
inappropriate health management choices, such as decisions
to pursue potentially risky preventive surgeries (mastecto-
my and oophorectomy) despite a low objective risk. The
importance of perceived risk has been highlighted by its
critical placement in a number of theoretical constructs
addressing health behaviors, many of which assume that
individuals make decisions regarding health-related behav-
iors based on rational analyses of risks and benefits. One of
the best known of these is the Health Belief Model (HBM),
initially proposed by Rosenstock (1966) and further
modified over time. The HBM proposes that one’s
likelihood of adopting a health behavior aimed at prevent-
ing an illness or threat is related to four variables: 1) the
perceived susceptibility to that threat; 2) the perceived
severity/burden of that threat; 3) the perceived benefits of
adopting the preventive behavior; and 4) the perceived
costs of adopting the behavior. If the perceived susceptibil-
ity (risk) and severity of the illness are high, while the
perceived benefits of adopting the behavior are seen to be
greater than the perceived costs, the behavior is more likely
to be adopted. Once these factors are in place, however, the
actual behavior is felt to be triggered by cues to action,
which could be anything from personal symptoms or a
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relative being diagnosed to health messages received
through providers or the media.

The relationship between perceived risk (susceptibility)
and cancer-related distress or anxiety has also been explored
by a number of investigators. Cancer-related distress, worry or
anxiety can be seen as part of the perceived severity of being
at-risk for the disease, while its reduction can be seen as part
of the perceived benefit of undertaking a risk-reducing
behavioral change. van Dooren et al. (2004), in studying
women at increased risk for breast cancer, distinguished
between cognitive risk (the numerical risk that subjects
would quote) and affective risk (how they felt about their
risk). They found that affective risk had a greater impact on
distress than cognitive risk, and that women with a higher
affective risk perception had higher general and cancer-
specific distress. Similarly, Lloyd et al. (1996) and Watson et
al. (1998) both found that cancer worry was more strongly
associated with perceived risk than objective risk. Katapodi
et al. (2004), in a meta-analysis of the literature, found that in
all seven studies in which it was addressed, higher perceived
risk was associated with a higher negative emotional
response (worry, anxiety, concern) to breast cancer. More
recently, however, Price et al. (2007) found that although
perceived risk acted independently of other factors in
determining cancer worry, it was not the primary determinant
and in fact was only one of many factors (including family
experiences with breast cancer) that together influenced
cancer worry. In fact, level of general anxiety (which in turn
was correlated with perceived risk and other factors) was the
single strongest predictor of cancer worry in their cohort.

The relationships between cancer worry, perceived risk,
and screening compliance are complicated. Sivell et al.
(2008) reviewed twelve studies that addressed the effect of
perceived risk on use of services (genetic testing, screening
and surveillance, and prophylactic surgery) and concluded
that the existing evidence was weak and sometimes
contradictory. Some studies have suggested that increased
levels of cancer-related distress or worry are actually
associated with decreased levels of screening compliance
(see for example, Kash et al. 1992; Lerman and Schwarz
1993). Heshka et al. (2008) also reviewed the literature on
the impact of genetic testing (primarily for hereditary cancer
syndromes and Alzheimer disease) on perceived risk,
emotional state, and health behaviors. They concluded that
the current evidence suggests that genetic testing did not
change perceived risk and had little or no long term impact
on psychological outcomes or health behaviors. On the other
hand Meiser et al. (2000) found that among high-risk
women the intention to undergo prophylactic mastectomy
was highly associated with higher cancer anxiety and
perceived risk, but not with objective risk. Fang et al.
(2003) found a similar association between higher per-
ceived risk and intention to undergo preventative removal

of the ovaries. Similarly, Metcalfe and Narod (2002) found
that almost all women (except those with BRCA gene
mutations) who chose to undergo prophylactic mastectomy
significantly overestimated their objective risk of developing
breast cancer, both before and after their surgery, suggesting
that the surgical decision was driven by a higher perceived
risk. The meta-analysis by Katapodi et al. (2004) found that
while most studies showed a positive association between
perceived risk and mammographic screening, the association
with breast self-examination was less clear, with two studies
finding a positive association and two a negative one.
Overall they felt that the literature showed inconsistent
findings regarding the relationship between risk perception
and use of screening and preventive services.

While the Health Belief Model has been shown to
predict many health-related behaviors, its effectiveness in
predicting breast cancer screening behaviors in high risk
women has been mixed, as reviewed by Rees et al. (2001).
These authors suggested that this may be because it is the
subjective experience of cancer in the family, rather than
the mere presence of a family history of cancer, that is
correlated with adopting screening behaviors. Marteaux and
Lerman (2001) conducted a review of the literature on
behavioral responses to genetic risk information. They
noted that changing health-related behavior is difficult, and
is rarely accomplished simply by informing people that
they are at increased genetic risk. In some cases it may even
backfire if it leads people to feel that there is nothing that
they can do to alter their genetic destiny. Furthermore,
interventions that are designed to induce behavioral change
are seldom effective. They concluded that people’s motiva-
tion to change behavior could best be increased by both
strengthening their belief that the behavior change would
reduce risk (i.e., increasing the perceived benefit) and
strengthening their belief in their own ability to make that
behavioral change. Similarly, Shiloh and Ilan (2005) investi-
gated interest in genetic testing among women at risk for
hereditary breast cancer and found evidence that perceived
risk is necessary, but not sufficient, to motivate health
behaviors. Their work suggested that health behaviors can be
motivated by convincing the participant that the behaviors
will both reduce risk and reduce the fear the person faces —
i.e., that it will provide both prevention and reassurance.

The Effect of Genetic Counseling on Perceived Risk

While one of the goals of genetic counseling is to impart
accurate risk information to the counselee, the data are
mixed as to how effectively this is achieved. As noted
above, an analysis of the literature by Sivell et al. (2008)
found that most people overestimate their risk to develop
breast cancer. Although they found some evidence in the
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literature that genetic counseling did move patients’ self-
reported risk estimates closer to their true objective risk, the
finding was not consistent. They also found that overall
patients had a poor recall of the objective risk figure given
to them in the counseling session. Butow et al. (2003)
reviewed the literature on risk perception after genetic
counseling for breast cancer risk. They found that although
genetic counseling and testing appeared to produce short
term improvement in the accuracy of risk perception, 22–
50% of women still overestimated their risk immediately
after counseling; longer term follow-up tended to show no
changes in accuracy or maintenance of improvement. They
concluded that genetic counseling was “reasonably suc-
cessful” in educating women about their risk. Watson et al.
(1998) found that women overall had a poor recall of the
objective breast cancer risk they were given during their
genetic counseling sessions, despite being given audiotapes
of their actual sessions. In addition, they found a poor
correlation between the objective risk level a woman
recalled and her own perceived risk of developing breast
cancer, such that accurate recall of the numerical risk didn’t
mean that the woman had an accurate perception of the
magnitude of her risk. The authors felt that while the
assumption of the genetic counselor or physician is that
patients want risk levels given, the actual evidence suggests
that what patients want from the session is quite different.
They surmised that having a precise risk figure is less
important to women than having a general perception of
their risk and a sense that a system is in place to manage
their risk. Interestingly, Bjorvatn et al. (2007), studying
individuals at risk for colon, breast or ovarian cancer, found
that patients and counselors had fairly close agreement after
counseling as to the patient’s numerical risk level. However
they significantly differed on how they verbally rated the
patient’s risk relative to an average person of the same age
and gender. Patients more often underestimated their relative
risk, and did so somewhat more after genetic counseling than
before. Highlighting again the difference between objective
and perceived risk, various patients associated a perceived
numerical risk of a 50% lifetime risk for cancer with all the
verbal risk categories offered, ranging from “unlikely” to “no
doubt” that cancer would occur. “This suggests that a
counselor will not really know what is meant by “high
risk”, even if the patient provides the counselor with a
percentage risk figure” (Bjorvatn et al., 2007, p. 218).

Conclusions

Risk magnitude is only one characteristic of risk
assessment… It is important to incorporate this with

individuals’ understanding of risk information, their
beliefs about risk, perceived risk factors, and emo-
tional aspects related to their risk status… (Sivell et
al. 2008, p. 56).

Risk perception is a complex and incompletely understood
concept which seeks to capture the myriad meanings and
weights that an individual attaches to the experience of being
at increased risk. While genetic counseling can now fairly
easily provide the objective risks estimates for women at risk
for hereditary breast cancer, the patients themselves must use
their own cognitive and emotional resources to determine
what that objective risk means to them — i.e., how they will
perceive that risk. What is increasingly clear is that it is the
woman’s perceptions — of her degree of risk for cancer, and
the implications of developing cancer— that most impact her
psychological reactions and resultant health behaviors.

An accurate perception of risk is felt to be important for
motivating appropriate screening and prevention behaviors
in at-risk women. Metcalfe and Narod (2002) found that
24% of their cohort of women who had undergone
preventive mastectomy were not considered to be at high
objective risk. All of these women had overestimated their
risk for developing cancer. Yet the literature suggests that
accurate risk perceptions are hard to achieve. Individuals
are generally inaccurate in their numerical estimate of their
objective cancer risk, and in any case this estimate, whether
accurate or not, correlates poorly with how they perceive
their risk relative to others in the population. Objective risk
estimates are inconsistently influenced by genetic counsel-
ing, and people often have poor recall of the objective risk
estimates given to them in the counseling session.

The literature also suggests that the perception of risk
may have broad impact on both psychological parameters
(anxiety, worry, distress) and risk management behaviors
(preventive measures such as surgery, health screening, and
lifestyle changes) for those at risk. It is thus the key role of
the counseling component of cancer genetic counseling to
carefully address the process of risk construction with
individual patients, with the goals of both addressing the
resulting psychological needs, and of guiding and influenc-
ing subsequent risk-reducing behaviors. There is some
information in the literature to guide those working with
this patient population, suggesting that we should be
focusing less on numeric risk levels and more on assessing
and understanding how each individual patient is perceiv-
ing and acting on that risk. Simply getting the patient to
state their numeric risk as they understand it is not the
answer, however, since patients have been shown to
attribute widely varying subjective risk levels to the same
degree of numeric risk. A more affective approach will be
to ascertain what that level of risk means to each particular
patient, and how they plan to act upon it.
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While we have come a long way since the days when
risk was seen simply as a static, objective, numerical figure,
clearly much still remains to be determined about the
process of constructing risk perception, and how that can be
influenced when necessary. Areas for future research in this
area should include:

– Identifying better ways to measure or assess perceived
risk consistently and accurately so that findings may be
compared and correlated across studies.

– Identifying ways to assess individual patients to deter-
mine which method to use to present risk information
in a way that they will best understand it.

– Developing a better understanding of the relationships
between perceived risk and resultant patient health
behaviors.

– Identifying better ways to influence perceived risk
when it contradicts objective risk and may lead to
inappropriate medical decisions.

– Determining how best to influence health behaviors
through utilization of the patient’s risk perception.

As noted by Sivell et al. (2008): “Understanding the
ways in which perceived risk acts as a motivator will help
to tailor risk communication and genetic counseling
appropriately, particularly for individuals whose pre-
conceived perceptions of risk may be resistant to the
standard education and counseling approaches undertaken
in clinical genetics” (p. 31).
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