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Abstract
While families at increased risk for familial breast/ovarian cancer continue to overestimate their
cancer risk with increased cancer worries about the future, few studies have examined factors that
affect inherited cancer risk perception and cancer worries in both survivors and unaffected female
relatives. The purpose of this study was to examine variables that may affect cancer worries and
risk perceptions from a family-based perspective in a racially diverse, community-based, random
sample of 146 dyads consisting of adult female breast and/or ovarian cancer survivors and their
unaffected female relatives (N = 292). Results indicated that coping style, self-efficacy, partner’s
income, family role relationship, and cancer risk perception were significant contributors to the
survivors’ and their unaffected relatives’ cancer worries. Significant variables for perception of
cancer risk for both survivors and relatives included income, race, family history of cancer, and
cancer worries. Relatives had a higher perception of cancer risk, whereas survivors had more
cancer worries. Additionally, the level of cancer worries reported by one member of the dyad was
related to the amount of worries reported by the other. The results from this study underscore the
importance of clinicians addressing concerns of both affected and unaffected members of families
at increased risk of cancer to assist them in managing cancer worries and having realistic risk
appraisals to make informed decisions about their own and their family’s health surveillance
options.
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Introduction
When cancer runs in families, there is an ever-present concern and worry regarding the risk
of future cancer for an individual diagnosed with cancer, as well as for other family
members. Currently, there are over 2.3 million breast cancer survivors and 174,000 ovarian
cancer survivors [1], and in 2007, there will be an estimated 180,510 newly diagnosed cases
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of breast cancer and 22,430 newly diagnosed cases of ovarian cancer in the US [2]. Of these
cases, approximately 5–10% will be attributed to inherited mutations in cancer susceptibility
genes, such as BRCA1 and BRCA2 [3, 4]. First-degree female relatives of these individuals
will be at a 50% risk for carrying these mutations, placing them at a greatly increased
lifetime risk of developing breast or ovarian cancer, compared with members of the general
population.

Overestimation of personal cancer risk is frequently reported by individuals with cancer [5–
9]. Additionally, cancer worries are a critical concern for survivors and their family
members and have been linked to increased anxiety, emotional distress, and impaired role
functioning [10–12]. However, information is lacking on factors that are associated with
cancer worries and risk perception within the context of the family at increased risk of
breast/ovarian cancer and on how survivors and family members influence each other’s
worry and perception of cancer risk. Further research on cancer risk perception and cancer
worries is essential for clinicians to help families at increased risk manage their fears and
worries and make informed decisions about their health and surveillance behaviors.

Using a family stress appraisal model, the purpose of this study was to: (1) identify factors
associated with cancer worries and perception of cancer risk in a racially diverse,
community-based sample of breast and/or ovarian cancer survivors and their unaffected
female relatives; (2) assess differences in the predictors of cancer worries and perception of
cancer risk between survivors and relatives; and (3) determine the interrelationship between
survivors’ and relatives’ cancer worries and risk perceptions.

Background
Studies on risk perception and cancer worries

Perception of cancer risk has consistently been cited as a major factor influencing the
decision to undergo genetic counseling and testing by women at increased risk of inherited
breast or ovarian cancer [5–9]. Overestimation of an individual’s risk status has been
associated with several negative outcomes, including increased anxiety and distress for
one’s self and family members [9, 13], lower perception of control over cancer [9],
depression [9], and excessive hyper-vigilance in screening practices [6]. Research also
suggests that women interpret genetic risk information based on their personal experience
within their families [14, 15], and may continue to perceive their risk as being high, despite
information that indicates that it is actually lower than expected [16, 17]. A heightened
perception of risk can have further adverse effects upon women who continue to report
cancer-specific distress even after undergoing counseling, genetic testing, or prophylactic
surgery [11, 18, 19].

Cancer-specific worries have also been found to influence genetic testing decisions [16, 18]
or adherence to breast mammography and screening practices [20–22]. While a moderate
level of cancer worry appears to be positively related to improved mammography screening
and adherence [10, 20, 21], excessive amounts have been associated with increased anxiety
[12, 23], impairment in role functioning [12], and hyper-vigilant breast examinations [24].
Additionally, there are inconsistent reports in the literature regarding the relationship
between cancer worry and perception of risk, and both appear to be critical factors in
decision-making processes regarding health screening and genetic uptake options. Some
studies report a positive relationship between cancer worries and risk perceptions [11, 24–
26], whereas others have found no association [9, 27]. Given the significant effects that
excessive worry and heightened risk perception have on women at increased risk of
inherited cancer and their follow-up with surveillance and disease management options,
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further research is needed to determine the factors that may influence both survivors’ and
their family members’ worries and risk perceptions.

Factors affecting perception of risk and cancer worries
A family stress appraisal model, based on the family resiliency model [28], was used to
guide this study to identify factors that may be associated with cancer risk perception and
cancer worries. The current study is part of a larger investigation of family decision making
utilizing inherited cancer risk information. In Figure 1, stress appraisal is the outcome,
measured by cancer worries and perception of cancer risk of both the cancer survivors and
their unaffected female relatives. The family’s stress appraisal is influenced both by
sociodemographic and medical factors, as well as by personal and family resources. The
model also suggests that there is an interrelationship between the perception of risk and
cancer worries of the cancer survivor and that of her unaffected female relative.

Multiple studies have demonstrated the interrelationships that exist between cancer patients
and their spouses/caregivers/family members in distress, depression, adjustment, or quality
of life [29–34]. However, little systematic study of relatives facing possible familial cancer
risk has been conducted from a community-based perspective, with most reported studies on
high-risk individual family members attending genetic clinics. Research to date indicates
that information on inherited cancer risk and genetic uptake options have significant effects
upon families, including distant and problematic communication patterns [35, 36], family
conflict and relationship problems [37, 38], adverse psychological distress in children [13,
39], distress in handling other family issues [40], and the burden of family ‘guilt’ [14, 36].
Further research is essential to determine what factors are important to consider in order for
clinicians to assist families in managing their ongoing worries and risk concerns and help
them make appropriate and informed decisions about their health.

Methods
Sample

A racially diverse, population-based, random sample of adult female breast and/or ovarian
cancer survivors was identified through the Metropolitan Detroit Cancer Surveillance
System (MDCSS), which is part of the National Cancer Institute’s Surveillance,
Epidemiology and End Results Program. Potential participants were stratified by race
(Caucasian vs African-American) and diagnosis (breast cancer only vs ovarian cancer with
or without breast cancer). Power calculations indicated that a final sample size of 140
survivors (plus an equal number of their unaffected relatives) was required to have a power
of 80% at an α level of 0.05 to detect a medium effect size. Using National Comprehensive
Cancer Network criteria for increased risk of genetic/familial cancer susceptibility, the
survivor had to be diagnosed with (i) a single breast cancer by 50 years of age, (ii) multiple
breast cancers by 80 years of age, (iii) ovarian cancer by 80 years of age, or (iv) breast and
ovarian cancer by 80 years of age. In addition, survivors had to be at least 18 years of age at
diagnosis, with at least one breast or ovarian cancer diagnosis between January 1, 1999, and
December 31, 2002, and when initially contacted, willing to confirm the cancer diagnosis
and the availability of an eligible family member to participate. Eligible family members
were defined as first-, second-, or third-degree female relatives over the age of 17 years who
had never been diagnosed with cancer and who were available to a complete in-person
interview. To recruit the required study population, 674 randomly selected patients were
identified through the MDCSS. Of those identified, 386 were determined to be eligible
(physician permission, living, able to be contacted). Initially, 213 patients (55%) agreed to
participate. During final accrual, 24 additional patients became ineligible due to
unavailability of a relative to participate. The final community-based sample, after refusals,
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was 146 dyads (N = 292), with a participation rate of 38%. Women who declined
participation cited the following reasons: currently in a research study, not interested, too ill
or undergoing treatment, lack of time, unwillingness to contact family members, and
sensitivity to talking about the cancer diagnosis. We compared survivors who participated
with eligible nonparticipating survivors and found only one difference, which occurred with
ovarian cancer survivors. Non-participants were significantly older (mean age at diagnosis =
55 years) than participating ovarian cancer survivors (mean age at diagnosis = 49 years, p =
0.007).

Procedures
Institutional review board approval was obtained prior to the start of the study. The MDCSS
staff notified the cancer survivor’s physician by letter that she was eligible to be contacted
for the study and requested that the physician inform them if there was any reason the
patient should not be contacted. If no response was received within 3 weeks, the survivor
was sent an introduction letter describing the study along with a telephone number and
response sheet to return if she did not want to be contacted. If the survivor did not decline
contact after 2 weeks, a member of the MDCSS staff contacted her by telephone to
determine her level of interest in participating and to establish if there was an eligible
relative to join her. Once a survivor was selected for the study, her name and contact
information was forwarded to the investigative team with her permission to schedule an
interview, which took place in the survivor’s home, another site selected by the family, or in
the investigator’s offices. Prior to participating, both the survivor and her relative gave
written informed consent. Although both members of the family dyad were present during
the interview, each person completed the self-report questionnaires independently while a
research nurse or genetic counselor was present to facilitate the process. All participants
received a $25 honorarium for their participation.

Measures
Sociodemographic factors—Personal demographic and medical information was
collected. Family history of cancer was quantified using the Family History Assessment
Tool (FHAT) [41]. The FHAT was designed as a resource tool for primary-care physicians
to identify individuals at increased risk for inherited cancer susceptibility that would warrant
a referral for genetic counseling. A scoring system based on the family history of cancer
(breast, ovarian, prostate, colon) assigns weighted point values based on risk factors (age of
onset, type of cancer, degree of relationship to the affected relative), with a score of 10 or
greater triggering a genetic counseling referral. Since the FHAT was originally developed
for unaffected individuals, we adapted the scoring to accommodate both survivors’ and
female relatives’ family histories. Each individual’s score was calculated and the average
score for the dyad was used to describe the family’s risk.

Personal resources—Coping style was measured by the Miller Behavioral Style Scale
(MBSS) [42]. The scale is composed of 32 items, with two subscales to reflect monitoring
and blunting coping styles. The MBSS has been shown to have adequate test–retest
reliability and predictive validity [42], with a clear two-factor solution [43]. The scale
provides a monitoring score, a blunting score, and a total score. For this study, Cronbach’s α
coefficient for the monitoring score was 0.67 and for the blunting score was 0.64.
Knowledge of cancer risk was measured by a questionnaire from Lerman et al. [44]. Eleven
true/false statements were used to assess knowledge of inherited cancer risk, specifically as
it relates to hereditary breast and ovarian cancer syndrome. The questionnaire was modified
to reflect the reading ability of our population-based sample. The measure has a reported
high internal consistency (α = 0.74), with the higher the summary score, the greater the
knowledge base about genetic cancer risk. In our study, internal reliability of the scale was
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not demonstrated, and we subsequently dropped the instrument from the main analysis. Self-
efficacy, or the degree of confidence and belief that an individual has in his/her capability to
handle situations, was measured by the General Self-Efficacy Scale [45]. This scale is
composed of 23 items and contains two subscales. For our study, we used only the general
self-efficacy subscale of 17 items. The higher the score, the higher are the self-efficacy
expectations of the individual. Evidence of construct and criterion validity and reliability has
been reported [45], and for our study the α coefficient was 0.81.

Family resources—Two variables measured family resources: family communication and
social support. Family communication was measured by the Family Relationship Inventory
(FRI) [46]. The FRI is part of the Family Environment Scale (FES), which consists of 90
items that measure 10 different dimensions of family relationships. The FES has been found
to have acceptable test–retest reliability with numerous studies supporting both construct
and discriminate validity [47]. The 18-item FRI consists of 3 subscales of cohesion, conflict,
and expressiveness and was used as a global measure of family interaction for this study.
Cronbach’s α reliability for survivors and family members was 0.79. Social support was
measured using the Personal Resource Questionnaire [48]. The instrument consists of 25
items that measure the amount of general social support that people perceive they receive
from others (notably from the family and other significant others). Responses range from
‘strongly disagree’ to ‘strongly agree’ with higher scores indicating more support. Evidence
of internal consistency has been reported, along with construct validity [48]. For this study,
the α coefficient was 0.80.

Outcome variables—Perception of cancer risk was measured by a scale developed by
Schwartz et al. [25]. The scale used in this study was modified to address perception of risk
of inherited breast and/or ovarian cancer for individuals and their family members with
slight revisions in three items to determine self-perception of developing breast and/or
ovarian cancer. Two additional items were also added to address the focus of this study
related to perception of risk for other family members, rather than only for the respondent.
An example of an item added was, ‘compared to women with a family history of breast and/
or ovarian cancer, what are the chances that other family members will develop cancer?’
Two versions of the scale were used to reflect the perception of risk from both the
viewpoints of the cancer survivor and the unaffected family member. The instrument uses a
five-point Likert scale ranging from ‘much lower’ to ‘much higher’ to generate a composite
score. For this study, the internal reliability coefficient was α=0.75.

Cancer worry was measured by a scale that has been used in multiple other studies by
Lerman and colleagues on inherited cancer risk [10, 22, 49]. The four-item scale measures
frequency of worry and effect of worry on mood and in performing daily tasks. Test–retest
reliability and internal consistency have been reported [49], and for this study Cronbach’s α
coefficient was 0.86.

Statistical analysis
To identify the factors associated with cancer worries and perception of cancer risk, while
taking into account the effects of survivors and unaffected female relatives on one another,
we used the Actor–Partner Interdependence Model (APIM) with SPSS MIXED MODELS
version 14 [50–54]. The multilevel approach of the APIM allowed us to examine both
individual effects as well as the effects of both members of the dyad on each other at the
same time. To assess differences in predictors of cancer worries and perception of cancer
risk between survivors and relatives, interaction terms for each potential predictor and the
role (survivor vs relative) of the individual were also examined in the model. A backward
stepwise elimination procedure was employed using a criteria of p⩽0.05. After the final
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model of main effect predictors was determined, interactions significant at p⩽0.20 along
with the main effect for the variable (if not already included in the model) were entered into
the model. Backward elimination of these effects following the above criteria was then
performed to arrive at the final model.

The APIM approach assesses both actor and partner effects. Actor effects occur when an
individual’s score on a predictor variable affects his/her own outcome (survivor or relative).
However, partner effects in a dyad occur when an individual’s score on the predictor
variable affects the outcome of the other member of the dyad. In this sample, the survivor
influences her relative or vice versa [50, 54]. Actor and partner effects are only assessed on
variables where the score can differ both within and between the dyads (i.e. age, education,
self-efficacy, coping style, cancer worries, perception of cancer risk). Thus, when
information is collected on dyads and the goal is to assess both the effects of the individual
and their dyad partner on each other, the APIM approach is ideal.

Prior to analysis, all variables were examined for accuracy, distributional assumptions of the
analyses, and missing values. Owing to the high correlation between the family history of
cancer for the survivors and relatives (r=0.83, p<0.001), the average family history of cancer
score for each dyad was used in the analysis instead of separate scores for the survivor and
relative. The average family history of cancer score was positively skewed and a base 10
logarithm transformation was applied. After removal of three multivariate outliers and
imputation of missing values, the final data set consisted of 289 cases (143 dyads with
complete data and three dyads with a single case). Because interaction terms were modeled
and to expand the interpretability of the regression coefficients, variables that did not have a
meaningful value of 0 were centered [55] using the mean from the combined data.

Results
Sample characteristics

The demographic and medical characteristics of the sample are listed in Table 1. The
majority of family members in the study were daughters of cancer survivors (n = 64),
followed by sisters (n = 52) and a smaller number of mothers (n = 19) and other types of
relatives (n = 11). Since we stratified the sample on race, there were 78 Caucasian and 68
African-American dyads. The majority of the survivors had breast cancer (n = 81), over one-
third had ovarian cancer (n = 50), and 15 women had 2 or more primary cancers (2 breast
primaries, breast and ovarian cancer, or a third primary cancer diagnosis). Of the women in
this study, 22 had experienced a recurrence, and 8 were currently undergoing treatment. In
this population potentially at an increased risk for inherited cancer, only 15 survivors
(10.3%) had genetic counseling due to a family history of cancer and 11 (7.5%) had genetic
testing for cancer predisposition.

Results for appraisal of cancer worries
Using the APIM model, we initially examined the relationship of each factor and appraisal
of cancer worries separately. The results are presented in Table 2. When the unaffected
relative in the dyad was the mother, the dyad had higher levels of cancer worries. Survivors
also had more cancer worries than their relatives. There were significant actor effects for
education, marital status, self-efficacy, coping style, and perception of cancer risk. These
effects occurred for both survivors and unaffected female relatives. Married women had
more worries than non-married women. Women with higher levels of education and higher
self-efficacy had fewer worries. Additionally, women with a higher monitoring coping style
and a higher perception of cancer risk had more worries. However, at this first level of
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analysis in the APIM model, no significant partner effects (i.e. the effect of one member of
the dyad on the other) were detected.

The final model for cancer worries contains the main effects and interactions and is
presented in Table 3. In the final model the dyad-level effect of the relationship of the
partner remained significant. When the mother was interviewed, the dyad had higher levels
of cancer worries. Statistically significant actor effects included perception of cancer risk,
coping style, and self-efficacy. Women with a higher monitoring coping score and higher
perception of cancer risk had more worries, whereas women with higher self-efficacy had
fewer worries. This occurred for both survivors and their unaffected female relatives. There
was one significant partner effect, for income, which was moderated by the role of the
women (both survivors and relatives). The association of partner’s income and cancer
worries was not the same for survivors and relatives. For survivors there was a positive
association between their relative’s income and their own cancer worries (β = 0.09, p =
0.048). For relatives there was a negative association between the survivor’s income and
their cancer worries (β = −0.14, p = 0.004). This interaction also indicated that the difference
in cancer worries between survivors and relatives depended on the income of the partner in
the relationship. When the partner’s income is low there is no difference in worries between
survivors and relatives. When the partner’s income is high, survivors have more worries
than relatives.

The interrelationship between survivors’ and relatives’ cancer worries was assessed with the
partial intraclass correlation for the final model. The partial intraclass correlation was 0.19
(p = <0.01), indicating that after controlling for all the predictors, there was a significant and
fairly strong correlation between survivors’ and relatives’ appraisal of cancer worries. This
suggests that survivors and relatives mutually affected each other’s cancer worries.

Results for perception of cancer risk
The separate relationships between each of the predictor variables and perception of cancer
risk using the APIM are presented in Table 4. Dyad-level predictors that were significant
included cancer type, relationship role, race, and family history of cancer. The perception of
risk was higher for dyads where the cancer type was ovarian compared with breast. For race,
Caucasian dyads had higher perceptions of risk than African-American dyads. Those family
dyads with a higher reported family history of cancer also had higher perception of risk.
Additionally, survivors had lower perception of risk than their female relatives. There were
also several actor effects for both survivors and female relatives that included age, income,
marital status, and appraisal of cancer worries. Older women had less perception of risk than
younger women, and women who were married and with higher income also had a higher
perception of risk. Additionally, the greater the cancer worries of both survivors and female
relatives, the greater was their perception of cancer risk. The only two significant partner
effects were income and marital status. When the partner’s income was higher, the actor
(either the survivor or relative) had more perception of risk. The perception of risk was also
greater when the partner was married than when she was not married.

The final model of the predictors of the perception of cancer risk is presented in Table 5.
After controlling for other variables, there were three dyad-level predictors. Caucasian dyads
and dyads with a higher family history of cancer had a higher perception of cancer risk.
Unaffected female relatives in the dyads also reported a higher perception of risk than their
family members who were cancer survivors. In the final model, two actor effects were
significant, namely income and appraisal of cancer worries. Women with higher income and
higher cancer worries had greater perception of cancer risk. In the final model, when testing
for interactions, no significant partner effects were found, nor differences in the predictors
between survivors and relatives.

Mellon et al. Page 7

Psychooncology. Author manuscript; available in PMC 2014 March 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



The partial intraclass correlation for the final model was 0.04, which was not significant.
The small magnitude of this correlation points to a weak interrelationship between the
survivors’ and relatives’ perception of risk, unlike their appraisal of cancer worries.

Discussion
Several sociodemographic variables, coping style, self-efficacy, and family history of
cancer, were significant contributors to the survivors’ and their unaffected relatives’
appraisal of risk or cancer worries. Using the APIM model, we found more similarities than
differences between cancer survivors and their unaffected female relatives. We also found
more ‘actor’ effects for both the survivor’s and the relative’s worries and perceptions of
cancer risk than effects of the partner’s influence on subjects’ perceptions and cancer
worries.

Coping style, self-efficacy, and perception of cancer risk accounted for the most variance in
both the survivor’s and the female relative’s cancer worries. Having a coping style that is
vigilant in scanning risk and health information and having heightened risk perceptions
contributed to more cancer worries, which is a finding also supported in other research [24–
26, 56, 57]. These factors are important to consider for both members of the dyad in facing
familial cancer risk and in determining how to manage these worries while seeking risk
information. Concurrently, a higher sense of self-efficacy contributed to lower cancer
worries. Thus, feelings of self-efficacy may be important protective factors in helping to
allay cancer worries.

Another ‘actor’ effect for perception of cancer risk was cancer worries. Interestingly, both
cancer worries and perception of cancer risk each made independent positive contributions
to the other in the multilevel modeling. While there have been inconsistencies reported in
the literature regarding a positive or negative relationship between these two factors [24–
27], this study supported the interdependence in risk appraisal influencing cancer worries
and vice versa. This suggests that attention by clinicians to both cancer worry and to
overestimation of perceived cancer risk is critical in assisting individuals and families in
managing their fears and making more realistic risk appraisals.

Results also indicate that there are other sociodemographic factors important to consider
within families at risk. Race was a factor that significantly influenced perception of risk with
Caucasian dyads having a higher perception of risk than African-American dyads. Although
there is limited research on ethnic and racial differences, this result further supports the
finding by Hughes et al. [58] that African-American women were less likely to report
increased personal risk perceptions than White women.

The only ‘partner’ effect that was significant for cancer worries was income, which was
moderated by the role relationship of the survivor or female relative. When the relative’s
income was high, survivors had significantly more worries. Income was also significant as
an actor effect for perception of cancer risk. A possible explanation may be that higher
income levels may be associated with higher educational levels that indicate a more realistic
threat appraisal of cancer in the future.

Several significant within-dyad effects were also found, particularly in role and family
relationships. When cancer survivors and female relatives were mothers, they had
significantly more cancer worries than their dyad partner in the study. A possible
explanation is that mothers who are survivors are concerned about possible cancer in the
future for their children or for themselves about the threat this poses to their role as
caregivers. For mothers who are unaffected relatives, they may have increased worry for
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their daughters who are cancer survivors. From this study, it is evident that the mother–
daughter relationship appears to be an important factor in cancer worries and risk
perceptions and has clinical implications for addressing concerns mothers may have about
cancer worry. Further role differences were noted between survivors and female relatives,
with survivors having more cancer worries than their relatives, whereas at the same time
relatives reported a significantly higher perception of risk. Additionally, family history of
cancer contributed to increased risk perceptions of both survivors and female relatives, a
finding supported in other research [8, 10, 13]. This study further underscores the prevalence
of increased risk perceptions among various family members and the importance of
addressing these concerns in clinical practice.

Another important finding from this study was the interdependence between the survivors’
and female relatives’ cancer worries. When one member’s cancer worries increased, the
other’s worry also was elevated. While the interrelationship between family members’
adjustment to cancer has been well documented in previous research with other cancer
populations [14, 30, 31, 59], the current study supports the mutual and partner relationship
that family members at risk for breast/ovarian cancer have regarding each other’s cancer
worries. In this study, families that participated may also have had a higher level of
closeness in their relationship, reflected in more interaction and a mutual increase in cancer
worries.

While many factors were supported in the model, others were not. Sociodemographic
characteristics, select medical factors, and personal resources contributed to either the family
members’ cancer worries or perception of risk. However, unexpectedly, social support and
family communication did not correlate with either cancer worries or risk perceptions of
survivors and their relatives. A possible explanation is that since survivors had self-selected
their relatives to participate, they were already talking more and the measures of social
support and family communication we used were capturing broader processes of support and
communication. Based upon our findings, there is also a need in the future to further develop
and test the theoretical model. Other variables that may have applicability to cancer worries
and risk perception could be included, such as cancer-specific distress or anxiety [11, 18]
and other concurrent stressors that families face that may influence risk perception and
cancer worries [60].

This study had several limitations. The retrospective, cross-sectional design should be
viewed with caution. For relatives dealing with familial cancer risk, prospective studies are
needed to determine if survivors’ and their family members’ worries or risk perceptions
change over time. A second limitation is that this study included only female relative dyads.
Other family role relationships, most notably spouses, would be important to include to
capture other perspectives that factor into an entire family’s response to their shared cancer
risk. A third limitation was the response rate of only 38%. Although a population-based
sample, those who refused may have been either unwilling to contact relatives or felt
uncomfortable to discuss cancer risk with family members. Another limitation was that this
community-based sample included a small number of individuals who reportedly had
genetic testing, but the design of the study did not allow confirmation of this nor
determination of the genetic test results, which may have influenced their current
perceptions of cancer risk. The low percentage of participants who did have genetic
counseling may have contributed to the seeming interdependence of cancer worry and risk
perception between survivors and relatives. Future research is needed to evaluate whether
the interdependence we observed, especially in regard to cancer worries, might be different
in groups where most of the subjects had undergone genetic counseling. A final limitation
was the knowledge questionnaire used in this study. The previously reported psychometric
properties were not observed in this population-based sample; thus, we were unable to
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ascertain the sample’s current understanding and knowledge regarding inherited cancer risk.
Future studies are needed to assess community knowledge of inherited cancer risk and how
this impacts on outcomes for members of a family.

Conclusion
Overall, the results of this study indicate that there are important individual and family
factors that are related to both breast and ovarian cancer survivors’ and their female
relatives’ perceptions of cancer risk and cancer worries. Income, race, family cancer history,
and cancer worries were significant actor effects related to cancer risk perception. Coping
style, self-efficacy, family role relationship, and cancer risk perception were significantly
related to cancer worries. Additionally, the level of cancer worries reported by one member
of the dyad was related to the amount of worries reported by the other. The income of the
partner was also associated with differences in cancer worries between survivors and their
relatives. These findings underscore the importance of clinicians addressing concerns of
both affected and unaffected family members at increased risk of cancer to assist them in
managing cancer worries and having realistic risk appraisals to make informed decisions
about their surveillance options.
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Figure 1.
Family model of stress appraisal regarding inherited cancer risk based on McCubbin and
McCubbin Resiliency Model [28]
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Table 1

Demographic and medical characteristics of the study sample (N = 292)

Characteristics

Cancer
survivor
(n = 146)

Female
relative
(n = 146)

Cancer site (%)

  Breast 81 (55.5)

  Ovarian 50 (34.2)

  Multiple 15 (10.3)

Race (%)

  Caucasian 78 (53.4) 78 (53.4)

  African-American 68 (46.6) 68 (46.6)

Relationship of family member (%)

  Mother 19 (13.0)

  Sister 52 (35.6)

  Daughter 64 (43.8)

  Other (half-sister, aunt, cousin) 11 (7.6)

Age (years)

  Mean 51 41

  Range 25–78 18–85

Education (%)

  <High school 10 (6.9) 12 (8.2)

  High school 36 (24.7) 34 (23.3)

  Some college 45 (31.0) 56 (38.4)

  College or post-grad 54 (37.5) 44 (30.1)

Marital status (%)

  Married 83 (57.7) 58 (39.7)

  Separated 2 (1.4) 4 (2.7)

  Widowed 11 (7.5) 13 (8.9)

  Divorced 23 (15.8) 16 (11.0)

  Single 25 (17.1) 53 (36.3)

  Other 1 (.7) 2 (1.4)

Family annual income (%)

  <$5000 7 (4.8) 8 (5.5)

  $5001–15 000 9 (6.2) 13 (8.9)

  $15 001–30 000 19 (13.0) 40 (27.4)

  $30 001–50 000 40 (27.4) 32 (21.9)

  $50 001–75 000 39 (26.7) 24 (16.4)

  >$75 000 32 (21.9) 27 (18.5)

Employment status (%)

  Employed 94 (64.4) 103 (70.5)

  Retired 22 (15.1) 15 (10.3)

  Homemaker 12 (8.2) 15 (10.3)
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Characteristics

Cancer
survivor
(n = 146)

Female
relative
(n = 146)

  Not employed 18 (12.3) 13 (8.9)
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