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ABSTRACT 

Perceived risk of inherited susceptibility to cancer (ISC) historically has been 

determined by objective measures, which neither emphasize how people with ISC 

perceive their risk of cancer, nor address the meaning of being at risk. The few studies 

of perceived risk of ISC provide sparse data regarding the process of perceived risk. 

Knowledge of this process is important because perceived risk may affect how people 

act to reduce their cancer risk. This study tested the investigator-developed perceived 

risk of ISC (PRISC) model to learn about this process. 

The PRISC model, a latent variable (LV) model, is based on existing literature and 

a preliminary phenomenological study of women at high risk for breast cancer. LVs 

(Awareness, Perceived Risk, Fear, Support, and Action) in the PRISC model cannot be 

measured directly, rather, the score of the LVs is inferred through measurements of 

associated indicator variables. 

The purpose of this cross-sectional study was to: (a) estimate psychometric 

properties of instruments used to measure PRISC model indicator variables; (b) test the 

fit of the PRISC model with instrument-generated data; and (c) examine relationships 

among the LVs. 

The sample of 200 women had no cancer history and met established criteria for 

hereditary predisposition to breast cancer. Participants completed 12 self-report 

instruments. 
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Analysis of instruments included descriptive statistics, estimates of internal 

consistency, and confirmatory factor analysis. Testing of the PRISC model used 

structural equation modeling (SEM) techniques. 

Psychometric analysis indicated eight instruments had acceptable standardized 

alpha coefficients of at least .70. Items in most scales loaded on one factor. SEM 

resulted in two models: one fit acceptably with the data but did not support relationships 

between LVs Awareness and Perceived Risk and Perceived Risk and Support. 

Respecification of the model (deleting Perceived Risk) resulted in poor fit with the data, 

but significant correlations between Awareness and Fear, Fear and Action, and Support 

and Action. 

Instability of the PRISC model indicated the need for theory-driven 

respecification and reconsideration of some instruments for future analysis. Although 

instability precludes generalization of findings, the model suggests that fear and support 

may positively predict action to reduce cancer risk. 
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CHAPTER I 

INTRODUCTION 

Perceived risk, risk perception, perceived susceptibility and perceived vulnerability 

are terms used by health care professionals as labels of how people view their chances of 

developing a disease. Risk for inherited susceptibility to cancer (ISC) historically has 

been determined by family history analysis and objective measures of risk assessment. 

The recent availabihty of testing for cancer predisposition genes provides more specific 

means of obtaining risk determinations. However, existing methods of risk determination 

place little emphasis on how adults with ISC perceive their risk of cancer and what the 

meaning of that risk is. The few studies that address perceived risk of ISC provide 

limited-to-no data regarding the meaning of risk to individuals. 

To enhance health care providers' understanding of perceived risk of ISC, theories 

of risk perception need to be developed and tested. Testing such theories involves (a) 

choosing a target population, (b) identifying and describing concepts and constructs, (c) 

developing or selecting psychometrically sound instruments to measure selected 

concepts, and (d) specifying and testing relationships among concepts and constructs. 

This study is part of an ongoing program of research designed to increase nurses' 

understanding of the process of how adults with ISC perceive their risk of cancer. This 

study focuses on instrument and model testing based on a philosophical orientation of 

unitary thinking. Preliminary studies for this research included: (a) clarification of the 

concept of risk perception in inherited disease, (b) a qualitative phenomenological study 

of women with a strong family history of breast cancer, (c) formulation of a model of 
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perceived risk of inherited susceptibility to cancer (PRISC) model, and (d) an 

instrumentation study of perceived cancer destiny. 

The concept clarification process began to elucidate how the literature depicts risk 

perception pertaining to health and inherited disease. Concept clarification also helped 

specify risk perception boundaries, antecedents, attributes, and definitions. As a part of 

this process, statement clarification looked at major relationships of risk perception with 

other variables and the quality of the relationships. Conclusions firom the concept and 

clarification process were: (a) definitions of risk perception and relationships among risk 

perception variables are inconsistent throughout the literature and (b) risk perception is a 

highly personal phenomenon, which perhaps could be better elucidated with studies 

addressing the meaning of being at risk (Loescher, 1997a). 

The phenomenological study provided the previously undocumented essential 

structure of how women at high risk for inherited susceptibility to breast cancer perceive 

their risk of the disease, i.e., the meaning of being at high risk. This study revealed that 

the construct of perceived risk of ISC has many dimensions. Themes and theme 

categories generated firom this study informed the emerging PRISC model (Loescher, 

1996). 

Concept clarification and the phenomenological study helped form the definition of 

perceived risk of inherited disease: An intrapersonal phenomenon, perceived risk of 

inherited disease is the degree to which an individual is able to continuously construct 

meaning—through intuition, observation, knowledge and experience—of the potential 

for developing inherited disease (Loescher, 1997a). The two studies also provided the 
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foundation for the PRISC model. This model elucidates key variables of the process of 

perceived risk of ISC and suggests possible relationships among the variables. 

In the instrument study, the investigator developed, pilot tested and evaluated an 

instrument to measure cancer destiny, posited to be part of the process of perceived risk 

of ISC (Loescher, 1997b).. The Cancer Destiny Scale—designed to measure the 

component of risk perception that involves personal and external control of cancer 

destiny was pilot tested and revised. For the present study, the investigator identified, 

selected, or developed additional instruments to measure the process of risk perception. 

Chapter 1 addresses the need for this research by describing the nature of the 

problem and purpose of the study. This chapter highlights underlying assumptions of the 

study, as well as the significance of the study to nursing. The chapter also describes the 

underlying philosophical perspective of unitary thinking and the PRISC model. Research 

questions are specified for analysis. 

Problem 

In 2000, an estimated 1,220,100 cases of cancer (excluding nonmelanoma skin 

cancers) were diagnosed in the United States. For all sites combined, cancer rates 

decreased an average of —2.2 percent per year fi-om 1992 to 1996, contrasting with trends 

of increased rates previously documented in the literature (Greenlee, Miuray, Bolden, & 

Wingo, 2000). Despite this encouraging finding, an estimated 552,200 Americans died 

firom cancer in 2000—^more than 1,500 people each day. Cancer mortality rates also have 

begun to decline (Greenlee et al.), but when compared with the corresponding continual 

decline in deaths from heart disease and the aging of the population, one author suggested 
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that cancer likely would be the leading cause of mortality by the year 2000 (Weinstein, 

1991). 

Increasingly, researchers are turning their efforts to the identification of modifiable 

causes of cancer. Molecular genetics is rapidly characterizing the multistep process of 

carcinogenesis and providing potential biomarkers of cancer susceptibility for widespread 

clinical use. Studies supported by the Human Genome Project (HGP), an international 

effort to map the entire human genome, have isolated several genes that are responsible 

for human cancers. In February of 2001, the HGP announced that the mapping and 

sequencing of the human genome was 95 percent complete and covered 96 percent of the 

genome. Researchers found the genome only contains 30,000 to 40,000 genes, far fewer 

than the 100,000 estimate used for most of the last decade. (The Genome International 

Sequencing Consortium, 2001). 

An estimated 10 percent of all cancers are directly attributed to hereditary cancer 

sjmdromes or genetic predisposition. These syndromes are characterized by an autosomal 

dominant inheritance pattern (dominant forms of genes that are passed from one 

generation to the next), early age of onset, and occurrence in paired organs (Lynch & 

Lynch, 1991; OMIM, 1999). An even greater percentage of cancers result from multiple 

inherited and/or acquired events that alter a person's susceptibility to cancer (Spitz & 

Bondy, 1993). Examples of these events are sporadic cancers caused by mutations that 

arise during DNA replication and/or recombination or occur spontaneously. 

Early scientific efforts to uncover gene loci and mutations responsible for cancers 

focused on breast and colon cancers. Breast and colon cancers represent two of the most 
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common cancers in the United States and the most common cancers in women (Greenlee 

et aL, 2000). Cancers of the breast, lung, and colon and rectum comprise 50 percent of 

new cancer cases in women. In 2000, breast cancer alone accounted for 182,800 (30%) of 

new cancer cases (Greenlee et al.). According to recent estimates, I in 8 women are at a 

lifetime risk for developing breast cancer (American Cancer Society [ACS], 2000). 

In 2000, breast cancer caused 15 percent of deaths in women. From 1990 to 1996, 

breast cancer mortality rates decreased an average of—1.8 percent, but decreases mainly 

were in white and younger women (Greenlee et al., 2000). White women are more likely 

to develop breast cancer than women of other racial and ethnic groups; however, African 

American women are more likely to die of breast cancer when compared to other racial 

and ethnic groups (Greenlee et al.). 

The etiology of breast cancer is multifactorial: genetics, hormonal milieu, and 

environmental factors all influence development of the disease. Most breast cancers with 

inherited predisposition are caused by an abnormal, deleterious form of a single gene; 

therefore, a positive family history is one of the strongest and established risk factors for 

breast cancer (Couch et al., 1997). Examples of genes, which when mutated predispose a 

person to breast cancer, are the breast cancer 1 and 2 genes (BRCAl and BRCA2), and 

the genes p53 and pi 6. Carriers of a BRCAl or BRCA2 mutation are up to 2.2 times 

more likely to report a family history of breast cancer (Claus, Schildkraut, Iversen, Berry, 

& Parmigiani, 1998). 

Breast cancers with an inherited predisposition comprise five to 10 percent of all 

breast cancers. One in 200 to 400 women likely carries a germline mutation of one or 
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more breast cancer susceptibility genes (Claus, Risch, & Thompson, 1991; King, Rowell, 

& Love, 1993). According to one study, the majority (81%) of breast-ovarian cancer 

families have BRCAl mutations, with most other families (14%) due to BRCA2 

mutations (The Breast Cancer Linkage Consortium, 1998). Although genetically 

predisposed breast cancers have a low incidence, mutations in the genes responsible for 

their existence are highly penetrant (have the ability to express cancer). Mutations in the 

BRCAl gene have been linked to an estimated 52 percent of families with a strong 

history of breast cancer and BRCA2 in 32 percent of families (The Breast Cancer 

Linkage Consortimn, 1998). 

People who have experienced cancer and its sequelae within a family have a sense 

of being vulnerable to cancer. They may lack confidence in their personal health, leading 

to inability to live in the present as they focus on a possible future with cancer (Esplen et 

al., 1998). 

Perceived risk of ISC may mediate how people act upon their risk for cancer (Baron 

& Kenny, 1986; Glanz, Grove, Lerman, Gotay, & LeMarchand, 1999). For example, 

people who are at high risk for ISC—those with a strong family history who may carry a 

predisposing gene—may not perceive themselves to be at risk for the disease, and may 

not take precautions to reduce that risk (Loescher, 1996). Thus, perceptions and 

knowledge of being at increased genetic risk of cancer do not necessarily translate into a 

desire to take actions to understand that risk or to decrease the risk (Bowen, Patenaude, & 

Vernon, 1999; Hill 8c Shugg, 1989; Wellisch, Gritz, Schain, Wang, & Siau, 1992). 

Conversely, people who perceive themselves to be at high risk for ISC may decide to take 
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action to modify that risk. For example, perceived risk of ISC may play an important role 

in a decision to undergo testing for predisposition genes (Bowen et al., 1999; Glanz et al., 

1999). Perceived risk of ISC, therefore, is an important variable to study. 

Purpose 

The overall purpose of this study was twofold: (a) to test the theoretical PRISC 

model in a population of women at high risk for hereditary breast cancer, and (b) to 

examine the psychometric properties and factor structure of the instruments used to 

measure the model. The study posited the following research questions: 

1. What are the psychometric properties of newly developed and selected instruments 

designed to measure concepts contained in the PRISC model? 

2. What are the factors underlying proposed key variables in the process of perceived 

risk? 

2.1. What are the essential attributes of the process of perceived risk of ISC as 

determined by evaluating the factors imderlying concepts in the PRISC model? 

3. What is the structure of relationships among all the variables specified in the PRISC 

model? 

3.1. What are the antecedents of perceived risk of ISC? 

3.2. What variables mediate the path from perceived risk to risk-altering reducing 

action? 

Significance to Nursing 

Observations of the familial aggregation of many types of cancer have yielded a 

growing appreciation of the hereditary components of disease risk (Narod, 1995). 
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Knowledge of risk perception is important for imderstanding people's health care 

decisions or behaviors (Chalmers & Thomson, 1996; Kreuter «fe Strecher, 1995). For 

example, the integration of genetic predisposition testing into clinical practice highlights 

the importance of understanding why people seek or do not seek cancer genetic 

counseling and predisposition testing, and the impact of testing. Subsequent incorporation 

of genetic information into ISC management programs provides a way to appropriately 

target prevention and detection strategies and maximize their effectiveness. 

Because there exists a shortage of genetic counselors trained in cancer genetics and 

genetic counselors with knowledge of cancer, oncology nurses are becoming involved in 

coimseling of people with ISC. (Loescher, 1995). However, few nursing research studies 

of people with ISC have been published in the nursing literature. One qualitative study 

focused on psychosocial issues, concerns, and screening of people with hereditary cancer 

syndromes in general (Mahon & Casperson, 1995). An earlier study looked at the impact 

of hereditary melanoma on families with (a) dysplastic nevus syndrome and hereditary 

cutaneous malignant melanoma and (b) preventive health practices and educational needs 

in families with hereditary melanoma (McGuire, 1984, 1985). 

The one qualitative study of perceived risk of ISC foimd in non-nursing and nursing 

literature was led by nurses (Chalmers & Thomson, 1996; Chalmers, Thomson, & 

Degner, 1996). This study explored and described the meaning of the risk experience in 

women with first-degree relatives with breast cancer. The \investigators were among the 

first researchers to characterize risk perception as a process, not as a distinct entity. 
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This research will, therefore, contribute to the knowledge base of perceived risk of 

cancer in adults with ISC. Once nurses and other health care providers begin to 

understand how people with ISC perceive their cancer risk, other critical studies can 

logically follow. Such studies include interventions targeting genetic counseling, risk 

communication, and decision making for genetic testing; or studies of nursing care 

guided by family history of cancer or genetic markers of cancer risk. 

Assumptions 

The assxraiptions identified for this study were based on the preliminary concept 

clarification process and phenomenology work summarized above; 

1. Human response to risk manifests itself in an individual's experience and perceiving, 

and provides a clue to the individual's imderlying pattern of risk perception. 

2. Risk perception is a process that cannot be adequately explained or characterized 

solely by probability (empirical risk based on comparative or absolute risk estimates) 

or bias (over- or underestimation of risk compared with empirical measures). 

Theoretical Framework 

This section addresses the theoretical framework of the study, which will be 

discussed in terms of the antecedents and attributes of perceived risk and the 

philosophical orientation of perceived risk. This section also introduces the PRISC model 

as an integral component of the study firamework. 

Antecedents and Attributes of Perceived Risk 

Historically, risk of disease has been measured numerically, in terms of a 

probability (Palmer & Sainfort, 1993). Until recently, risk estimates have not been 
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concerned with the relationship between risk and the human response to risk, although 

risk perception is an individual phenomenon (Palmer & Sainfort). 

Family history of a particular condition is an antecedent of risk perception in 

inherited disease (Decruyenaere et al., 1995; Pahner & Sainfort, 1993; Ravine, 

McGregor, Walker, & Sheffield, 1991). Some authors fiirther delineate the antecedent as 

personal observation or personal experience of family history (Palmer & Sainfort; Ravine 

et al.). Personal awareness of family history, however, still may be vague and information 

previously obtained from health care providers similarly may be unclear to persons at risk 

for inherited disease (Tibben et al., 1997). 

The essential attributes of risk perception consistently derived from the literature 

are probability and bias (Loescher, 1997a). Probability is a cognitive appraisal of the 

relative possibility that an event will occur, or the relative frequency with which the event 

can be measured (Vogt, 1993). Typically, probability is determined by asking individuals 

to numerically rate their absolute risk (risk of ever developing a condition) and 

comparative risk (personal risk compared to similar others' risk). Bias reflects how-

people's perceptions of risk compare to risk values determined by mathematical models 

of probability. Bias is characterized as optimistic (imderestimation of risk) and 

pessimistic (overestimation of risk). In other words, people with optimistic bias 

imderestimate their risk of developing disease compared to mathematical probabilities of 

risk and people with pessimistic bias overestimate their risk. 

The few empirically-supported relationships involving perceived risk of an 

inherited disease described in the literature (Loescher, 1997a) include: 
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1. Perceived high, risk of an inherited condition does not predict adherence to prevention 

and screening recommendations. 

2. Provision of risk information may or may not affect risk perception. 

3. Measurement and discussion of bias are underaddressed in studies of risk perception. 

4. Risk perception biases vary among individuals with similar predisposition to the same 

high-risk condition. 

5. Demographic correlates across health risk categories are inconsistently related to 

optimistic bias and have little relationship with pessimistic bias. 

6. Perceived high risk of cancer is correlated with high monitoring (scanning for and 

attending to threatening cues) and intrusive thoughts about cancer, but not with mood 

disturbance. 

Summary 

Family history is an antecedent of risk perception in inherited disease. Consistently 

described attributes for the concept of risk perception are probability and bias. 

Relationships of perceived risk to other variables are inconsistently described in the 

literature. The gray area between how a person perceives risk and applies the perception 

in different contexts has not been well studied (Weinstein, 1984). For example, the "at 

risk" identity in people who only recently have learned about their hereditary risk of 

disease is different than that seen in others who have known their risk for a longer period 

(Dudok deWit et al., 1998). 
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Philosophical Orientation to Perceived Risk 

One way to view human response to risk is from a unitary perspective, the features 

of which are summarized in Table LI. In Cowling's (1993) view of unitary thinking, 

phenomena are mutually and simultaneously shaped. Because they are interconnected, 

phenomena are important aspects of the unitary pattern. And "because time-space is in 

flow and continuity...phenomena are not discrete, compartmentalized, and sequential." 

(Cowling, p. 202). In other words, phenomena are embedded in their context and it is not 

possible to study parts of a phenomenon to view the whole. Objects and forces are in 

unity; variables do not exist separately in reality, but the nature of reality allows an 

individual (the knower) to construct variables and separate them from the unity. This 

differentiation is constructed as making sense of experience. For example, illness and 

health are experiences that are undifferentiated except by construction by the knower. 

Instead of compartmentalizing risk perception solely as a discrete, numerical 

probability, risk perception can be viewed within a unitary framework (Cowling, 1993). 

This framework has the following features of humanism that constitute access to pattern 

information: 

1. Experience. Experiencing oneself in the world involves sensing and feeling in an 

unprocessed way. 

2. Perception. Perception occurs contiguously with experiencing and involves 

apprehending experience; i.e., making sense of what happens. Characteristics of 

observing, reflecting, knowing and constructing are embedded in perception. 



Table 1.1 

Characteristics of the Unitary Perspective and Perceived Risk (Cowling, 1993; Rogers, 1992) 
Unitary Perspective 

Identifier 
Unitary Perspective Characteristic Unitary Perspective in Perceived Risk 

Pandimensionality Time and space are not viewed as one temporal dimension; 
they are integral to one another in a multidimensional time 
space continuum. 

The process of perceived risk has many 
dimensions that may change over time. 

Interconnectedness All things are interconnected, but actions may be made 
beyond the limits of the spatial/temporal context in which 
situation occurs. 

Perceptions of being at risk for disease do 
not always translate into acting to 
understand or decrease risk. 

Mutual simultaneous 
shaping 

Phenomena are nonlinear and continuously shaped. Individuals continuously construct 
meaning of being at risk. Meaning is not 
bound by time. 

Phenomena Phenomena are not discrete entities but still are 
distinguishable by a pattern. They are constructs rather than 
fundamental aspects of reality. 

Perceived risk is a highly personal 
phenomenon, which is experienced 
differently by each individual. 

Relational elements Focus on aspects of the situation; not on relationship of 
parts. Phenomenon are interconnected and are not discrete, 
compartmentalized and sequential. 

Risk perception is a process that cannot be 
adequately explained or characterized 
solely by its suggested parts. 

Concept of variables Objects and forces and their characteristics are in unity; 
variables do not exist separately in reality, but the nature of 
reality allows individuals the opportunity to construct 
variables to separate them from the unity. 

Risk perception cannot be 
compartmentalized into discrete variables 
such as perception of numerical 
probability. Individuals construct their own 

reality about their risk. 

Pattem-

seeking/recognition 
Construction of observations is aimed at synthesis rather 
than analysis of unity. Variables have significance in their 
unity, not in their separateness. 

Human response to risk manifests itself in 
experience and perceiving, and provides a 
clue to a person's underlying pattern of 
risk perception. 

Making sense of the 
experience 

Division of undifferentiated mass of reality into separate 
objects, events or variables with boundaries is a division 
constructed, not discovered by the knower. It is a natural 
extension of the notion of variables as constructs. 

Meaning of perceived risk is constructed -
through continuous patterns of intuition, 
observation, knowledge and experience. 
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Perception means that the person has the capacity to be aware, to some degree, of 

pattern manifestations. Without this capacity, knowing participation could not exist" 

(Cowling, 1990, p. 52). 

3. Expression. Expression is the inward and outward manifestation of experiencing and 

perceiving (Cowling, 1993). What is expressed is what presents itself to the person 

and others and represents a clue to the underlying pattern. "Pattern is grasped only in 

and through its expressions" (Cowling, 1990, p. 53). 

Experience, perception, and expression are terms that describe features of 

humanism that reflect unitary pattern. These three elements occur contiguously, meaning 

that humans are continuously experiencing, perceiving, and expressing in unity. In 

summary, viewing risk perception from a unitary perspective allows us to get a better 

sense of person's pattern of risk perception, instead of solely focusing on discrete 

components of risk, e.g., probability of occurrence/recurrence. 

Perceived Risk of Inherited Susceptibility to Cancer (TRISCl Model 

The PRISC model guiding this study evolved from three sources: (a) the process 

clarifying the concept of risk perception; (b) the phenomenological study identifying the 

essential structure of perceived risk of inherited cancer, and (c) philosophical 

underpinnings of unitary thought. The investigator used Haase's decision-making model 

(Haase, 1999) for combining qualitative data with existing theory to compare the data 

from the phenomenological study with information gleaned from concept clarification 

and evaluation of risk perception theory. From this process evolved the PRISC model 

(Figure 1.1). Table 1.2 presents definitions of variables contained in the model. 
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Table 1.2 

Perceived Risk of Inherited Cancer Susceptibility Model: Definitions of Latent (L-shaded) and 
Manifest (M-nonshaded) Variables. 

Variable Definition 
Awareness of 
Precipitating Events 
(L) 

The degree to which a person is cognizant of family history of 
cancer. Awareness can begin with being told of family history and 
may change over time. 

Acknowledgement of 
Proneness (M) 

The degree to which a person recognizes that cancer may be 
pervasive throughout his or her family and through generations. 

Family 
Communications 
CM) 

The degree to which family patterns of dealing with each other are 
either open (promote healthy exchange) or closed (promote self-
isolation or isolation imposed by family members). 

Wimessing Cancer 
(M) 

The amoimt of time a person has had contact with people who have 
cancer; observing them get through treatment and side effects; 
experiencing different pathways of survival, recurrence, and death. 

Signs & Symptoms 
(M) 

Presence of physical signs or symptoms that may be indicative of 
cancer. 

Perceived Risk of 
Cancer 
(L) 

The degree to which a person is able to construct meaning— 
through intuition, ongoing observation, knowledge and experience-
~of the potential for developing inherited cancer. 

Acknowledgement of 
Probability 
(M) 

A person's estimates of comparative or absolute risk of cancer. 
Acknowledgement may change throughout adult life. 

Cancer Destiny 
(M) 

Throughout adult life, the degree to which a person with a family 
history of cancer feels personal control or external forces influence 
personal risk of developing cancer. 

Knowledge (M) 
A person's general comprehension of inherited predisposition to 
cancer. 

Fear 
(L) 

A constant, immobilizing feeling that may siirface at any time after 
perceiving risk of cancer. Fear impedes action to reduce cancer 
risk. 

Bad Experience with 
Cancer (M) 

The degree to which a person's experiences with other people who 
have had cancer evoke negative feelings about cancer. 

Cancer Incidents 
(M) 

The extent to which each cancer incident, such as primary diagnosis 
of cancer, cancer recurrence, or cancer-related death that occurs in 
the family, compounds personal fear of cancer. 

Cancer Worry 
(M) 

The extent to which a person fixates on signs or symptoms of 
cancer that are perceived as real. 

Support 
(to 

The extent to which a persoii has ongoing positive, mutual, reliable, 
comforting interactions with others cpnceming need for 
information and feedback. 
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Table 1.2 (continued) 

Perceived Risk of Inherited Cancer Susceptibility Model: Concepts and Definitions of Latent 
(L) and Manifest (M) Variables. 

Variable Definition 

Family Support (M) 
The degree to which individuals perceive that their need for 
support, information, and feedback are fiilfilled by family over 
time. 

Health Care Provider 
Support (M) 

The degree to which individuals perceive their needs for support, 
information, and feedback are fulfilled by health care providers 
over time. 

Action (L) The extent to which a person engages in behaviors or activities with 
a goal, through adult life, of altering cancer risk. 

Genetic Testing (M) A person's uptake of or interest in genetic predisposition testing or 
counseling for cancer. 

Lifestyle Changes 
(M) 

The extent to which a person alters modifiable risk factors for 
cancer in order to promote health, such as diet & exercise. 

Traditional Early 
Detection/Prevention 
CM) 

Diuing adult life, the extent to which a person uses established 
guidelines fi'om health care providers or professional organizations 
and specialty groups to decrease cancer risk. 

Participation in 
Research (M) 

At a given time point, a person's actual participation or interest in 
participating in research studies related to cancer prevention, early 
detection, and genetics. 



34 

The PRISC model posits that risk perception is a process, which cannot be bound 

by the limits of probability and bias. The process begins with an awareness of 

precipitating events, such as cancer in the family. Awareness is an antecedent to 

perceived risk, which is an antecedent to actions that people take to increase or decrease 

their risk for ISC. Mediating this path, however, may be two variables: fear of cancer and 

support from family members and health care providers. Fear may impede the ability to 

take risk action, whereas, support from family and healthcare providers may enhance the 

ability to take risk action. 

Summary 

Risk perception is rarely discussed in terms of human response to risk. Sparse 

research conducted on perceived risk of ISC focused on perceived risk of inherited 

susceptibility to breast cancer. Health care professionals must be cognizant of how people 

at high genetic risk for cancers perceive their risk, so counseling can be individually 

tailored. Perceived risk of ISC could determine what actions person would take to reduce 

risk. 

Concept clarification and a phenomenological study revealed that risk perception is 

a multidimensional phenomenon. The philosophical perspective of unitary thinking 

guided this research because risk perception is not a discrete phenomenon; that is, risk 

perception is not solely categorized into probability and bias. 

The PRISC model was developed to begin to study the process of perceived risk of 

ISC. The research questions address psychometric testing of instruments used to test the 

model, and the testing of the model itself. 
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CHAPTER n 

REVIEW OF THE LITERATURE 

Chapter 11 presents preliminary studies and literature review undertaken by the 

investigator that were critical for developing the PRISC model. These studies include (a) 

clarification of the concept of risk perception, i.e., definitions of risk perception and its 

essential attributes; (b) a qualitative study of women at high risk for breast cancer, and (c) 

an instrumentation study conducted to measure one of the variables of the risk perception 

process, and (d) construction of a preliminary model. Integrated throughout the chapter is 

research literature on risk perception, which focuses primarily on genetic susceptibility to 

disease. 

Preliminary Studies 

Concept Clarification 

The investigator's literature review of risk perception, undertaken as part of the 

concept clarification process, revealed that the concept of perceived risk was not 

adequately defined using criteria suggested by Hinds (1984) (Table 2.1). Hansson (1989) 

pointed out that experts treat the term risk as a unidimensional, technical concept that 

refers to a particular, known probability. The public, on the other hand, views risk in a 

more multidimensional fashion and assigns many meanings to the term. (Bottorf, 

Johnson, Lovato, & Joab, 1998). Bottorf et al. (pp. 68-69) stated that "one of the most 

striking features about this incongruity is that there may be a difference between the 

estimated magnitude of different risks and individuals' perceptions, interpretations, and 

their ultimate acceptance of those risks." 
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Table 2.1 

Publications with Definitions of Risk Perception that Met Criteria* for Concept Definition 
Summarized by Hinds (1984). 

Blalock, 
DeVillis, Afifi 

& Sandler 
(1990) 

Palmer & Sainfort 
(1993) 

Slovic 
(1987) 

Weinstein 
(1984) 

DEFINITION 

CRITERIA FOR 
DEFINITION 

Belief in 
susceptibility to 
illness 

Perception of 
uncertainly & 
adversity that 
influences 
subsequent 
decisions 

Intuitive 
judgements 
concerning risk 

Interchanged 
risk perception 
with perceived 
vulnerability; 
high / low 
vulnerability 
to harm 

Gives essential, not 
accidental 
attributes 

Missing 
attributes: event 
& bias 

Missing 
attributes: event, 
probability, 
personal 
experiences 

Missing 
attributes: risk 
factors, bias & 
balance, 
egocentrism, 
absolute or 
comparative 
judgements 

Not circular (does 
not contain subject 
to be defined) 

Contains word 
"perception" 

Contains word 
"risk" 

Stated in positive, 
not negative terms 

Not expressed in 
obscure or 
figurative language 
Reflects a 
variable/continnuin 
along which various 
amounts of concept 
can occur 

Missing Missing Missing Missing 

Contains a 
reference to the 
context within 
which the concept is 
embedded 

Context is 
siblings of 
persons with 
colorectal 
cancer 

Context is genetic 
counseling 

Context is 
illness-causing 
environmental 
conditions 

Context is 
healthy, young 
college 
students 

Total criteria met 3 3 2 3 

*Shaded boxes indicate criterion met 
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Essential Attributes of Perceived Risk 

Table 2.2 provides an overview of the essential attributes of risk perception as 

presented in literature on risk perception in general health and inherited disease. This 

section summarizes the most consistently listed attributes of probability and bias. 

Probability. Probability is an attribute of perceived risk, however, the literature 

neither defines nor measures probability in a consistent fashion. In research articles, 

probability, defined as a cognitive appraisal of the relative possibility that an event will 

occur, or the relative frequency with which the event can be measured (Vogt, 1993) was 

determined by healthy subjects' personal assessment of absolute and comparative risk. 

Examples of questions to elucidate these types of risk include: "How likely do you think 

it is that you will get in the future?" (absolute risk) or "Compared to others, how 

would you rate your risk of ?" (Blalock et al., 1990; Evans, Blair, Greenhalgh, 

Hopwood, & Howell, 1994; Lloyd et al., 1996). Tibben et al. (1997) assessed estimated 

risk of inheriting a disease gene mutation or developing disease using a visual analog 

scale. Some groups reported probability but did not specify how they measured it (Ravine 

etal., 1991). 

Palmer and Sainfort (1993), in a conceptual review of risk perception, added further 

dimension to probability by describing it as a measure of uncertainty. They stated that 

uncertainty is always present and consists of incompleteness and ambiguity. 

Incompleteness is the comprehensiveness of event structure: how much is perceived to be 

known about probabilities and descriptions of events. Ambiguity is how well probabilities 

are perceived to be captured or measured and how well events are 
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Table 2.2 

Attributes of Risk Perception in the Literature 

Authors Essential Attributes 

Blalock et al. 
(1990) 

Bias: View personal actions as decreasing, rather than 
increasing risk 
Beliefs about risk-increasing factors more important 
determinants of behavior than beliefs about risk-
decreasing factors. 

Decruyenaere et al. 
(1995) 

Bias (pessimistic) allows preparing for the worst 

Evans et al. 
(1994) 

Bias (optimistic) 
Statistical confiision regarding risk figures 
Risk retention if "good news" in terms of previous 
perceptions 

Kash, Holland, Halper, 
& Miller 
(1992) 

Bias (optimistic) 

Kreuter & Strecher 
(1995) 

Bias (optimistic & pessimistic) 
Probability ('ascertaiiunent of objective riskj 
Knowledj^e (reduces bias) 

Lloyd et al. 
(1996) 

Bias (pessimistic & optimistic) 
Probability 
Worry about breast cancer 

Confusion regarding risk figures 

Palmer & Sainfort 
(1993) 

Probability (measure of uncertainty; always present; 
consists of: incompleteness & ambiguitvl 
Adversity (attaching meaning to a genetic disorder to make 
judgement) 
Desire to normalize 
Bias (optimistic & pessimistic) 
Binary interpretation (happen/ not happen) 
Scenario construction (worst-case) 
Framing of risk information 
Availability (ease with which instances of the risk event 
are brought to mind) 

Ravine et al. 
(1991) 

Knowledge & understanding of autosomal dominant 
inheritance 
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Table 2.2 {continued) 

Attributes of Risk Perception in the Literature 

Authors Essential Attributes 

Redehneier, Rozin & 
Kahneman (1993) 

Judgement (invulnerability) 
Framing 
Predicting future feelings 
Bias (hindsight-emphasizing data from past decisions that 
were consistent with final outcome & de-emphasizing 
contradictory or ambiguous data; optimistic) 

Schwartz, Lerman, 
Miller, Daly, & Masny 
(1995) 

Bias (high monitoring or overestimation of risk) 
Age of family member diagnosed with cancer 

Stage of cancer at diagnosis 

Tibben et al. (1997) Family burden 
Fear 

Weinstein (1984) Bias (optimistic about risk factors relevant to perceived 
control, viewing these factors as decreasing but not 
increasing susceptibility to harm 
Balance (hereditary disease risk perception has no 
consistent optimistic or pessimistic bias) 
Egocentrism\ People give themselves credit for factors that 
reduce their own risk, but fail to ask in a systematic way 
whether others might have as many or even more factors 
in their favor 
Probability (absolute & comparative risk judgements 
equally related to objective risk factors but are not 
interchangeable) 
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consistently represented. Bottorf et al. (1998) further stated that risk is associated with 

more than one possible outcome where the probability of each outcome is known. 

Uncertainty exists when the probability of the outcomes is unknown. Nevertheless, even 

in the face of known probabilities, some uncertainty exists (Bottorf et al.). 

Bias. The beliefs about risk that people have prior to contact with health 

professionals serve as the reference point for the interpretation of the professional's 

proffered risk estimate. These beliefs shape an individual's subjective interpretation of 

the risk information (Bottorf et al., 1998). Based on their interpretation, people may 

perceive their risk in a biased fashion. Optimistic bias and pessimistic bias are commonly 

described attributes of perceived risk. 

Optimistic bias (Weinstein, 1980), also termed low monitoring (Miller, 1987), is 

perceived imderestimation of risk of health problems and claim of a more favorable status 

on risk factors (Weinstein, 1983). In other words, people who do not agree that their risk 

is a certain probability number and underestimate their risk (in relation to this number) 

are labeled as having optimistic bias. They are optimistic that their risk for disease is low, 

although their empirical risk of disease is high. People with optimistic bias are 

unrealistically optimistic about their chances of avoiding illness and are less likely to 

make risk-reducing health-behavior changes (Kreuter & Strecher, 1995). 

Optimistic bias, which is highly correlated with perceived controllability, may 

occur when people make cognitive errors in processing risk information (ICreuter & 

Strecher, 1995). Specific consequences of optimistic bias may be lack of knowledge 

concerning prevention effectiveness, lack of motivation to act for health, late detection. 
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and use of inconvenient and costly services (Helzlsouer, Ford, HajAvard, Midzenski, & 

Perry, 1994). 

Pessimistic bias (Kreuter & Strecher, 1995), also termed high monitoring (Miller, 

1987), describes the so-called "worried well"—people who tend to overestimate their risk 

of health problems. People who do not agree that their risk is a certain numerical 

probability and overestimate their risk (in relation to the number) are labeled as having 

pessimistic bias. These people are sure that their risk for disease is high, although 

empirically they are at low risk. Peam (1973, p. 132) explained that some of these 

individuals believe that their "bad luck" greatly increases the risk—^"almost in a 

metaphysical way." 

People with pessimistic bias tend to ignore or disregard the randomness underlying 

genetic disease (Bottorf et al., 1998). Pessimistic bias may result in greater use of health 

services and subsequent increased cost of services, more worry and anxiety, and a feeling 

of powerlessness (Kreuter & Strecher, 1995; Evans et al., 1994). Some investigators 

suggest that overestimation of risk is not problematic if the consequences (e.g., increased 

screening) are positive. However, this behavior must be weighed against absolute 

reduction in risk, along with the physical, psychological, and financial costs of what may 

be unnecessary screening (Black, Nease, & Tosteson, 1995). 

Assessing probability and bias. A prerequisite to identifying risk perception biases, 

is assessment of both perceived risk and quantified (objective risk or probability) for each 

person (Kreuter & Strecher, 1995). Palmer and Sainfort (1993), in their.examination of 

the concept of risk perception, stated that the objective and subjective characterizations of 
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the magnitude of risk "represent two fundamentally different perspectives: whether the 

interpretation is inherent to the number or uniquely defined by the person."(p. 277). 

People who do not know their objective risk may exhibit disconcordance between 

objective risk and perceived risk. Alternatively, they may be cognizant of their objective 

risk but vary in how they perceive the risk estimates (Marteau et al., 1991). 

Decruyenaere et al.'s (1995) participants all knew of their 50 percent risk for 

Huntington disease; however, only 40 percent perceived they were neither likely nor 

imlikely to be a carrier of the mutated gene. This finding paralleled that of Codori and 

Brandt (1994) who had disclosed a 97 percent risk of Himtington disease (based on 

linkage analysis) to individuals in their high-risk group, only to have these subjects cite a 

45 percent estimate of risk. Similarly, Ravine et al. (1991), found that in their subjects at 

50 percent risk for autosomal dominant polycystic kidney disease, only 30 percent knew 

their risk was one in two. In Tibben et al.'s (1997) study, 68 percent of people at risk for 

hereditary Pick disease (HPD) and 71 percent of those at risk for presenile Alzheimer's 

dementia and cerebral hemorrhage (FAD-CH) thought that their personal risk was equal 

to or less than 50%. Eighteen percent in the HPD group and 10% in the FAD-CH group 

estimated their risk as higher than 70 percent. 

How people interpret risk estimates also depends on both the nature of the 

experience and the manner in which the situation is conmixmicated or "firamed" by the 

professional (Croyle & Lerman, 1993; Redelmeier, Rozin, & Kahneman, 1993). Some 

people may not make discriminations between risks of 1 in 200 and 1 in 100, whereas 

they perceive differences between 1 in four and 1 in 100 (Marteau et al., 1991; 
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Redelmeier et al., 1993). Parsons and Atkinson (1992) studied mothers and daughters 

with Duchenne muscular dystrophy who had been given risk values of their carrier status 

and reproductive risk expressed in percentages. The women frequently translated those 

values into ordinal or categorical terms, and may have found terms such as "fifty-fifty", 

"high", and "low" easier to interpret. However, by converting risk information into 

definitive and declarative statements, its probabilistic character was stated as a matter of 

certainty (Bottorf et al., 1998; Parsons & Atkinson) 

Frets and Niermeijer (1990), in a study of reproductive decision making of parents 

who were genetic carriers for disease, concluded that counselees' interpretation of their 

magnitude of risk explained more variability in decision making than its actual 

magnitude. 

Summary 

The concept analysis found that literature definitions of risk perception are 

inconsistent and do not meet Hinds' (1984) criteria for concept definitions. Probability 

and bias are essential attributes of perceived risk, but measuring risk perception in terms 

of these attributes alone does not explain how one perceives risk. The few empirical 

relationships among risk perception variables are inconsistent. Finally, risk perception is 

a highly personal phenomenon, but there is little information on meaning of being at risk. 

Phenomenological Study of Women at High Risk for Breast Cancer 

The purpose of this preliminary study was to describe the experience of being at 

risk for breast cancer from the perspective of adults who are at high risk for ISC, i.e., 

from a breast cancer-prone family. The objectives were to (a) identify themes and theme 
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categories descriptive of the meaning of being at high risk and (b) the essential structure 

of risk perception in this population. The research question guiding the study was: What 

is the lived experience of cancer in women with a strong family history of breast cancer? 

Sample and Procedures 

The purposive sample of eight female adults had a family history of breast cancer 

(i.e., two or more affected first- or second-degree relatives). The women were between 21 

and 50 years of age and had no personal history of cancer. They had been previously 

screened for the Breast Cancer Prevention Trial (BCPT), a randomized study of 

tamoxifen versus placebo (National Surgical Adjuvant Breast and Bowel Project 

[NSABP], Principal Investigators) and were determined ineligible for the BCPT. The 

participants were recruited through the Tucson Breast Center, which headquartered the 

regional BCPT effort. With permission firom the BCPT coordinator, the investigator 

contacted potential participants by telephone to introduce the study and schedule a 

personal interview. All individuals who agreed to participate in the interviews provided 

informed consent mandated by the University of Arizona Institutional Review Board. 

The investigator mailed participants the consent form, three data-generating 

questions, and family history and demographic data forms to complete prior to the 

interview. At the beginning of the interview the investigator reviewed forms for 

completeness, provided an overview of the taping process, and explained the use of field 

notes during the interview (Field & Morse, 1985). Based on guidelines from Field and 

Morse, (1985) and techniques of effective use of self described by May (1991) the 

interview process helped provide a complete description of the phenomenon. Both the 
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investigator's knowledge of ISC and interpersonal skills for interviewing helped, elicit the 

lived experience Avithout contaminating the data (Jasper, 1994; Lipson, 1991; Snow, 

Zurcher, & Sjoberg, 1982). 

Methods 

Participants responded to the following question: Describe for me as fully as you 

can, what it is like to have a strong family history of cancer—start from when you found 

out about the cancer history and tell me everything you can remember, including 

thoughts, emotions, and actions, as if you were telling me your story. The investigator 

audiotaped recorded responses to preserve the spontaneity of the participants' lived 

experiences (Oiler, 1982). 

The investigator transcribed the audiotaped interviews verbatim using a 

WordPerfect 6.0 template. Data were analyzed using the following steps described by 

Colaizzi (1978): 

1. Extract significant statements, phrase those statements into more general 

restatements, and formulate the underlying meaning. 

2. Identify common themes from the meanings, organize the themes into clusters, and 

derive theme categories. 

3. Write a narrative description that incorporates all of the common themes and 

identifies the essential structure of the experience. 

4. Have participants validate that the essential structure of the phenomena contains the 

essence of their original lived experience. 
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Each tape was checked against the transcription to ensure accuracy. The investigator 

developed a data coding system within WordPerfect for Windows to enable tracking of 

each data bit. 

The investigator used criteria established by Guba and Lincoln (1989) to establish 

trustworthiness (credibility, transferability, dependability, and confirmability) of the data. 

Credibility, which establishes a match between the constructed realities of participants 

with the investigator's representation of those realities, was maintained through peer 

debriefing and member checks. In peer debriefing, the investigator discusses the data 

with a neutral peer who explores issues such as the role of the investigator's own values 

in the inquiry, and acts as a "sounding board" in regard to methodological issues that may 

develop as part of the interviews. The investigator checked the data with the participants, 

allowing them to: (a) verify their information during the interview, (b) correct errors of 

fact or interpretation, and (c) offer additional information to further illuminate 

constructions. 

Transferability, the process for providing a database to recipients of the data who 

may wish to apply the study to their own situations, was maintained through anecdotal 

notes that provided descriptions of the time, place, and context in which data were 

collected and analyzed (Guba & Lincoln, 1989). Dependability, which is concerned with 

the stability of data over time, was maintained through use of outside reviewers who 

could explore the process and evaluate decisions and interpretations made by the 

investigator (Guba & Lincoln). Confirmability assures that data, interpretations, and 

outcomes of interviews are "rooted in contexts and persons apart from the evaluator and 
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are not simply figments of the evaluator's imagination" (Guba & Lincoln, p. 243). 

Confirmability was addressed by audit trails that traced data back to their original 

sources. Outside reviewers confirmed the data and processes (Guba & Lincoln). 

Findings 

Table 2.3 lists the theme categories and clusters generated from the qualitative data. 

The essential structure of women who perceive themselves to be at high risk for breast 

cancer is as follows: 

Awareness of family history of cancer either creates a lasting, lifelong impression or 
is somewhat ha2y. Awareness generally presents as vivid, unpleasant recollections about 
cancer. Awareness can be clouded by family members' fear and inability to pass 
information about cancer down through generations. Awareness precedes reactions to 
breast cancer risk, which differ for each person. Some women worry about inevitably 
developing breast cancer. Others react to their own risk with humor, optimism, and do 
not dwell on it. Family history of cancer can breed self-isolation, through physical and/or 
emotional distancing from family members who are reminders of breast cancer or from 
health care resources. Conversely, family members can be sources of strength for women 
at high risk. 

Less family stress equals better health. All medical problems, not just cancer, are 
stressful for women at high risk for breast cancer. Life stress is involved in cancer 
development and also contributes to post-treatment problems. Family stress is 
remembered in the context of other important life events. 

Women at high risk for breast cancer tend to be vigilant about cancer prevention and 
screening, healthy behaviors, and considering nontraditional approaches to cancer 
prevention. Early detection and screening is a family affair. Family members police early 
detection behaviors of others in the family. 

Healthcare providers lack sufficient knowledge of hereditary cancers to provide 
appropriate counsel. Most women at high risk know about breast cancer, breast cancer 
risk factors, early detection and screening procedures, and the critical nature of early 
diagnosis. The value of genetic testing is unclear; however, knowing results seals the fate 
of being at high risk and helps one to plan the future. Screening of any type is a constant 
reminder of family history. 
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Table 2.3 

Themes Categories and Clusters Generated from Qualitative Data from Women at High 
Risk for Inherited Susceptibility to Breast Cancer 

Theme Category Theme Clusters 
Overwhelming Sense of 
Aloneness 

• Wanting to be alone 
• Isolation by others 
• Aloneness is enveloped in fear and panic 

Passing Down From Generation 
to Generation 

• Psychological scars from breast cancer pass 
from generation to generation 

• Familial breast cancer is pervasive, menacing 
threat to well-being of whole family 

• Learning about cancer is a product of having 
a family history 

• Family breast cancer strikes anyone, anytime 
• Searching for other shared hereditary links 
• Genetic influences are poorly understood 

Personal Control and External 
Forces Determine Cancer Destiny 

• Cancer development not imder personal 
control 

• Personal control prevents cancer 
The Breast is the Family Symbol 
of Life 

• Visual images of breast are reminders of 
inevitability of breast cancer 

• Life mutilation by breast surgery 
The Changing Cycle of Care • Inability to provide care 

• Cycle of caregiving in family 
• Feeling a need to care for 

Struggling with Prevention and 
Screening 

• Constant struggle not to be like others in 
family 

• Fear of screening 
• Distrust of healthcare professionals 
• Doing everything I can 
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Summary 

The phenomenological study began to elucidate the process of perceived risk in 

women with a strong family history of breast cancer. The findings suggested that there is 

more to perceived risk than the essential attributes of probability and bias. Perceived risk 

is a personal phenomenon that varies for each individual. There was little congruence of 

the phenomenological findings with information in the literature on perceived risk. 

Development of the Cancer Destiny Scale 

The Cancer Destiny Scale (CDS) is an investigator-developed instrument designed 

to measure cancer destiny, originally defined as the extent to which an adult with a family 

history of cancer feels personal control chance, or other powerful forces influence 

personal risk of developing cancer. Although these dimensions are similar to those 

reflecting the construct of health locus of control (Wallston, Wallston & DeVellis, 1978), 

they differ in at least three ways: (a) behaviors are not the dependent variable in cancer 

risk perception as they are with health locus of control, (b) other powerful circumstances 

that affect beliefs (i.e., genetics) of risk perception are not part of health locus of control; 

and (c) locus of control is not disease-risk specific. 

The CDS is a self-report instrument, which originally consisted of 40 items 

assessing a person's perception of the influence of personal control, chance, or other 

powerfiil forces in developing cancer (Loescher, 1997b). Each item was worded as a 

personal opinion statement and accompanied by a summated, 6-point Likert-type 

response format with bipolar response choices ranging from "Strongly Disagree" to 

"Strongly Agree." Originally, the items formed three subscales—personal control, chance. 
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and powerful other forces—developed a priori from qualitative findings (Loescher, 1996). 

Because the CDS is a multidimensional scale, each subscale was scored individually, 

with no total score for the instrument. 

Validity 

Face and content vah'ditv. Initial steps in estimating the validity of the CDS were 

assessment of face and content validity in a small pilot study. Participants (n=25) in the pilot 

study completed the CDS as part of a larger cancer epidemiology study. The participants 

were melanoma survivors with a family history of melanoma (two or more affected first- or 

second-degree relatives). 

In response to questions assessing their reactions to the directions, response choices 

and items of the CDS, 23 participants indicated that the directions of the CDS were clear, 

logical, free of excess wording, appropriate for the instrument; and that the response options 

were clearly defined, arranged in logical order, and grammatically correct. Three (13%) felt 

there were too many response options, however, 11 (52%) thought there were sufficient 

response options. In response to questions about the items, 20 participants were in 100% 

agreement that each item was a complete statement, free of excess wording, and 

grammatically correct; 80%-95% thought each item had a clear meaning and was free of 

trivia. Of 21 respondents 17 (81%) thought there was a clear response choice for each item 

and 18 (85%) thought each item contained a single thought. The majority of 19 respondents 

(63%) indicated that there was no socially correct choice for the items. 

Ten participants (40%) addressed the content of items through written comments. One 

person thought there should be a distinction as to whether the CDS was assessing genetic- or 
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environmental-related cancers. Two felt use of the word "actions" in the questions was too 

generic and that the question should list a specific action(s). Two respondents said there 

were too many questions on prevention. 

Content validity was assessed by two nurses with knowledge of hereditary cancers. In 

addition to the CDS questionnaire, the nurse reviewers received summary information about 

the construct of perceived risk of ISC, the relevant dimensions indicated in the PRISC 

model, and the theoretical definitions of risk perception and cancer destiny (Grant & Davis, 

1997). The nurse reviewers received a set of specific instructions for determining the 

domain or content relevance of the items and the CDS, item construction and wording, 

instructions, and choice options (Grant & Davis; Lynn, 1986). 

Both reviewers agreed with the theoretical definitions of risk perception and cancer 

destiny. Both reviewers also had problems with the three a priori subscales. They 

questioned how the scores would be interpreted; for example, does high control indicate 

high-perceived risk? If someone scores high on chance and low on powerfiil other forces, 

would that indicate external control? Partial external control? Regarding item clarity, the 

reviewers suggested rewording four items, eliminating one item that contained two thoughts, 

and eliminating items that were not congruent with the theoretical firame of the CDS. 

Based on the comments of the reviewers and the theoretical perspective of the 

investigator, the CDS underwent revision to enhance validity. The subscales were revised a 

priori and renamed "personal control" and "external forces." Further revisions were made 

following reliability estimation. 
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Construct and concurrent validity. Because of the small sample (/z=25), construct 

validity of the CDS could not be determined through factor analysis. Estimating construct 

validity through factor analysis will be part of this dissertation research (see Methods 

section). For the CDS to have concurrent validity, its subscales should demonstrate modest 

correlations with similar subscales of another, similar measure (Wallston, Stein, & Smith, 

1994). The investigator, believing that the CDS needed further revision, did not establish 

concurrent validity of the CDS during preliminary testing. 

Reliability 

Reliability of the CDS was estimated by measures of internal consistency (Cortina, 

1993). Internal consistency of the revised CDS subscales was estimated by coefficient 

alpha. Coefficient alphas for the revised CDS were .57 for the personal control subscale 

and .79 for the external forces subscale. Since the CDS is a new scale, alphas of .70 are 

considered adequate for each of the subscales (Ferketich, 1991). 

Corrected item to total correlations should range from .40 to .60 (Ferketich, 1991). 

On the personal control subscale, six of 12 (50%) items met this criterion. On the external 

forces subscale nine of 15 (60%) items were within acceptable range. Higher interitem 

correlations reflect a more homogenous scale (Ferketich). Interitem correlations ranged 

from .40 to .74 on the personal control subscale and from 40 to.69 on the external forces 

subscale. 

Decisions about retaining and deleting items for the revised CDS were based on 

interitem correlation matrix, corrected average item intercorrelations, average item to 

total correlations, and alpha if the item is deleted (Ferketich, 1991). The decision to 
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eliminate any items took into consideration the underlying theoretical perspective of the 

scale along with the actual correlations. The revised personal control subscale of the CDS 

(Appendix D) was tested as part of this dissertation research. 

Summary 

The investigator views cancer destiny as an indicator of risk perception. The 

preliminary study using the CDS instrument assessed its face and content validity, but not 

concurrent or construct validity because of time constraints and small sample size. 

Validity reliability estimates guided the revisions for the current instrument used in this 

dissertation study. 

Risk Perception in Adults with Inherited Susceptibility to Cancer 

Studies of perceived risk of ISC, which largely have been published in the medical 

and psychology literature, generally have focused on people with hereditary breast, colon, 

or ovarian cancers. Table 2.4 summarizes how the studies viewed perceived risk as a 

variable in the context of cancer susceptibility. 

Theories for Studving Perceived Risk of Inherited Susceptibilitv to Cancer 

Few studies with perceived risk as a research variable (Blalock et al., 1990; Glanz 

et al., 1999; Lerman, Schwartz et al., 1996; Schwartz, Lerman, Daly, et al., 1995; 

Schwartz, Lerman, MiUer, Daly, & Masny, 1995) appeared to be modeled on any theory. 

Blalock et al (1990), in a study of individuals at high risk for colon cancer used a 

framework based on the theory of reasoned action (which holds that behavior is rational 

and depends on an individual's analysis of availabilit>' of information and the concept of 

perceived behavioral control). Similarly, when Glanz et al. (1999) studied perceived risk 
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of colorectal cancer, they used a framework based on the theory of reasoned action, stress 

and coping, social support, and social influence. 

Guiding Schwartz, Lerman, Daly et al.'s (1995) study of ovarian cancer was self-

regulation theory, in which individuals construct a cognitive representation of salient 

health threats. In the face of a salient health threat, individuals will engage in efforts to 

reduce their distress. Lerman, Schwartz et al. (1996) extended self-regulation theory with 

the cognitive-social health information processing (C-SHEP) model. The C-SHIP model 

highlights the roles of the specific cognitions and emotions that become activated during 

the processing of health-related information. Palmer and Sainfort (1993) also used a 

cognitive psychology firame (cognitive heuristics). 

Schwartz, Lerman, Miller, et al. (1995) framed their study of perceived risk of 

women at high risk for ovarian cancer with the theoretically based and tested Miller 

Processing Model. The Miller Processing Model analyzes how high monitors (people 

who scan for threatening cues) cope with potentially life-threatening stressors. 

This dissertation study does not use any of these models because they could not 

adequately frame the variables found in the investigator's preliminary phenomenology 

study. Thus, the PRISC model, with its orientation in unitary thought, presents 

conceptualization of perceived risk that accounts for the variables identified by the 

women in the study. 

Definitions and Attributes of Perceived Risk of Inherited Susceptibility to Cancer 

"Perceived risk" is not well defined in the ISC literature. Some studies viewed 

perceived risk in the context of invulnerability to cancer (Blalock et al. 1990, Evans et al.. 



1994). Only two studies in which perceived cancer susceptibility was a major variable 

provided any literature justification for studying risk perception (Blalock et al., 1990; 

Lerman, Lustbader, et al., 1995). 

Some studies identified attributes of risk perception such as optimistic bias 

(Blalock et al. 1990; Evans et al., 1994; Wardle, 1995) and pessimistic bias (Lerman, 

Lustbader, et al. 1995; Schwartz, Lerman, Daly, et al., 1995; Schwartz, Lerman, Miller, 

et al., 1995), whereas, the remaining studies did not address specific attributes of risk. 

Several studies assessed perceived risk as a corapanion variable to cancer worry in a 

univariate fashion (Durfy, Bowen, McTieman, Sporleder, & Burke, 1999; Glanz et al., 

1999) or as a predictor variable (Durfy et al.) 

In several of the studies, measurement of perceived risk was based primarily on 

objective estimates of comparative and absolute risk (Blalock et al., 1990; Bondy, Vogel, 

Halabi, & Lustbader, 1992; Daly et al., 1996; Evans et al., 1994; Lerman , Lustbader, et 

al., 1995; Mouchawar, Byers, Cutter, Dignan, & Michael, 1999; Petersen et al., 1999; 

Sandler, DeVellis, Blalock, & Holland, 1989; Schwartz, Lerman, Daly et al., 1995; 

Wardle, 1995). Some studies measured perceived risk using scales that were not well-

described (Bondy et al., 1992) or had moderate reliability (Lerman, Daly, Masny, & 

Balshem, 1994; Struewing, Lerman, Kase, Giamgarresi, & Tucker, 1995; Schwartz, 

Lerman, Miller et al., 1995). 

Significant differences in perceived risk of ISC versus objective risk determinants 

have been found in some studies. For example Daly et al. (1996) found a significant 

disparity of breast cancer risk estimated by the Gail model (a model that assesses risk of 
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breast cancer in individual women by combining several risk factors but only takes into 

account affected first degree relatives) with perceived risk of breast cancer by high-risk 

women. Others (Helzlsouer et al., 1994) found differences in perceived risk versus 

estimations of absolute risk. Disconcordance in objective risk versus perceived risk could 

affect decisions to imdergo genetic cancer predisposition testing and/or to practice cancer 

prevention behaviors. 

Investigators involved in ISC concur that further understanding of risk perception 

and its antecedent variables and attributes influencing preventive decision making is a 

critical prerequisite to genetic testing and preventive counseling. Variables to consider 

include position in pedigree, fear, family dynamics (Bowen et al., 1999; Daly et al., 1999; 

Glanz et al., 1999), culture, and ethnicity (Blalock et al., 1990; Durfy et al., 1999; Evans 

et al., 1994; Glanz et al., 1999; Lerman et al., 1994; Sandler et al., 1989). Struewing et al. 

(1995) stated the importance of studying perceived risk of ISC in sites that do not favor 

one gender (e.g., melanoma). 



Table 2.4 

Documentation of Perceived Risk as a Major Variable in Studies of Inherited Susceptibility to Cancer (ISC) 

ISC Group/ 
Reference 

Study Purpose Risk Perception Measures Key Findings Limitations 

Breast/ 
Bondy et al. 
(1992) 

Identify women at high 
familial risk using the Gail 
Model. Determine how 
risk perception varies 
across high-risk groups. 

Asked lifetime risk-exact 
measure unclear (either small, 
moderate, high, or upper range 
from high to very high). 
Measure found in table. 

Women with a >5-fold familial 
risk score perceived themselves 
to be at high risk. 80% of 
women with 3 affected FDR & 
72% with an affected mother or 
sister perceived herself to be at 
high risk. 

Gail model not validated 
has inherent problems: only 
looks at affected FDR, 
which eliminates significant 
family history in some 
families. 

PR measures not specified 
in text. 

Breast/ 
Daly et al. 

(1996) 

Study relationship of Gail 
model risk factors with PR 
to ISC & prior breast 
cancer screening behavior 

Chance of getting cancer 
someday (0% to 100%). 

Disparity between risk factors 
in Gail model & perceived risk 
& preventive behaviors, 
particulariy among women 
50+yrs. 

PR determined by one 
question of objective risk, 
made into dichotomous 
variable of overestimators 
vs, under/accurate 
estimators. 

Breast/ 
Evans et al. 
(1994) 

Examined PR in women 
with ISC. 

Asked: (1) What do you feel is 
risk of developing breast 
cancer for any woman in 
general population? (inevitable, 
1 chance in 2, or 3,or 4, or 5, or 
6, or 8, or 10, or 12, or 20, or 
50, or, 100; very unlikely. (2) 
What do you feel your lifetime 
risk of developing breast 
cancer is? (same choices) 

High-risk group 
underestimated risk; counseling 
did not alter knowledge or 
screening behavior of women 
with perceived low risk 

PR based on one question 
of objective risk 

BRCAl = breast cancer gene 1; CRC = colorectal cancer; FDR = first-degree relatives; PR = perceived risk 
Ul 
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Documentation of Perceived Risk as a Major Variable in Studies of Inherited Susceptibility to Cancer (ISC) 

ISC Group/ 
Reference 

Study Purpose Risk Perception Measures Key Findings Limitations 

Breast/ 
Lerman, 
Lustbader, et al. 
(1995) 

Evaluate effect of breast 
cancer risk counseling on 
risk comprehension 
(difference between PR & 
objective risk) 

Counseled women had higher 
risk comprehension except for 
anxious women (overestimated 
risk) 

Objective risk based on Gail 
model; sample primarily 
Caucasian 

Breast/ 
Lerman, 
Schv^artz, et al. 
(1996) 

Evaluate the impact of 
individualized breast 
cancer risk counseling on 
breast-cancer specific 
distress & general distress 

Rated chances of developing 
breast cancer someday on a 
scale from 0 to 100 (0 = 0% or 
no chance and 100% or 
definitely will develop it) 

Perceived lifetime risk does not 
mediate effects of breast cancer 
risk counseling on breast-
cancer-specific distress among 
less educated participants 

More complex measures 
needed to elucidate changes 
in PR 

Direction or degree or risk 
depends on whether it is 
over- or underestimated at 
baseline 

Breast/ 
Mouchawar et 
al.(1999) 

Determine personal PR for 
breast cancer among 
women compliant with 
screening mammography 
and family history 

Perceptions of personal risk 
compared with other women of 
similar age (much less than 
average to much more than 
average) 

Perceived lifetime risk (0-5%, 
5-15%, 15-25%, 25-50%, 
>50%) 

Perceived lifetime risk for 
developing breast cancer 
associated with strong family 
history (p=0.001) but was 
higher than true risk 

Family history not verified 

Breast-
Ovarian/ 
Durly et al. 
(1999) 

Examine knowledge, 
opinions & predictors of 
interest in genetic testing 
for breast cancer risk 

Estimate personal PR of breast 
cancer using a scale of 0 to 100 
where 0 = no chance & 100% = 
definitely will get it 

Mean PR score ranges from 3.7 
to 4.5 -fold higher than mean 
actual risk 

Estimated lifetime risk 
associated with a 15% increase 
in a woman considering genetic 
testing 

Groups not specifically 
designed to be 
representative of any 
particular population; 
eligible to participate in 
study only if attending 
counseling sessions 

BRCAl = breast cancer gene 1; CRC = colorectal cancer; FDR = first-degree relatives; PR = perceived risk 00 
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Documentation of Perceived Risk as a Major Variable in Studies of Inherited Susceptibility to Cancer (ISC) 

ISC Group/ 
Reference 

Study Purpose Risk Perception Measures Key Findings Limitations 

Each 1% increase in lifetime 
perceived risk associated with a 
3% increase in likelihood of 
undergoing genetic testing 

Only one question on PR. 

Breast-
Ovarian/. 
Lerman et al., 
(1994) 

Study interest in & 
expectations about impact 
of genetic testing 

Interest positively associated 
with high PR, worry & mood 
disturbance 

PR scale not well-described 
(alpha = 0.66); 

Hypothetical genetic testing 
offered; 

No distinction of 
socioeconomic status 

Breast-
Ovarian/ 
Struewing et al. 
(1995) 

Study interest in genetic 
testing for BRCAl gene 

Subjects with high perceived 
risk desired testing; those with 
high actual risk did not want 
testing 

PR scale not well described 
(alpha = 0.60); hypothetical 
genetic testing offered 

Colon 

Blalock et al. 

(1990) 

Factors that influence risk 
of developing CRC 

Two questions: how likely to 
get CRC in lifetime on 5-point 
scale (very unlikely to likely); 
chances of getting CRC 
compared to others their age on 
5-point scale (somewhat lower 
to a lot higher) 

No relationship of risk factors 
(including heredity) to 
screening; people with colon 
ISC more likely to be screened 

PR based on objective risk; 

No psychometric 
information on scale 

Colon/ 
Croyle & 
Leiman 

(1993) 

Determine level of interest 
in genetic testing 

None described Level of interest in genetic 
testing most strongly correlated 
with perceived risk for colon 
cancer; Anxiety does not 
undermine interest 

No description of PR 
measure; no determination 
of ethnicity or race 

BRCAl = breast cancer gene 1; CRC = colorectal cancer; FDR = first-degree relatives; PR = perceived risk 
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Documentation of Perceived Risk as a Major Variable in Studies of Inherited Susceptibility to Cancer (ISC) 

ISC Group/ 
Reference 

Study Purpose Risk Perception Measures Key Findings Limitations 

Colon/ 
Glanz et al. 
(1999) 

To understand factors 
associated with interest in 
genetic counseling & 
intentions to obtain cancer 
susceptibility testing 

Subjects asked how they 
perceived their chances of 
getting CRC or colon polyps 

Subjects who had higher PR 
had higher interest in genetic 
counseling (OR 1.46; 95% CI 
[1.10,1.95], P = .01) and 
genetic testing (OR 1.84,95% 
CI [1.29-2.62, P=.001) 

PR not defmed 

Analysis provides 
incomplete examination of 
conceptual framework (PR 
is a predisposing factor) 

Petersen et al. 
(1999) 

Evaluate if strength of 
family history of CRC is 
associated with PR and 
willingness to undergo 
genetic testing 

Comparative risk: compared to 
most people of your same age, 
sex, & race.. .chances of 
getting CRC in lifetime? 

Absolute risk: How likely is it 
you will get CRC sometime in 
your life? 

The more relatives with CRC, 
the greater the comparative & 
absolute PR of CRC 

PR not significantly correlated 
with willingness to undergo 
genetic testing. 

Homogenous sample 

Subjects did not provide 
names of relatives to verify 
diagnosis 

Colon/ 
Sandler et al. 
(1989) 

Determine factors for 
increasing cancer 
screening 

PR of cancer & factors did not 
predict compliance to 
screening; high-risk individuals 
more likely to be screened 

PR based on one probability 
question; 

Low response rates 

Ovarian/ 
Schwartz, 
Lerman, Daly, 
etal.(1995) 

Identify use of 
conventional ovarian 
cancer screening in women 
with inherited 
susceptibility to ovarian 
cancer 

Question to compare risk to 
other women who do not have 
a close relative with ovarian 
cancer on 4-point scale (much 
higher to less) 

Only risk factor consistently 
related to screening use was 
family history suggestive of 
ISC 

PR assessed by one 
quantitative question on 
comparative risk 

Ovarian/ 
Schwartz, 
Lerman, Miller, 
etal.(1995) 

Examine predictors of 
psychological distress 
among women at increased 
risk 

3-item, unidimensional scale 
using 4-point scale (response 
options not described) to assess 
comparative risk 

Overestimators of PR have 
more psychological distress 

Age of FDR & number of 
objective risk factors 

PR scale not well-described 
(alpha = 0.63) 

BRCA1 = breast cancer gene 1; CRC = colorectal cancer; FDR = first-degree relatives; PR = perceived risk 



Table 2.4 (continued) 
Documentation of Perceived Risk as a Major Variable in Studies of Inherited Susceptibility to Cancer (ISC) 

ISC Group/ 
Reference 

Study Purpose Risk Perception Measures Key Findings Limitations 

negatively related to PR 

Age/stage of proband 
positively related to subjects' 
PR 

PR did not have direct effects 
on psychological distress 

PR was a mediating variable 
between monitoring and 
intrusive thoughts 

Ovarian/ 

Wardle(1995) 

Investigate individual 
factors that are associated 
with PR of cancer among 
358 women with FDR with 
ovarian cancer 

Personal cancer risk rated on 4-
point scale from very unlikely 
to very likely 

General cancer risk (1/5,1/10, 
1/15,1/25,1/50,1/100) scored 
from 1 (low) to 6 (high) 

PR higher in women who knew 
more people who had died of 
cancer 

Negative correlation between 
dispositional optimism and 
perceived risk (r = -. 17) 

Psychological well being 
related to perceived risk (r = 
.15, P =.001) 

PR not defined 

No relationship specified 
between PR & cancer worry 

BRCAl = breast cancer gene 1; CRC = colorectal cancer; FDR = first-degree relatives; PR = perceived risk 
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Perceived Risk of Inherited Susceptibility to Cancer Model 

The variables in the PRISC model have their origins in the literature and the 

investigator's phenomenology study of women with inherited susceptibility to breast 

cancer. 

Awareness of Precipitating Events 

The PRISC model poses that an awareness of precipitating events of family cancer 

is an antecedent of perceived risk. Awareness of participating events is defined as the 

degree to which a person is cognizant of family history of cancer. Awareness can begin 

with being told of family history and change over time. Indicator variables of awareness 

of precipitating events are acknowledgement of cancer proneness, family 

communications, witnessing cancer, and signs and symptoms of cancer. 

Acknowledgement of Cancer Proneness 

The definition of cancer proneness in this study is the degree to which a person 

recognizes that cancer may be pervasive throughout his or her family and through 

generations. Awareness of the inheritance of familial diseases is part of family culture in 

western societies (Richards & Ponder, 1996). Awareness occurs when an individual is 

informed, usually by a family member, of the family cancer history. Awareness and 

intensity of risk is not static, and fluctuates throughout life. Some families with inherited 

disorders are constantly aware that an inherited disorder runs in the family. For example, 

research with families with hereditary breast and ovarian cancer suggests that some 

families describe a "proneness" to the cancer that is passed firom mothers to daughters 

(Green, Murton, & Statham, 1993; Richards, Hallo well. Green, Murton, & Statham, 
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1995). Others may not become aware of the risk situation until later in life or until a close 

family member becomes diagnosed with the disease. 

Family Communication 

Family commimication in the PRISC model is defined as the degree to which family 

patterns of dealing with each other are either open (promote healthy exchange) or closed 

(promote self-isolation or isolation imposed by family members). Family communication 

involves the interactions between or among an at-risk person and a family member(s) 

with cancer, or commimications among several family members who may or may not 

have a cancer history. 

In their study of perceptions of women with a primary relative with breast cancer, 

Chahners and Thomson (1996, p. 267) stated: 

Women who described themselves as close and who had open boundaries with the ill 
relative 'lived' the relative's cancer illness and experienced greater emotional impacts than 
women who reported distant relationships and closed boundaries with the ill relative.. .When 
the relationship was distant, there was less sharing of the illness experience and [women] felt 
more removed fi-om the cancer illness itself This distance tended to dull the impact because 
[women] could only imagine rather than 'feel' [their] relative's illness. 

Chalmers, Thomson, et al. (1996) found that previous open communication patterns 

did not predict the level of communication regarding breast cancer, and communication 

tended to be less open when centered aroimd breast cancer. However, if previous 

communication patterns tended to be closed, particularly around emotional issues, breast 

cancer communication was markedly restricted. These investigators reported restricted 

communication patterns in that family discussions focused primarily on physiological 

processes and emphasized the "technical" aspects of the experience. Closed 

commimication hindered the processes of coming to terms with perception of risk. 
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Many challenges are associated with a woman's sense that she is burdening other 

family members by "opening up" the cancer experience. Some families do not discuss the 

topics of cancer and genetic risk because of their painful associations with significant 

losses to cancer or the complexity of the genetic information (Loescher, 1996). 

Frequently, relatives do not support or understand a woman's need to seek out this 

information (Esplen et al., 1998).). In Chalmer, Thomson, et al.'s (1996) study, families 

superficially discussed meanings, impact and fears concerning breast cancer. Unhealthy 

communications patterns may cause such emotional scarring in families that individuals 

impose upon themselves self-isolation, or become isolated by other family members 

(Kash, Holland, Osborne, & Miller, 1995; Loescher, 1996). One informant in Loescher's 

(1996) study stated: 

"I feel I've watched it [breast c£incer] kind of affect my mother's relationship with different 
people in the family and now, especially with her sister and her daughters, especially with 
the women. And now I know my sister and I struggle with it. We can't really talk about 
it.. .we do but we don't and then there's tension. We can't really talk about it. So it's just a 
real tough thing to deal with." 

Signs and Symptoms 

Common symptoms play a role in evoking worry about cancer, both by activating 

threat cognitions and enhancing perceived risk (Easterling & Leventhal, 1989). Signs and 

symptoms, the presence of a breast lump or a suspicious finding on a mammogram raises 

awareness of risk of breast cancer. Signs and s3anptoms are threatening experiences that 

lead women to view themselves as "walking in the relative's path" and sharpening their 

sense of vulnerability to cancer (Chalmers & Thomson, 1996, p. 272). In the study 

conducted by Chalmers and Thomson, one woman stated: "when I found a prominent 



65 

change [abnormality]...! think that has brought it [breast cancer risk] home to me." (p. 

272). 

Witnessing Cancer 

The PRISC model defines witnessing cancer as the amount of time a person has had 

contact with people who have cancer: observing them get through treatment and side 

effects; experiencing different pathways of survival, recurrence, and death. People at 

high-risk of cancer and who are involved in the care of others with cancer, are able to 

observe what happens during and following cancer treatment. As contacts with cancer 

increase, witnessed incidents increase as does the potential for awareness of personal risk 

(Chalmers & Thomson, 1996). One group of uivestigators found that Mends' and 

families' personal experiences with cancer were significant predictors of their own 

perceived cancer risk (Helzlsouer et al., 1994). 

Witnessing cancer involves experiences with cancer death, "healthy" cancer 

survival or survival that is fraught with sequelae resulting from the disease or treatment. 

The degree to which women at high risk for breast cancer personally live the cancer 

experience is influenced by the quality and amoimt of shared time with her cancer-

affected relative, the relative's illness trajectory, and the extent to which physical and 

psychosocial suffering of the relative is witnessed (Chalmers, Thomson, et al., 1996). 

People who have not witnessed cancer may be required to engage in abstract 

thinking about their risk. Conversely, people who have witnessed cancer, particularly in 

close family members, view risk as a reality "with social and familial meanings that 

inform the understanding of risk..." (Bottorf et al., 1998, p. 70). 
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Perceived Risk of Inherited Susceptibility to Cancer 

Perceived risk of ISC is an intrapersonal phenomenon: it is the degree to which an 

individual is able to continuously construct meaning—through intuition, observation, 

knowledge and experience—of the potential for developing inherited cancer (Loescher, 

1997a). "To an individual, risk becomes an experience characterized by concern for 

impending illness, and is viewed as a symptom of future disease for oneself or one's 

family" (Bottorf et al., 1998). In the PRISC model, three indicator variables, cancer 

destiny, cancer knowledge, and acknowledgement of probability help explain perceived 

risk. 

Acknowledgement of Probability 

Acknowledgement of probability is a person's estimates of comparative or absolute 

risk of cancer. Acknowledgement may change throughout adult life. As described earlier, 

the literature depicts probability as an essential attribute of risk perception. People in 

high-risk families usually are asked to cite their risk in terms of comparative or absolute 

probability. The risk estimate cited is then compared with risk estimates derived from 

empirical analyses, such as Bayesian analysis, or from epidemiological data (Offit & 

Brown, 1994). Risk estimates for ISC were relatively crude approximations until the 

recent molecular characterization of well-defined hereditary cancer syndromes, which 

offers the potential for more accurate estimations of inherited cancer risk (Offit & 

Brown). However, even sophisticated models of risk estimates for ISC do not account for 

individual risk perception. 
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Cancer Destiny 

The PRISC model posits that throughout adult life, cancer destiny is the degree to 

which a person with a family history of cancer feels personal control or external forces 

influences personal risk of developing cancer. Cancer destiny seeks to explain reasons for 

being at risk for cancer. Do people, by virtue of their lifestyle, have control over whether 

or not they develop cancer? Alternatively, does cancer occur as a chance event or a result 

of circumstances beyond human control? Perceptions of cancer destiny depend on a 

person's locus of control. People who have an internal locus of control may tend to 

believe that, regardless of biology, they can manipulate the environment in their favor. 

They are more likely to act to reduce risk (Wallston & Wallston, 1981). People with an 

external locus of control may believe that genetics is their destiny in terms of developing 

cancer (Bottorf et al., 1998). They rely on fate or other powerful sources, such as God's 

will as explanations for their risk. 

Chalmers and Thomson (1996) found that control involves acknowledgement of 

cancer risk. Acknowledgement of cancer risk may facilitate actions related to risk 

reduction, early detection, or both. 

Knowledge 

Knowledge consists of an individual's comprehension of the hereditary nature of 

the cancer. People in high-risk families may have a great deal of knowledge about the 

family disease or limited knowledge. Knowledge of inheritance might be groimded in 

concepts of kinship that are themselves sustained by everyday social activities and 

relationships, which may make people particularly resistant to new knowledge (Richards 
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& Ponder, 1996). Development of a risk perception includes an accurate, comprehensive 

knowledge of cancer and cancer risk (Chalmers & Thomson, 1996). In the absence of 

knowledge of inherited predisposition to breast cancer, women may feel that breast 

cancer is inevitable (Chalmers & Thomson) or presence of knowledge can be a reminder 

of risk (Loescher, 1996). 

Fear 

Fear is a constant, immobilizing feeling that may sxirface at any time after 

perceiving risk of cancer. Fear, the overriding emotion in perceived risk of ISC, can be 

fear of cancer itself, cancer screening, or cancer treatment. In Loescher's (1996) study, 

women described the fear of breast cancer as being constant, immobilizing, paralyzing, 

and fragile. 

The future becomes fearful when individuals anticipate personally developing cancer 

situations similar to those experienced by other family members (Esplen, et al., 1998). 

Fear of the future may interfere with many aspects of their lives, including relationships, 

career choices, marital and child-bearing decisions, self-esteem, and body image (Kash, 

Holland, Halper, & Miller, 1992; Kelly, 1983; Lynch & Lerman, 1996; Schwartz, 

Lerman, Miller, et al., 1995). Similar to people with breast cancer, those at high risk may 

struggle with a conscious or unconscious fear about a diagnosis or dying (Spiegel, 

Bloom, Kraemer, & Gottheil, 1989). However, among women with a family history of 

ovarian cancer, perceived ovarian cancer correlated with cancer-specific distress, but not 

general distress (Schwartz, Lerman, Miller, et al.). 
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Fear may serve as a catalyst for self care or may precipitate denial of risk 

(Loescher, 1996). The PRISC model poses that fear blocks one's ability to take risk 

action. 

Bad Experience with Cancer 

Bad experience with cancer is defined as the degree to which a person's experiences 

with other people who have had cancer evoke negative feelings about cancer. In their 

study of women at high familial risk for breast cancer, Chalmers and Thomson (1996) 

found that women who "intensively experienced" a relative's cancer, had more difficulty 

resolving cancer as an illness. Personalized anxieties from the relative's experience 

complicate the risk perception process. In Loescher's (1996) study, a theme generated 

from at-risk women was observing the "slowly dying will of family members with cancer 

to survive," which was manifested by refiisal of treatment or attempted death by suicide. 

Treatment sequelae cause family emotional scarring and caring for a family 

member with cancer can be traumatizing to the at-risk person. Illustrating this 

phenomenon is an at-risk woman's refiisal to ever have breast surgery because 

mastectomy symbolizes the beginning of physical, emotional, social, and spiritual 

destruction experienced by her mother, aunt, and grandmother. Good treatment outcomes, 

however, place cancer in a more positive light for family members (Loescher, 1996). 

Cancer Incidents 

Fear is compounded by cancer diagnosis, recurrence, and death among family 

members. Each diagnosis of cancer in the family intensifies fear. Each cancer incident 
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can precipitate fear of a downhill course for family members with cancer (Loescher, 

1996). 

Chalmers and Thomson (1996) found that a breast cancer diagnosis in a relative 

brought the reality of cancer in the at-risk woman into her consciousness and "marked the 

beginning of a personal sense of vulnerability" (p. 268). Early and accurate detection of 

the relative's cancer facilitated the at-risk woman's adjustment to her relative's illness, 

whereas problems with diagnosis led to frustration and inability to resolve feelings about 

the relative's illness (Chalmers & Thomson). 

Cancer Worry 

Cancer worry is the extent to which a person fixates on signs or symptoms of cancer 

that are perceived as real. At-risk individuals may worry about signs and symptoms of 

cancer that may be perceived as real, even if no cancer is evident. For example, 

"imaginary" breast lumps can be found by a woman who constantly checks her breasts 

for lumps. Or, every ache and pain indicates cancer (Loescher, 1996). People with 

pessimistic bias may exhibit more worry and make more trips to health care providers for 

reassurance (Kreuter & Strecher, 1995) or they may avoid going for fear of finding 

cancer (Kash et al., 1992). 

Experiences with affected relatives also have an impact on worry. One woman 

stated: 

"I found at certain point in my sister's illness, my breasts would hurt so much.. .and I am 

sure it was all psychosomatic. I was so wrapped up in her and constantly thinking about her" 

(Chalmers & Thomson, 1996, p. 267). 
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SyppQrt 

Support is defined as the extent to which a person has ongoing positive, mutual, 

reliable, comforting interactions with others concerning need for information and 

feedback. In the PRISC model, support is derived from family members and health care 

providers. 

In their study of women at high risk for breast cancer susceptibility, Chalmers, 

Thomson, et al. (1996) foxmd that few women reported receiving support in a systematic 

or comprehensive manner. 

Familv Support 

Family support is defined as the degree to which individuals perceive that their needs 

for support, information, and feedback are fulfilled by family over time. Seeking or not 

seeking support and approval from family members is a means of self preservation 

(Loescher, 1996). In Chalmer, Thomson, et al.'s study (1996), many women attempted to 

derive support from family, however, this support was often insufficient. For example, 

family members who lacked knowledge of breast cancer were limited in their ability to 

imderstand or empathize with the women's experiences. 

However, family support can enhance early detection and monitoring for cancer. 

Family members "police" early detection behaviors of others in the family. Conversely, 

some individuals may defy the temptation to shun early detection and preventive 

measures practiced by other family members. (Loescher, 1996). 
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Health Care Provider Support 

Support from health care providers is defined as the degree to which individuals 

perceive their needs for support, information, and feedback are fulfilled by healthcare 

providers over time. Medical care can be comforting and reassuring when health care 

providers have a high index of suspicion for hereditary disease recognize the importance 

of family history, and are knowledgeable about actions to reduce risk of breast cancer 

(Loescher, 1996). Women who are at high risk for breast cancer view physicians as 

potential and desired sources of support; however women also perceive formal physician 

support as being incidental rather than purposefully given to assist with dealing with 

feelings of risk (Chalmer, Thomson, et al., 1996). 

Medical care can be discomforting and insensitive when health care providers have 

inadequate knowledge of hereditary cancers and provide misinformation (Loescher, 

1996). Chalmer, Thomson, et al. (1996), reported that most women perceived they did 

not receive support from physicians; however, the women also felt physicians were too 

busy or would view their concerns negatively. Nurses were seldom mentioned as sources 

of healthcare provider support. 

Action 

When individuals form a perception of risk they may or may not decide to take 

action to reduce, eliminate, or otherwise modify that risk. A person's perceptions of risk 

ultimately will determine what risk action will (or will not) be taken. Variables measuring 

action include genetic testing for cancer predisposition; participation in early detection 

and prevention activities, such as manmiography, clinical breast exam, and prophylactic 
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surgery; changes in lifestyle, i.e., dietary and exercise changes; and enrollment in clinical 

trials. 

Genetic Testing for Cancer Predisposition 

In the PRISC model, genetic testing is a person's uptake of or interest in genetic 

predisposition testing or counseling for cancer. Genetic testing for cancer predisposition 

provides another means of evaluating possible risk for ISC. In the case of inherited 

susceptibility to breast cancer however, identification of a gene mutation cannot predict, 

with certainty, whether a person will develop breast cancer. Only a firaction of women 

with a strong family history of breast cancer will carry a mutated breast cancer gene; the 

remainder may reflect chance or shared exposures in families to noninherited risk factors. 

Additionally within families that carry a mutated breast cancer gene, the disease may not 

be expressed because of incomplete gene penetrance or variable gene expressivity (Egan 

et al., 1998). 

In the absence of risk-reducing behaviors with demonstrated efficacy, genetic 

predisposition testing may not be appealing to people at greatest risk for carrier status 

(Andrykowski, Lightner, Studts, & Munn, 1997). However, the high-risk women in 

Loescher's (1996) study indicated that genetic testing would benefit themselves, their 

family, and other women at high risk. 

Only a small proportion of at-risk individuals have elected to undergo genetic 

predisposition testing for cancer. (Cappelli et al., 1999; Lerman, Narod et al., 1996; 

Lerman et al., 1999; Richards, 1999). In general, people with a higher self-perceived risk 

of ISC tend to desire genetic testing for cancer (Evans et al., 1994; Glanz et al., 1999; 
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Lerman, Lustbader, et al., 1994; Struewing et al., 1995). On the other hand, Petersen's 

(1999) group found that people with a strong family history of colorectal cancer were 

interested in genetic testing, regardless of the strength of their perceived risk. However, 

subjects in these studies were offered a hypothetical, rather than actual test. 

In their study of persons at high familial risk for colorectal cancer, Codori et al. 

(1999) found that the association of risk perception and uptake of genetic testing 

depended on frequency of cancer thoughts. Among participants who thought about 

getting colorectal cancer more often, the probability of xmdergoing testing increased as 

perceived risk increased to approximately 50 percent likelihood of getting colorectal 

cancer. Participants in Loescher's (1996) study suggested that knowing the results of 

genetic testing would seal the fate of being at high risk and transform every symptom into 

cancer. 

Changes in Lifestyle 

Changes in lifestyle are the extent to which a person alters modifiable risk factors for 

cancer in order to promote health, such as diet and exercise. The association of 

modifiable risk factors with cancer in people with a strong family history of cancer has 

not been well established. In women with at high familial risk for breast cancer, Egan et 

al. (1998) found statistically significant inverse associations for intake of carotene-rich 

foods (>2000 lU/day) and strenuous activity as a young adult. They noted increased risk 

of breast cancer in women who gained weight during menopause, and no association with 

oral contraceptive use. Associations for most risk factors with breast cancer were similar 

among women with and without a family history of breast cancer. Although modifiable 
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risk factors appear to be independent of familial breast cancer, women at high risk may 

reduce their risk through adjustments in lifestyle choices. 

Some lifestyle choices are diet and exercise modification. Women at high risk for 

breast cancer acknowledged the role of a healthy diet, exercise, and other activities to 

reduce stress, which affects one's ability to fight and survive cancer, if it occurs 

(Loescher, 1996). Some women with inherited susceptibility to breast cancer attempt to 

foster a healthy lifestyle while continuing to meet family, career, leisure, and household 

demands. Chalmers and Thomson (1996) found that prioritizing a healthy lifestyle 

reflected a balancing act where women adopt a belief that their own care was important 

while maintaining their other roles and responsibilities. 

Participation in Early Detection and Prevention Activities 

Early detection and prevention activities, during adult life, are the extent to which a 

person uses established guidelines from health care providers or professional 

organizations and specialty groups to decrease cancer risk. People with family histories 

of cancer desire more precise approximations of hereditary risk as they consider 

prevention and early detection strategies (e.g., hormonal therapy, prophylactic surgery, 

dietary intervention, chemoprevention trials, or intensive screening programs) (Offit & 

Brown, 1994). 

Kash et al. (1992) reported that women with a strong family history of breast cancer 

with higher anxiety came in less often for regular clinical breast examination and tended 

not to perform breast self-examination. Participants in their study who rated high on 

perceived risk and had high distress were least likely to use preventive behaviors. The 
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investigators hypothesized that women who think they definitely will develop breast 

cancer believe they cannot do much to decrease their chances, and, therefore, would not 

engage in early detection behaviors. Another explanation by Chalmers and Thomson 

(1996) was that women at high risk for breast cancer may be at various stages of sorting 

through their own perceptions of risk and may not be ready to deal with their own self-

care behaviors. 

Loescher (1996) fovmd that women at high risk for breast cancer followed 

guidelines for high-risk early detection screening, although sometimes they delayed 

screening for fear of finding suspicious results. Early detection activities also served as a 

constant reminder of their family history of breast cancer. Moderate levels of cancer 

worry may facilitate, rather than undermine, adherence to screening mammography 

(Diefenbach, Miller, & Daly, 1999). 

Bilateral prophylactic mastectomy in women with a strong family history of breast 

cancer may decrease their risk of breast cancer by as much as 90 percent (Hartmann et 

al., 1999). Although high-risk women may express a high level of interest in bilateral 

prophylactic mastectomy (Stefanek, Helzlsouer, Wilcox, & Hovm 1995) they still must 

choose between living with the risk of breast cancer or living with the psychological and 

physical changes following siurgery and any residual breast cancer risk (Loescher, 1996; 

Stefanek, 1995). Additionally high-risk women who have undergone bilateral 

prophylactic mastectomy may exhibit more worry about breast cancer development than 

comparison groups (Stefanek et al., 1995). 
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Chemoprevention may be a viable alternative for people at risk for inherited cancer 

susceptibility. High-risk women in the Breast Cancer Prevention Trial (BCPT) (Fisher et 

al., 1998) who were randomly assigned tamoxifen (vs. placebo) had a 49 percent reduced 

risk of invasive breast cancer after a median of 55 months. The follow-up study of 

tamoxifen and raloxifene (STAR) currently is underway to evaluate more 

chemopreventive possibilities for women at high risk for breast cancer. 

Participation in Research 

Some women in Loescher's (1996) study commented that strong family history of 

breast cancer motivates involvement in clinical breast cancer prevention research. The 
* 

PRISC model defines participation in research as a person's actual participation or 

interest in participating in research studies related to cancer prevention, early detection, 

and genetics. The desire to participate in research heightens with each family occurrence 

of cancer. Specifically, being involved research protocols offered the following benefits: 

(a) an accessible mechanism for screening; (b) reassurance to someone with a strong 

family history of cancer; (c) the ability to help others at similar risk. However, 

participants also suggested that time constraints and side effects of preventive treatment 

overshadow their desire to participate. These women would not make hasty decisions to 

participate. 

Summary of PRISC Conceptual Model 

The PRISC conceptual model illustrates a process of risk perception. The model is 

based on information from clarification of the concept of risk perception in inherited 

disease, a preliminary phenomenological study of women at high familial risk for breast 
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cancer, a preliminary study of one of the model variables; cancer destiny, and the 

literatm-e on perceived risk of ISC. 

The PRISC conceptual model suggests that initiating the process of perceived risk of 

ISC is an individual's awareness of precipitating events, such as acknowledgement of 

cancer proneness, family communications, witnessing cancer, and experiencing signs and 

symptoms of cancer. Awareness positively influences perceived risk, which is explained 

by cancer destiny, acknowledgement of probability and cancer knowledge. Once risk is 

perceived, the person may or may not choose to act to reduce risk, thus, perceived risk is 

a mediator between awareness of precipitating events and action. Perceiving risk of 

cancer engenders fear (embodied by a bad experience with cancer; each cancer diagnosis, 

recurrence and death in the family; and worry about cancer), which mediates the person's 

path to action. The model suggests that fear inhibits action to reduce risk. The path from 

perceived risk to action is also mediated by support from family and health care 

providers. Presence of support moves a high-risk individual to act to reduce risk. Without 

support, an individual will be imlikely to act to reduce risk. Action is measured by desire 

to undergo genetic predisposition testing for cancer, lifestyle changes, traditional early 

detection and prevention activities, and participation in research. 

Summary 

Although much has been written on risk perception in the general health literature, 

this literature tends to focus more on risk-reducing action than the conceptual aspects of 

risk perception. Similarly, in the inherited disease literature, perceived risk continues to 

be described in an ill-defined, inconsistent manner. Questions concerning probability are 
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most frequently used to measvire risk perception, which is then interpreted as either 

optimistic or pessimistic bias. This interpretation may be skewed because of the framing 

of the questions and the lack of subjective data. 

Few studies of risk perception are theory-based, and those that are frequently 

borrow theories from sociology and psychology to study and "undefined" concept of risk 

perception. Studies of perceived risk of breast cancer in the general population indicate 

that family history has the strongest association with perceived risk. Many studies of 

perceived risk in adults with ISC looked at perceived risk as a predictor or mediating 

variables for uptake of genetic testing or other preventive behaviors. However, 

instruments used in these studies were not always clearly specified. 

Perceived risk of ISC is a multidimensional process. The PRISC model, based on 

preliminary research and the literature, illustrates such a process. 
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CHAPTER m 

METHODS 

Chapter DI addresses the research approach to conduct the study and test 

relationships among variables in the PRISC model. This chapter also describes methods 

used to establish the psychometric properties of newly developed and revised 

instruments. The research questions were: 

1. What are the psychometric properties of newly developed and selected instruments 

designed to measure concepts contained in the PRISC model? 

2. What are the factors underlying proposed key variables in the process of perceived 

risk? 

2.1. What are the essential attributes of the process perceived risk of ISC as 

determined by evaluating the factors underlying the concepts in the PRISC 

model? 

3. What is the structure of relationships among all the variables specified in the PRISC 

model? 

3.1. What are the antecedents of perceived risk of ISC? 

3.2. What variables mediate the path from perceived risk to risk-altering reducing 

action? 

Latent Variables and Manifest Variables 

The PRISC model, introduced in Chapter 1, is a latent variable model. This type of 

model is also known as a structural equation model (SEM). According to DeVellis (1991) 

latent variables differ from manifest variables in that some aspect of the latent variable. 
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such as strength or magnitude, changes. Latent variables cannot be observed or quantified 

directly but take on a value under specified conditions. The true value of a latent variable 

presumably will cause indicators used to measure the variable to take on a certain value. 

Each set of indicators should give an indication of the strength of the latent variable. That 

information can be used to infer how highly correlated the indicators are with the latent 

variable under study (DeVellis). 

The model presented in Figure 3.1 represents a linear process, and one might 

question how this process meshes with unitary thinking, which is not considered causal. 

Several important points expUcate the use of latent variable modeling in this study with 

unitary thought: 

1. The latent variables and indicator variables are largely derived from 

phenomenological data, which highlight a person's experience, perception or 

awareness, and expression of experience and perception. In other words, unitary 

thinking underlies all the variables. 

2. Consistent with unitary thinking, the PRISC model represents a beginning effort to 

identify phenomena that are interconnected and may be important aspects of a pattern 

of risk perception (to be investigated further in future studies). 

3. The model illustrates a process of risk perception, rather than study of individual 

variables. 

4. Loehlin (1992) in his description of causal relationships, asserts that the word "cause" 

must be considered in the appropriate context for the study at hand. The causal arrows 

represent causes of different kinds and "the essential feature for the use of a causal 
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arrow .. .is the assumption that a change in the variable at the tail of the arrow will 

result in a change in the variable at the head of the arrow, all else being equal" 

(Loehlin, p. 4). 

Latent variables in the PRISC model are awareness of precipitating events, 

perceived risk, fear, support, and action. Table 3.1 lists the latent variables and their 

posited indicators. The PRISC model also contains manifest variables. Unlike latent 

variables, manifest variables can be directly measured (Loehlin, 1992). All of the 

indicator variables are considered manifest. 

Reflecting unitary thought, the variables in the PRISC model are not necessarily 

sequential and all variables may not need to be present to move from awareness of 

precipitating events to perceived risk to action. More variables may exist than this model 

illustrates, or latent variables could be measured by different manifest variables. 

Research Design 

A research design provides the blueprint for a study with a goal of maximizing 

control over factors that could interfere with desired study outcomes (Bums & Grove, 

1987). Research designs enable researchers to answer research questions as validly, 

objectively, accurately, and economically as possible (Kerlinger, 1992). 

Examining theoretical propositions requires a correlational design which uses 

correlational statistics and interprets findings in terms of relationships among variables. 

Because a goal of this study is to test a model, the design was correlational using SEM 

(Bums & Grove, 1987; Loehlin, 1992). The design also was cross-sectional, because all 

observations on the study variables occur at one point in time (Spector, 1981). 
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Table 3.1 

Perceived Risk of Inherited Susceptibility to Cancer Model: Definitions of Latent (L) 
and Revised Definitions of Manifest (M) Variables 

Variable Definition 

Awareness (L) The degree to which a p^on is cognizant of family history of breast 
cancer. Awareness can begin with being told of family history. 

Acknowledgement 
of Proneness (M) 

The degree to which a person recognizes that cancer may be pervasive 
throughout her family and through generations. 

Family 
Communications 
CM) 

The degree to which family patterns of dealing with each other are 
either open (promote healthy exchange) or closed (promote self-
isolation or isolation imposed by family members). 

Signs of Cancer 
(M) 

Presence of a Iimip in a breast or axilla; a finding on mammogram or 
ultrasound that may be suspicious for breast cancer. 

Witnessing Cancer 
(M) 

The amount of time a person has had contact with people who have 
cancer: observing them get through treatment and side effects; 
experiencing different pathways of survival, recurrence, and death. 

Perceived Risk of 
Cancer (L) 

The degree to which a person is able to construct meaning—through 
intuition, ongoing observation, knowledge and experience—of the 
potential for developing inherited breast cancer. 

Acknowledgement 
of Probability (M) 

A person's estimates of comparative or absolute risk of cancer at 
particular points in time. 

Cancer Destiny (M) 
Throughout adult life, the degree to which a person with a family 
history of cancer feels personal control influences personal risk of 
developing cancer. 

BCnowledge (M) 
A person's general comprehension of breast cancer as an inherited 
disease and breast cancer risk factors. 

Fear(L) 
A constant, immobilizing feeling that may surface at any time after 
perceiving risk of breast cancer. Fear impedes action to reduce cancer 
risk. 

Bad Experience 
with Cancer (M) 

The degree to which a person's experiences with other people who 
have had cancer evoke negative feelings about cancer. 

Cancer Incidents 
(M) 

The extent to which each cancer incident, such as primary diagnosis of 
cancer, cancer recurrence, or cancer-related death that occurs in the 
family compounds personal fear of cancer. 

Cancer Worry (M) The extent to which a woman fixates on signs or symptoms of breast 
cancer that are perceived by her as real. 

Support 
(L) 

The extent to which a person has ongoing positive, mutual, reliable, 
and comforting interactions h^ with others concerning need for 
information, and feedback. 
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Table 3.1 (continued) 

Perceived Risk of Inherited Cancer Susceptibility Model (Respecified): Definitions of 
Latent (L) and Mani iest (M) Variables 

Variable Definition 

Family Support 
(M) 

The degree to which individuals perceive their need for support, 
information, and feedback are fulfilled by family over time. 

Health Care 
Provider Support 
(M) 

The degree to which individuals perceive their needs for support, 
information, and feedback are fulfilled by healthcare providers over 
time. 

Action (L) The extent to which a person engages in behaviors or activities with a 
goal, through adult life, of altering cancer risk. 

Genetic Testing 
(M) 

A person's uptake of or interest in genetic predisposition testing or 
coimseling for cancer. 

Lifestyle Changes 
(M) 

The extent to which a person alters modifiable risk factors for cancer 
in order to promote health (e.g., diet, weight control, exercise, 
hormone replacement therapy). 

Traditional Early 
Detection & 
Prevention (M) 

During adult life, the extent to which a person uses established 
guidelines from health care providers or professional organizations 
and specialty groups to decrease breast cancer risk: Early detection 
behaviors (e.g., breast self-exam, having a routine mammogram & 
clinical breast exam); prevention strategies (e.g., prophylactic 
mastectomy, chemopreventive substances). 

Participation in 
Research (M) 

At a given timepoint, a person's actual participation or interest in 
participating in research studies related to breast cancer prevention, 
early detection, and genetics. 
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Ethical Considerations 

Ethical considerations involved protecting the human rights of participants; 

balancing risks and benefits that participants may encounter while in the trial; securing 

informed, written consent, and submitting the proposal for institutional review and 

approval. Himian subjects approval was obtained through the University of Arizona 

Health Sciences Center Review Board prior to data collection. The University of Arizona 

Health Sciences Center Review Board letter of approval is in Appendix A. 

Protecting Human Rights of Subjects 

Human rights that require protection include: (a) the right of self-determination; (b) 

the right to privacy, (c) the right to anonymity and confidentiality; (d) the right to fair 

treatment; and (e) the right to protection from discomfort and harm (American Nurses 

Association, 1985). The investigator addressed the right of self-determination 

(individuals acting as autonomous agents) by informing participants about the study and 

allowing them to voluntarily choose participation or nonparticipation. 

The right to privacy is the individual's freedom to determine the time, extent, and 

general circumstances under which private information will be shared with others. 

Confidentiality is the handling of information in way that contributes to care of the 

individual and not disclosing the information to anyone not directly concemed with the 

welfare of the individual. This study involved collecting private information concerning 

participants' knowledge, beliefs, and opinions about the process of perceived risk of ISC. 

A participant's identity was not linked with her individual responses. Participants' names 

were not on the questionnaires; instead, all data were identified by code numbers. The 
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investigator's data for this study are accessible only by a computer password known only 

to her. Questionnaires are kept in a locked file cabinet, accessible only to the investigator. 

Since this study does not involve treatment or other intervention, rights 4 and 5 are not 

addressed here. 

Securing Informed Consent 

University of Arizona Health Sciences Center Review Board indicated that a formal 

consent form was not required for this study. The Board deemed the study "minimal risk" 

and recommended putting a disclaimer at the beginning of the questionnaire booklet 

(Appendix A). The disclaimer listed the study purpose, risks and benefits of participating, 

confidentiality, reimbursement issues, publication of data, and who to contact with 

questions or problems. 

Participation in a research study begins when the individual provides informed 

consent, an act of autonomous authorizing" (Faden & Beauchamp, 1986, p. 235). There is 

considerable agreement that the elements of informed consent are decisional capacity, 

disclosure, comprehension, and voluntariness (Buchanan & Brock, 1995; Faden & 

Beauchamp) 

Decisional Capacity 

Decisional capacity refers to one's ability to make a decision and consists of the 

following elements; (a) the ability to understand what the options are; (b) the ability to 

understand the relevant consequences of acting on the options; (c) the ability to evaluate 

the risks and benefits of the consequences by relating them to relatively stable values and 

priorities. If participants lack any of these abilities, they cannot make informed decisions 
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consistent with their own values (Buchanan & Brock, 1995). The investigator of this 

study, therefore, needed to clearly describe its intent, specifically the options of 

participation versus nonparticipation and the consequences of each option. Because data 

collection involves mailed questionnaires and no face-to-face contact with participants, it 

was beyond the investigator's scope to assess participants' abilities to make value-based 

decisions. When participants returned the questionnaires, the investigator assumed they 

did so because the tenets of the study paralleled participants' values. 

Disclosure 

Disclosure involves providing information about the risks and benefits of the study. 

In true informed consent, researchers must not only disclose relevant information but the 

participants must also understand that information. In the case of informed consent, 

participants exhibit wide variability in their understanding of inforaiation being presented 

to them. Typically, informed consent involves individuals understanding that (a 

proposition is true) they consent or do not consent by understanding what is 

communicated by investigators (Faden 8c Beauchamp, 1986). Thus, it was incumbent 

upon this investigator to provide a consent document that clearly and concisely described 

the study's objectives, risks and benefits, and data collection process. Inclusion of the 

investigator's telephone number and email address on the disclaimer provided 

participants with a means to contact her if they did not understand the study. 

Voluntariness 

Voluntariness is essential for informed consent. Controlled acts compromise 

autonomy because they involve influences that are coercive (completely controlling). 
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manipulative (noncoercively altering choices available to participants or nonpersuasively 

altering perceptions of those choices), or persuasive (intentionally and successfully 

inducing a potential participant to accept the investigator's beliefs, attitudes, values, 

intentions, or actions). Participants can be persuaded and still make an autonomous 

decision; however, there can be a fine line between manipulation and persuasion (Faden 

& Beauchamp, 1986). When the investigator communicated directly with potential 

participants (via telephone or email), she reviewed the purpose of the study read each 

eligibility criterion and asked if they met the criterion. To avoid coercion or manipulation 

for eligible potential participants, the investigator stated, "I have told you the purpose of 

my study and you indicated you understood the purpose. You are eligible for my study 

based on criterion Do you wish to participate in the study? If the potential 

participant chose not to participate, the investigator thanked her for her time and ended 

the interaction at that point. The description of the study in the disclaimer was objective 

and not laden with the investigator's values, however, the focus of the study may have 

persuaded some individuals to participate. Participants were informed that they might 

withdraw from the study at any time without penalty. 

Balancing Risks and Benefits of the Study 

The risks identified for this study were minimal. The main possible or potential risk 

was anxiety about personal cancer risk (because of completing questionnaires); however, 

the investigator speculated that other psychological responses (e.g., depression) would be 

rare. If participants shared information about the study with family members, the impact 
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on family members might have precipitated some changes in family dynamics. However, 

such information was not collected as a part of this study. 

Potential benefits for participating in the study outweighed the risks. One benefit, 

the knowledge to be gained firom this study, had the potential to influence the care of 

persons at high genetic risk for cancer. Participation may have allowed some "catharsis" 

for people who are concerned about their genetic susceptibility to cancer. Participants 

may have increased their understanding of the research process and may have benefited 

firom the opportunity to leam firom the results. Finally, the study gave participants access 

to an existing research facility and information source. 

Sampling Procedures 

Using appropriate sampling procedures can increase representativeness, decrease 

systematic bias, and decrease sampling error (Bums & Grove, 1987). This study used 

nonprobability sampling, specifically purposive sampling. 

Purposive sampling is characterized by the investigator's judgements and deliberate 

efforts to obtain a representative sample by including certain subjects or elements in the 

study (Bums & Grove, 1987; Kerlinger, 1992). A limitation of piuposive sampling is that 

it is nonrandom, in that each individual in the target population does not have equal 

opportunity to be selected for the sample. Using random sampling would reduce 

sampling error and be more representative of the target population (Bums and Grove). 

However, for this study, the potential pool of participants was too small for random 

selection, and the study would have been too costly in terms of dollars and time. Instead, 
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the investigator addressed representativeness by including participants who met specific 

eligibility criteria (see below). 

Sample Selection 

The sample consisted of women with a strong family history of breast cancer. 

Specific eligibility included the following: 

1. No personal history of cancer (except nonmelanoma skin cancer). 

2. Age 18 to 90 years. 

3. Evidence of a strong family history of hereditary predisposition to breast cancer 

(Weber «& Garber, 1993): 

a. Two or more first-degree relatives (e.g., parent, sibling, child) with a history of 

breast cancer, or 

b. One first-degree relative and two or more second-degree relatives (e.g., 

grandparent, grandchild, aunt, or uncle), with a history or breast cancer or 

c. One or more family members diagnosed with either breast or ovarian cancer 

prior to age 50, or 

d. One or more family members with bilateral breast cancer, or 

e. Any family history of male breast cancer. 

4. Able to read and write English 

Women who had prior history of cancer, a familial history of other cancers exclusive 

of breast cancer, or incidence of breast cancer in the family that did not meet the strong 

hereditary predisposition criterion were excluded from the study 
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Sample Size 

When using SEM, no clear rules exist for determining sample size. Experts in SEM 

agree that the sample size must be large—and recommend a minimimi of 100-200 

subjects (Bollen, 1989; Loehlin, 1992; Norris, 1997). This number is based on use of 

maximum likelihood (ML) estimation, a common method for estimating the parameters 

in SEM. There are two important implications for sample size in SEM. A large sample 

size is preferred, but can result in a significant chi-square fit index, increasing the 

probability of rejecting a true model (Type I error)—one that fits the data (West, Finch, 

& Curran, 1995). Too small a sample size may generate an insignificant chi-square and 

acceptance of a model when it should be rejected (Type II error). When ML estimation is 

used to estimate parameters in a simple model, smaller sample sizes may increase the 

chance of type n error. 

The conceptual PRISC model contained five latent factors (constructs): awareness 

of precipitating events, perceived risk, fear, support, and action. Reisinger and Turner 

(1999) stated that the sample should be at least five times the number of parameters in the 

model, but with an absolute minimum of 50 respondents. According to Reisinger and 

Turner, parameters are the variables measuring constructs, therefore in the PRISC model, 

parameters would be manifest variables. There are 14 measures of constructs so per these 

recommendations, the sample size would be at least 70. Arrindell and Vanderende (1985) 

recommended a minimum of 20 cases per latent factor in SEM. Using this formula, the 

sample size also would be 100. If obtaining the minimum sample is not possible, at least 

several subjects per free (unfixed in the model) parameter are needed (Bollen, 1989). 
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Because this study involves psychometric testing of new and adapted scales, the 

ratio of subjects to items was taken into account. Tinsley and Tinsley (1987) suggested a 

ratio of about 5 to 10 subjects per item, up to about 300 subjects. The most number of 

items on an instrument used in this study was 22, requiring a minimum sample size of 

110 and maximum sample size of220 for psychometric purposes. Because of time and 

financial constraints a final sample size of200 women was targeted for the study. 

Statistical power is a controversial issue in SEM. Although Loehlin (1992) 

suggested that power calculations should be routine in SEM, methods to evaluate how 

much power is available in SEM analyses are not straightforward (Norris, 1997). 

Recruitment of Participants 

Several strategies were used to recruit eligible women. These strategies included 

brochures, specialty clinics, network sampling, and the Internet. 

Brochure 

The investigator-designed brochure for general distribution (e.g., individuals, 

commimity groups, health care providers, specialty clinics, etc.), described, in lay terms, 

the purpose and objectives of the study, eligibility criteria (listed by number), risks and 

benefits, and contact information (Appendix B). The brochure had one panel that could 

be torn off by the potential participant and mailed back to the investigator. The mail-back 

panel contained the potential participant's name, address, telephone numbers, and e-mail 

address and a space for her to write the number(s) of the eligibility criteria she met. 

Writing the criterion number instead of the actual criterion (which was listed on another 

section of the brochure that the woman kept) ensured confidentiality of the information 
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through the mail. Brochure development and mailings were funded by research monies 

available to the investigator through a predoctoral fellowship (University of Arizona, 

Arizona Cancer Center, Cancer Prevention and Control Predoctoral Fellowship [NIH 1 

R25 78447-01]. 

Specialty Clinics 

Tucson Breast Center CTBCl The TBC (2028 E. Prince Road, Tucson, Arizona 

85719; 520-326-6267) was established in 1975 and is Tucson's original mammography 

center. The TBC operates under the University Health Care Network and provides 

complete breast health care and full-service, state-of-the-art imaging. Some of its features 

include (a) high resolution mammography, including screening and diagnostic 

mammograms, breast ultrasound and stereotactic biopsy; (b) a highly trained staff of 

physician speciaUsts, nurses, and technologists; and (c) full accreditation by the 

American College of Radiology. 

The TBC sees approximately 400 clients per month. Prior to every mammogram, 

clients complete a questiormaire, which asks them about any family history of breast 

cancer. Using the investigator's eligibility criteria for family history of breast cancer to 

identify potential participants, TBC staff telephoned prospective participants to inform 

them of the study. TBC staff secured permission from prospective participants to have the 

investigator to contact them. Additionally, study brochures were placed within view in 

the TBC waiting area. Letters of support from TBC personnel and approval letters are in 

Appendix C. 
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Arizona Cancer Center TACO. The ACC is nationally recognized for developing 

improved methods for the diagnosis, treatment, and prevention of cancer. The ACC is a 

National Cancer Institute (NCI)-designated comprehensive cancer center. More than sixty 

percent of ACC patients travel from other Arizona communities, as well as other states 

and countries, to receive cancer treatment at the ACC. Many treatments offered through 

the ACC are not available elsewhere in the state, and, in some cases, these advanced 

treatments are available at only a handful of centers nationwide. The ACC is the 

Southwest's primary source for new cancer diagnosis and treatment research, with more 

than 130 experimental treatment programs currently available. These clinical trials allow 

Arizona cancer patients to be among the first to receive promising new treatments. 

The ACC is a site for the national prevention trial. Study of Tamoxifen and 

Raloxifene (STAR). This trial is enrolling postmenopausal women at high familial risk 

for breast cancer to receive either tamoxifen or raloxifene as a preventive agent. With 

permission from the principal investigator at the ACC, women who were ineligible for 

the STAR trial received information about this dissertation study. The STAR site 

coordinator mailed women received a letter that provided information about the study and 

how to contact the investigator. Interested women contacted the investigator directly to 

participate (Appendix C). 

Investigators at the ACC also are involved in the Womens Eating and Healthy Living 

(WHEL) trial and Women's Intervention Nutrition Study (WINS). Participants in these 

trials include women with breast cancer, currently with no evidence of disease. The 

investigators of WHEL and WINS agreed to contact participants in these studies to 
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inform them about this dissertation research. Participants were asked to contact relatives 

who possibly met the criteria for this study. If the relatives were interested in the 

perceived risk study, they contacted the investigator directly (Appendix C) 

Department of Obstetrics and Gynecology. The ACC refers women at high familial 

breast cancer risk to genetic counselors in the Department of Obstetrics and Gynecology 

at the University of Arizona Health Sciences Center. Leslie Pettijohn, a board-certified 

genetic counselor has a database of over 30 families who have a strong family history of 

breast cancer. She consented to contact clients in the database to inform them about the 

study. If interested in participating, family members could then contact the investigator 

directly (Appendix C). 

Network Sampling 

Participants also were recruited using network sampling, also known as the 

snowballing technique (Polit & Hungler, 1995). Women who participated in the study 

were asked to give a brochure to other women they knew who might meet the eligibility 

criteria. Upon hearing back from the second wave of women, the investigator contacted 

these potential participants, informed them about the study, and determined their 

eligibility. 

Internet 

A description of the study was posted on the ACC faculty page (the investigator is 

employed by the ACC) on the ACC web site. Interested parties could link to the 

investigator's email to obtain more information. Additionally, the study was posted on 

the web site for the consumer advocacy group. Facing Our Cancer Risk Empowered 
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(FORCE). FORCE is a nonprofit organization for women who are at high genetic risk for 

breast cancer. The web site is a resource for anyone who knows she is at risk, wonders 

whether she might be at risk, or cares about the issues and concerns that at-risk women 

face. Individuals who were interested in the study were linked from the web site to the 

investigator's email. 

Measures 

This section describes each of the measures selected or developed for use in the 

study, which measured indicator variables of the latent variables. Latent variables are 

labeled "Factor" followed by the corresponding latent variables. Variable names/labels 

and questionnaire names/labels are in Table 3.2. and Figure 3.1. 

All the measures were paper and pencil, self-report, short-answer measures or more 

lengthy Likert-type instruments. Appendix D contains all instruments. 

New and adapted instruments were assessed for reliability and validity. Reliability 

in most cases, was estimated by internal consistency, most often evaluated by coefficient 

alpha (Cortina, 1993). Construct validity was estimated through factor analysis. The 

procedures for estimating psychometric characteristics of the measures are in the Data 

Analysis section. 

Factor: Awareness of Precipitating Events (APE^ 

Acknowledgement of Cancer Proneness (TRONE't 

Acknowledgement of cancer proneness was assessed by three items the Cancer in 

the Family Scale (CFS). These three items reflected findings from the qualitative study. 

Each item was scored on a 5-point Likert-type scale, ranging from 1 (Strongly Disagree) 



Table 3.2 

Labels for the Named Variables and Instruments in the Revised Perceived Risk of 
Inherited Suscepti jility to Cancer Model. 

Variable Label Variable Name Instrument 
AWARENESS F1 

PRONE 

Awareness of Precipitating Events 
(Factor 1) 

Acknowledgement of Proneness Cancer in the Family Scale (CFS) 

FAMCOM Family Communications 
Family Communications Scale 
(FCS) 

SIGNS Signs of Cancer Signs of Breast Cancer Survey 

WITNESS Witnessing Cancer Wimessing Cancer Scale (WCS) 

PRISKF2 

PROBABILITY 

Perceived Risk (Factor 2) 

Acknowledgement of Probability Chances of Getting Cancer Scale 

DESTINY Cancer Destiny Cancer Destiny Scale (CDS) 

KNOWLEDGE 
Cancer Knowledge Breast Cancer & Genetics 

Questionnaire (BCGQ) 

FEARF3 

BADEXP 

Fear (Factor 3) 

Bad Experience with Cancer 
Experience with Cancer Scale 
(ECS) 

INCIDENT Cancer Incidents 
Experience with Cancer Scale 
(ECS) 

WORRY 
Cancer Worry Thoughts about Cancer Scale 

(TACS) 

SUPPORT F4 

FAMILY 

Support (Factor 4) 

Family Support 
Perceived Social Support-Family 
(PSS-FA) 

PROVIDER Health Care Provider Support 
Perceived Social Support Health 
Care Providers (PSS-HCP) 

ACTION F5 

TEST 

Actionfactor 5) 

Genetic Testing 

Risk Action Scale 

Risk Action Scale TEST items 

LIFE Lifestyle Change Risk Action Scale-LIFE items 

SPREV 
Traditional Early Detection & 
Prevention 

Risk Action Scale SPREV items 

RES Participation in Research Risk Action Scale-RES items 
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to 5 (Strongly Agree). Scores were summed for a total score, with lower scores (between 

3 and 6) indicating perceived low family cancer proneness and higher scores (ranging 

from 12 to 15) reflecting perceived high proneness to cancer. 

Family Communications rFAMCOM) 

Family communications was assessed by the Family Communications Scale (FCS), 

an adaptation of the commimications subscale of ENRICH (Olson et al., 1985). Although 

Olson's group designed their communications subscale for identifying problem areas in 

couples' relationships, this investigator chose to modify it to reflect family 

communications. The word "family" was substituted for the word "partner" in the scale, 

making the FCS a new scale. The adapted 10-item scale is concerned with an individual's 

feelings, beliefs and attitudes about communication with family members. The items 

focus on (a) a person's level of comfort in being able to share important emotions and 

beliefs with family members and (b) perceptions concerning giving and receiving 

information (Olson et al.). In studies of couples' conununication, internal consistency of 

the scale, measured by coefficient alpha, was .68. Test-retest reliability was .90 (Olson et 

al., 1985). No information regarding construct validity is published for the scale. 

The FCS has a 5-point Likert-type response format that ranges from 1 (Strongly 

Disagree) to 5 (Strongly Agree). Total agreement with positively worded items or 

disagreement with negatively worded items is a high score of 50. High scores reflect 

awareness and satisfaction with the level and type of family communication. A low score 

of 10 indicates a deficiency in the level of communication essential to satisfactorily 

maintain relationships (Olson et al). 
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Signs of Cancer ("SIGNS) 

Participants in the study may have experienced physical signs that were suspicious 

for breast cancer. These signs were assessed by the 4-iteni Signs of Breast Cancer survey 

that lists them, along with binary "yes" or "no" response options. These selection-type 

items are appropriate because they require participants to make a specific, objective 

decision (Waltz et al., 1991). Data were measured at interval level with responses scored 

as an index of signs, according to the number of "yes" responses. Thus, a score of 4 

indicates the participant experienced a higher index of signs than a score of 0, which 

denotes the participant experienced no signs. 

Witnessing Cancer (WITNESS) 

The investigator-developed Witnessing Cancer Scale (WCS) assessed participants' 

exposure to anyone who has had a diagnosis of cancer. The 6-item, Likert-type scale has 

a 4-point bipolar response format, ranging from 1 (Not at All) to 4 (A Lot). An even 

number of responses forces the participant to make a weak commitment in the direction 

of one or the other extreme (DeVellis, 1991). The items were simimed with a score of 24 

indicating a lot of exposure to people who have had cancer, scores of 12 to 18 indicative 

of rare or some exposure and a score of 6 reflecting no exposure. 

Factor: Perceived Risk TPRISK) 

Acknowledgement of Probability (TROB) 

The Chances of Getting Cancer measure consists of two items: one that measured 

perceived chances any woman in the general population has for developing cancer during 

her lifetime, and one that measured the participant's perceived chances of personally 
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developing cancer during her lifetime. Women chose responses ranging on a continuum 

from 0% to 100%. Responses were analyzed two ways to determine entry into the model: 

(a) scores from each of the two items were summed for a total score, and (b) scores for 

obtained for each item. 

Absolute risk is commonly used in actually determining hereditary cancer risk 

(Offit & Brown, 1994). Both measixres are prevalent in studies of perceived risk (Blalock 

et al., 1990; Durfy et al., 1999; Lerman, Schwartz, et al., 1996; Mouchawar et al., 1999; 

Petersen et al., 1999; Schwartz, Lerman, Daly, et al., 1995; Schwartz, Lerman, Miller, et 

al., 1995; Wardle 1995). 

Cancer Destiny rPESTrNnT) 

The Cancer Destiny Scale (CDS) is an investigator-developed instrument that 

measxires cancer destiny, the extent to which an adult with a family history of cancer feels 

personal control or external forces influence personal risk of developing cancer. 

Chapter 2 of this dissertation describes preliminary studies of the CDS. 

For this study, the Personal Control Subscale measured perceived personal control 

of developing cancer. Each item is worded as a personal opinion statement and 

accompanied by a summated, 6-point Likert-type response format with bipolar response 

choices ranging from "Strongly Agree" to "Strongly Disagree". Total agreement with 

positively worded items or disagreement with negatively worded items is a score of 7, 

which indicated the respondent perceived a great deal of personal control over developing 

cancer. A score of 42 indicated perceived low personal control over cancer development. 
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In the preliminary study (see Chapter 2: Preliminary Studies), the personal control 

subscale had a coefficient alpha of .57. 

Cancer Knowledge fKNOWl 

Breast Cancer and Genetics Questionnaire (BCGQ) assessed knowledge of breast 

cancer genetics and breast cancer risk. The BCGQ was adapted from the Survey of 

Women's Thoughts about Breast Cancer Genetics (SWTBCG). The SWTBCG, developed 

by Wonderlick and Fine (1997), determines how well high-risk women actually understand 

the facts about susceptibility to inherited breast cancer and their chances of developing it. 

Wonderlick and Fine based the questionnaire items on themes identified in a preliminary 

qualitative study. 

The SWTBCG contains 29 items. The first section of the questionnaire addresses 

women's sources of knowledge about breast cancer and their perception of their population 

risk for cancer. The second section assesses genetics knowledge, and consists of 12 items 

concerning the relationship between breast cancer and genetics. The last section consists of 

questions concerning frequency of screening behaviors and information about the sample. 

Wonderlick and Fine (1997) computed an overall knowledge score the correct 

responses to nine categorical genetics items. Three items represented continuous data 

answered by percentages. Descriptive statistics and chi-square (for categorical variables) 

were used to analyze the data. 

Initial testing of the SWTBCG involved 47 women with at least one first-degree 

relative with breast cancer and 27 women who had a prior diagnosis of breast cancer. On 

average, respondents answered about 54% of genetics knowledge items correctly, a niraiber 
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that corresponded with one other baseline knowledge measure of breast cancer (Lerman, 

Narod, et al., 1996). Respondents generally overestimated the percentage of cancers caused 

by an inherited cancer susceptibility gene (e.g., BRCAl). Although the investigators 

acknowledged that the questionnaire captured the respondents' knowledge and probability 

estimates, the study did have limitations, some of which will be addressed in this 

dissertation research. 

One limitation with the SWTBCG was potentially confusing wording in the 

questionnaire. For example, the investigators expected that most respondents would not be 

familiar with the term "BRCAl" and, therefore, substituted the phrase "gene mutation." 

Despite the inclusion of a definition of gene mutation, they posed that the respondents still 

did not completely imderstand this phrase. 

Modification of the SWBTG into the BCGQ allowed for consistency of format. The 

BCGQ retained, but slightly reworded, seven items on breast cancer genetics (items 1-

5,7,10) and four items were added to the questionnaire (items 6, 8-9). Concerning genetics 

knowledge, 12 new items (items 11-22) were added. Content sources for the new items were 

public information sources, specifically the National Cancer Institute's Cancer Net (NCI, 

1999), The University of Permsylvania's Oncolink (1999), and the American Cancer Society 

(ACS, 1999). 

The scoring of the BCGQ was summative. Every item was coded "1" if the respondent 

provided the correct answer and "0" for an incorrect answer. Individual summed scores were 

expressed as the percentage of correct answers. Biserial correlations of each separate item 

with the total score of the scale were computed to determine unidimensionality of the scale 
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(Nunnally, 1978). There are higher average intercorrelations between the items if they are 

homogeneous and unidimensional. The present study also assessed reliability, which was not 

mentioned in the analysis of the SWBTG. 

Factor: Fear fFEAR) 

Bad Experience with Cancer (BADEXP'^ and Cancer Incidents riNCIDt 

These two indicators were measured by the investigator-developed, seven-item 

Experience with Cancer Scale (ECS). Four items in the ECS (Bad Experience subscale) 

measured the at-risk person's experiences with cancer that left her with a lasting bad 

impression of cancer as a disease. Three items in the ECS (Cancer Incidents subscale) 

addressed how a family member's cancer diagnosis, recurrence, or death affected how the 

at-risk individual perceived personal susceptibility to cancer. Themes generated in 

Loescher's (1996) qualitative study provided the content for the items. 

Both parts used a 5-point Likert-type scale with responses ranging from I (Strongly 

Disagree) to 5 (Strongly Agree). Scoring was summated with higher scores indicating a 

worse experience with or feeling about cancer. For example, in the Bad Experience 

subscale, a score of 20 signified that the participant had strong agreement that 

experiences associated with others' cancers had been bad; a score of 12 indicated neutral 

perceptions; and a score of 4 denoted strong disagreement that experiences had been bad. 

In the Cancer Incidents subscale, a score of 15 indicated strong agreement that family 

incidents heighten personal vulnerability to cancer; a score of 9 signified neutrality; and a 

score of 3 denoted strong disagreement. 
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Cancer Worry rWORRy) 

Existing measures of breast cancer worry (Lerman et al.; 1991; McCaul, 

Branstetter, O'Donnell, Jacobson & Quinlan, 1998; McCaul, Schroeder, & Reid, 1996), 

are short, 3-5 item, Likert-type scales that are all based on Lerman et al.'s (1991) original 

work. Specific questions included in the previous studies are "How often do you worry 

about breast cancer?' (1 = "Not at Ail; 5 = Almost All the Time); How many days out of 

the last 7 did you worry about breast cancer? "Does breast cancer worry affect your 

mood?; Does breast cancer worry affect your performance of daily activities? Studies 

using various adaptations of the Breast Cancer Worry Scale reported Cronbach's alpha 

reliability of .71 (McCaul et al., 1996); .85 (McCaul et al., 1998), and .69 (Cunningham 

et al., 1998). 

What the existing worry scales do not capture is the type of worry elucidated by the 

participants in Loescher's (1996) qualitative study of women with a strong family history 

of breast cancer. These women discussed worry in terms of preoccupation with signs and 

symptoms of breast perceived as real (that may not be real). They did not equate worry 

with mood change. Therefore, this dissertation study measured worry using the 

investigator-developed Thoughts About Cancer Scale (TACS). The TACS is a 7-item, 

forced choice, Likert-type scale, with responses ranging from 1 (Rarely or Never) to 4 

(All the Time). Only the first question on the TACS ("I worry about getting breast 

cancer...) reflects similar questions on existing worry scales. Scores were summed to 

create a single composite index of breast cancer worry. Higher scores (21 to 28) indicated 

greater worry and lower scores (7 to 14) indicated less worry. 
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Factor: Support TSUPPORT't 

Family Support rFAMTLY^ 

Family support was measured by the Perceived Social Support from Family (PSS-

FA). The PSS-FA originally was a 20-item instrument designed to measure the extent to 

which individuals perceive their needs for support, information and feedback are fulfilled 

by family (Procidano & Heller, 1983). The PSS-FA has been tested on 432 healthy 

subjects and demonstrated alpha reliability (.90) and predictive and construct validity 

(Procidano & Heller). 

Haase (personal communication, Joan Haase, December 12, 2000) modified the 

original 3-point response scale (yes/no/don't know) to a 5-point Likert scale (1 = totally 

disagree to 5 = totally agree). Scores are simimed with higher scores indicating perceived 

greater support and lower scores reflecting less support. Total agreement with positively 

worded items or disagreement with negatively worded items is a score of 100. Total 

disagreement with positively worded items or agreement with negatively worded items is 

a low score of 40. A score of 60 indicates neutral feelings about family support. Haase 

tested the revised PSS-FA in a study of adolescent resilience in cancer, with a resulting 

alpha reliability of .87. 

Health Care Provider Support (TROVIPERS 

Health care provider support was measured using the Perceived Social Support 

from Health Care Providers (PSS-HCP) index. Haase (personal communication, Joan 

Haase, December 12, 2000) adapted the PSS-HCP from items on the PSS-FA and the 

PSS-Friends (PSS-FR) scales developed by Procidano and Heller (1983). The PSS-FR, 
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designed to measure the extent to which individuals perceive their needs for support, 

information, and feedback from friends, demonstrated reliability of .88 (Procidano & 

Heller). 

The PSS-HCP measures the extent to which individuals perceive their needs for 

support, information, and feedback are fulfilled by health care providers. The format and 

scoring of the PSS-HCP is identical to that of the revised PSS-FA. Reliability of the PSS-

HCP in Haase's study was alpha .94 and all items loaded on one factor (personal 

communication, Joan Haase, December 12, 2000). 

Factor: Action TACTIOISD 

Risk Action Scale fRAS) 

The investigator-developed RAS is an 18-item measure that uses dichotomous 

scaling (yes/no) for response choices. The items that form the scale are derived from lay 

literature sources that respondents may have had exposure to, such as the NCI's Cancer 

Net (National Cancer Institute, 1999), University of Pennsylvania's Oncolink (1999), and 

the ACS (American Cancer Society, 1999). The themes generated in Loescher's (1996) 

qualitative study of women with a strong family history of breast cancer also provided 

content for the items. 

The RAS consists of four subscales genetic testing, lifestyle changes, participation in 

prevention and screening, and participation in research. The scoring of each subscale of the 

RAS was summative. If the respondent answered "yes", the item was coded "1". "Yes" 

responses were considered "high action." If the respondent answered "no", the item was 

coded "2". "No" responses were considered low action. Items within each subscale were 



108 

summed with higher scores reflecting higher action. KR20 was used to determine intemal 

consistency among dichotomous data. 

Specification of the Perceived Risk of Inherited Susceptibility to Cancer Model 

Overview of Structural Equation Modeling 

The investigator developed the PRISC model to allow measurement of theoretical 

constructs hypothesized to be important in the process of perceived risk of ISC. The 

theoretical constructs were latent variables, which cannot be directly measured. Structural 

equation modeling (SEM) was used to test a "causal model." There were several 

advantages to using SEM: 

1. SEM estimates measurement error for each manifest variable and latent variables are 

error free. Manifest variables are measurable and assumed to be indicators of latent 

variables. 

2. SEM allows modeling of latent constructs while taking into account unreliability of 

the indicators. This is particularly useful when measuring latent constructs such as 

perceptions, satisfaction, evaluation, or behavior measures, which tend to have low 

reliability (Reisinger & Turner, 1999). 

3. SEM uses multiple measures (manifest variables) of latent variables. 

4. SEM measures nonrecursive models (i.e., models with two-way paths (Norris, 1997). 

SEM tested two models: a measurement model and a structural model. Together, 

these two models are called a full model. A model should contain at most 20 variables (5-

6 latent variables each measured by 3-4 indicators) (Bentler Sc Chou, 1987). Figure 3.1 

illustrates the full conceptual PRISC model. The shaded oval symbols represent latent 



109 

variables and the rectangles depict indicator (manifest) variables. The path diagram 

shows the hypothesized causal relationships among the latent variables. 

Table 3.2 lists the variable labels for the named variables contained in the PRISC 

model. Table 3.1 presents definitions of concepts contained in the revised model. These 

definitions are slightly altered from their original form in Table 1.2 because the 

population under study was women at high risk for breast cancer susceptibility. 

Measurement Model 

In SEM, the measurement model tests the following: (a) causal relationships from 

each latent variable to its observed indicators; (b) correlations between latent variables; 

and (c) correlations among the errors associated with the observed indicators (Hickey, 

1993; Loehlin, 1992). In essence, the measurement model shows how theoretical 

constructs are measured (Norris, 1997). The measurement model is a variant of 

confirmatory factor analysis (Loehlin), wherein a number of directly observed variables 

(indicators) are related to a smaller set latent variables presumed to be underlying the 

correlations between indicators. The validity of theory testing that SEM provides depends 

on the fit of the measurement model to the data. If there is not a good fit, one cannot 

determine whether failiure to find a causal relationship between latent variables is due to a 

problem with theory or with measurement (Norris). Figure 3.2 illusfrates the 

measurement model for this study. 
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Structural Model 

The structural model specified the hypothesized causal relationships among the 

exogenous (independent) variables and endogenous (dependent) latent variables (Figure 

3.1). The exogenous variable in the PRISC model was Awareness; endogenous variables 

were PRISK, Fear, Support, and Action. 

For SEM, the structural model was overidentified. Identification is the existence of 

sufficient information to estimate all causal parameters in the model. More known 

parameters in the structural model must be present to estimate the unknown. In an 

overidentified model, the number of knowns (correlations) is greater than the number of 

imknowns (paths). The formula for calculating known parameters, N(N-l)/2, indicates 

that there were 10 known parameters in the PRISC model and five unknown parameters 

(sum of all paths, correlations, and correlated disturbances), making the model 

overidentified. An overidentifed model was necessary to run SEM computer analysis 

programs (Long, 1983; Norris, 1997). 

Data Collection Procedures 

Following approval firom the University of Arizona Human Subjects committee, 

data collection commenced in February 2000 and ended in December 2000 when the 

sample size reached 200. Participants were recruited firom sources described earlier in 

this chapter (see the Recruitment section). 

If the women met the eligibility criteria and were willing to participate in the study, 

the investigator mailed them a study packet. The packet contained a cover letter with an 

informed consent disclaimer (Appendix A), all the questionnaires used in the study 



112 

(Appendix D), a study brochure for women to give to other potential participants 

(Appendix B), and a return postage-paid envelope. To reduce response bias (DeVellis, 

1991; Waltz et al., 1991), questionnaires pertaining to each latent variable were 

distributed throughout in the questionnaire and not placed sequentially. Additionally, the 

investigator had two versions of the booklet, each containing the identical questionnaires, 

but with the questionnaires place in one set order in one booklet and another set order in 

the other booklet. 

The questionnaires took approximately 45 minutes to complete. To reduce chances 

of missing data, each questionnaire in the booklet was followed with a reminder (written 

in a large font) to make sure all responses were complete. Pages with missing responses 

were mailed to the participant separately with instructions to complete the missing data. 

Participants return-mailed these pages in a self-addressed, stamped envelope provided by 

the investigator. Participants who did not retum the completed questionnaire packet 

within three weeks were mailed a reminder (Appendix E) three mailed reminders were 

sent to nonrespondents before they were deemed unevaluable. 

Data Analysis 

A systematic analysis plan addressed the four research questions. Data analysis 

procedures targeted group unit predictions about aggregate of persons rather than single 

individuals. Some data gathered were interval level with normal distribution patterns 

allowing for the use of parametric statistics. Categorical data were analyzed using 

nonparametric statistics. Descriptive statistics were computed to evaluate the data for 

sample characteristics. These were reported as frequency distributions, means, and 



113 

Standard deviations. A demographic information form captured this information 

(Appendix D). 

Research Question 1: Psychometric Analysis 

Research Question 1 was: What are the psychometric properties of newly developed 

and selected instruments designed to measure concepts contained in the PRJSC model? 

The statistical software package used for this analysis was SPSS for Windows Version 

10.0 (SPSS, 1999). 

Reliability 

According to DeVellis (1991), reliability of a scale is the proportion of variance that 

can be attributed to the true score of the latent variable. Reliability of the CFS, FCS, CDS, 

WCS, ECS, TACS, PSS-FA and PSS-HCP was estimated by measures of internal 

consistency. Internal consistency is concerned with the degree of relatedness or 

intercorrelations of items comprising a scale (Cortina, 1993). For aforementioned scales, 

internal consistency was assessed using standardized coefficient alpha. Standardized alpha 

assumes all the items have the same variance (Knapp, 1991). Alphas are easily interpreted 

and range from .00 (low internal consistency) to 1.00 (high internal consistency) (Ferketich, 

1991). 

Since reliability previously had not been determined on the CFS, FCS, WCS, ECS, and 

TACS, they were treated as new scales. In a new scale, alpha coefficients of .70 are 

considered adequate for each of the subscales (Ferketich, 1991). Nunnally (1978) indicated 

an alpha coefficient of .80 was acceptable for established instruments, such as the PSS-FA 

and PSS-HCP. 
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Interitem correlation coefficients were obtained first, followed by corrected item-to-

total coefficients. Interitem correlations should range between .30 and .70. According to 

Ferketich (1991), when interitem correlations are consistently below .30, substantive 

relations among the items measuring the construct may be lacking. Conversely, with 

interitem correlations are consistently above .70, the items may be redundant. In item-to-

total coefficients, if the item is a large part of the total, the estimate of the correlation will 

appear stronger because the correlation coefficient of 1.0 is included in the calculations. 

Corrected item to total correlations should range firom .40 to .60. Higher interitem 

correlations reflect a more homogenous scale (Ferketich). 

Because the BCGQ contained dichotomous variables, the overall summary statistic of 

internal consistency for the items was the Kuder-Richardson (KR20) score. KR20 is 

appropriate for assessing measures that consist of k (>2) dichotomously scored (1 = right; 0 

= wrong) items (Knapp, 1991). KR20 is a special case of coefficient alpha, so it has the 

same interpretation as alpha (Carmines & Zeller, 1979). KR20 also is appropriate for 

measures for which there are no right or wrong answers, but for which the items have 

"favorable" answers (Knapp, 1991). Such measures in this study are the Signs of Breast 

Cancer Survey, and RAS. 

Validity 

Construct validity of individual questionnaires was estimated using confirmatory 

factor analysis. Construct validity is the degree to which the instrument measures the 

construct of interest. Construct validity is an ongoing process—not a single procedure—that 

requires many types of investigations (Goodwin & Goodwin, 1991). Because the 
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instruments were being used to test a theoretical model, the investigator selected established 

unidimensional measures or assumed a priori that each new instrument was unidimensional. 

In other words, each instrument measured one indicator variable in the model. 

Confirmatory factor analysis proceeded in the following steps: computing a 

correlation matrix, extracting factors, and examining the unrotated (for one construct) 

factor matrix. Pearson-product-moment correlations were calculated for items in the 

instruments prior to submitting the data to factor analysis. 

The factor extraction step determined the factors in the uru-otated factor matrix. 

Factors remained umrotated to provide a one-factor solution for a scale that was 

hypothesized represent one dimension. The concept measured by each item was 

determined a priori to be one factor. Because only one factor was being examined, 

principal components analysis served as the extraction method. In principal components 

analysis, all variance in the observed variables contributes to the solution (Dixon, 1997). 

Nurmally and Bernstein (1994) noted that principal components analysis is reliable 

because one always obtains a factor solution. 

The ururotated factor matrix yielded factor loadings (proportion of the item variance 

explained by the factor), communalities (sum of the squared loadings or the portion of the 

item variance explained by the factor), eigenvalues (total amount of variance explained 

by each factor), and percentage of total variance explained by each factor (Dixon, 1997). 

Factor eigenvalues and variance are the most important figures in the unrotated factor 

matrix (Dixon, 1997). Considered for fiirther interpretation were percentage of total 

variances of factors with eigenvalues of 1.0 or greater. 
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Bartlett's test of sphericity tested the hypothesis that the correlation matrix is an 

identity matrix (diagonal terms in the matrix are 1 and all off diagonal terms are 0). If the 

hypothesis that the correlation matrix is an identity carmot be rejected because the 

significance is large, one should reconsider use of the factor model. The Kaiser-Meyer-

Olkin (KMO) measure of sampling adequacy served as an index for comparing the 

magnitudes of the observed correlation coefficients to the magnitudes of the partial 

correlation coefficients. If the sum of the squared partial correlation coefficients between 

all pairs of variables is small when compared to the sum of the squared correlation 

coefficients, the KMO measure is close to 1. KMO values of .80 to .90 are suggest 

worthy instruments or measures, values of .70 suggest intermediate measures, and .60 or 

below suggest mediocre or imacceptable measures (SPSS, 1999). 

Research Ouestions 2 and 3: Model Analvsis 

Research questions 2 and 3 were concerned with model testing. They were: 

Research question 2; What are the factors underlying proposed key variables in the 

process of perceived risk? What are the essential attributes of perceived risk of ISC as 

determined by evaluating the factors underl5dng the concept? 

Research question 3: What is the structure of relationships among all the variables 

specified in the PRISC model? What are the antecedents of perceived risk of ISC? What 

variables mediate the path from perceived risk to risk-altering reducing action? 
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Analysis Plan 

The statistical software packages used in these analyses were EQS version 5.6 

(Bentler, 1999), which uses the Bentler-Weeks model as a basis for testing SEM, and 

SPSS for Windows version 10.0 (SPSS, 1999). 

Analysis plan to test the measurement model. To answer research question 2, the 

measurement model was tested. First, a covariance matrix was constructed using total 

scores of the collected data. The covariance matrix most often is used for theory testing, 

to provide comparisons between different populations or samples, or to explain the total 

variance of the constructs needed for theory testing (Reisinger & Turner, 1999). Diagonal 

elements in the covariance matrix are variances of the observed variables, and off-

diagonal elements are covariances. When the data are standardized, the covariance matrix 

contains the correlations among the observed variables (Long, 1983). 

Confirmatory factor analysis (CFA) then was used to confirm the hypothesized 

imderlying factor structure of the latent variables. Pearson product-moment correlation 

coefficients were calculated between the indicator variables for each latent variable. For 

example, for the latent variable Awareness, correlations were calculated between the 

scales PRONE, FAMCOM, WITNESS, AND SIGNS. In CFA, the indicator variables are 

related to a smaller set of latent variables presumed to be underlying the correlations 

between them. CFA permits the theoretical specification of the latent variables as a priori 

hypotheses to be tested against correlational data. By assigning each indicator to the 

latent variable, CFA reduces the number of necessary factor loadings and enhances 

efficiency of parameter estimation (Erickson et al, 1995). 
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Factor scores indicate the relationship between the indicator variable and the latent 

variable. If more than two indicators were present for a latent variable, the investigator 

chose one indicator to be fixed. Fixed parameters are not estimated in SEM, typically, 

researchers fix a parameter to be 1.0. This allows a measurement scale to be determined 

for the latent variable. The other parameters are fi*ee (no values assigned to them) and are 

estimated in SEM (Norris, 1997; Reisinger & Turner, 1999). Desirable factor loadings 

are .40 or higher. In Figure 3.2, factor loadings are represented by standardized 

regression coefficients. 

Equations for the measurement model are listed in Table 3.3.The letters "V" were 

numbered to denote each manifest variable in the model (Figxire 3.2). The letters "F" 

were numbered to reflect the latent variable measuring each V variable. Equations 

without asterisks preceding "F" have a factor loading fixed at 1.0, meaning the latent 

variable perfectly predicts the fixed manifest variable. Asterisks (*) preceding "F" 

symbolized free parameters, meaning that the factor loadings are free to vary around the 

fixed parameter. E symbolized error. 

To test the fit of the latent variable to its respective manifest variables, the 

maximum likelihood (ML) estimator was used. ML estimates parameters under the 

assumption of multivariate normality and is robust against departures from normality. 

ML is an iterative procedure that successively improves original parameter estimates. The 

minimum sample size to ensure appropriate use of ML fit estimation is 100 (Reisinger & 

Turner, 1999). 
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Table 3.3 Equations Entered into the Measurement Model for the Perceived Risk of 
Inherited Susceptibility to Cancer Conceptual Model 

Manifest 
Variable (V) 

Latent Variable (F) Error Term (E) Equation 

PRONE (VI) AWARENESS (Fl) PRONE error (El) VI =FH-E1 

FAMCOM (V2) AWARENESS (Fl) FAMCOM error (E2) V2 = *Fl +E2 

WITNESS (V3) AWARENESS (Fl) WITNESS error (E3) V3 = *F1 +E3 

SIGNS (V4) AWARENESS (F I) SIGNS error (E4) V4 = *F1 +E4 

DESTINY (V5) PRISK (F2) DESTINY error (E5) V5 = *F2 + E5 

PROB (V6) PRISK (F2) PROB error (E6) V6 = •F2 + E6 

KNOW (V7) PRISK (F2) KNOW error (E7) V7 = F2 + E7 

BADEXP (V8) FEAR(F3) BADEXP error (E8) V8 = *F3 +E8 

INCID (V9) FEAR(F3) INCID error (E9) V9 = *F3 + E9 

WORRY (VIO) FEAR(F3) WORRY error (ElO) V10 = F3 + E10 

RES (VI I) ACT (F5) RES error (Ell) Vll =*F5 + E11 

LIFE (V12) ACT (F5) LIFE error (El2) V12 = »F5+E12 

TEST (V13) ACT (F5) TEST error (E13) V13 =F5 + E13 

SPREV (VI4) ACT (F5) SPREV error (E14) V14 = *F5 + E14 

PROVIDER 

(V15) 

SUPPORT (F4) PROVIDER error (El5) V15 = 7.81F4 + 
E15** 

FAMILY (V16) SUPPORT (F4) FAMILY error (E16) V16 = 7.81F4 + 
E16*» 

•Free parameters (equations without an asterisk are fixed at 1.0); ••V15 & V16 weighted equally 
ACT = Action; BADEXP = Bad Experience with Cancer; DESTINY = Cancer Destiny; FAMILY 
= Family Support; FAMCOM = Family Communications; INCID = Cancer Incidents; KNOW = 
Cancer Knowledge; LIFE = Lifestyle Change; PRISK = Perceived Risk; PROB = 
Acknowledgement of Probability; PRONE = Cancer Proneness; PROVIDER = Healthcare 
Provider Support; RES = Participation in Research; SIGNS = Signs of Cancer; SPREV = 
Traditional Early Detection and Prevention; TEST = Genetic Testing; WITNESS = Witnessing 
Cancer; WORRY = Cancer Worry 
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To test the fit of the latent variables to their respective indicator variables, chi-

square statistic was used. If the chi-square value was significant, the model did not fit the 

data, i.e., it did not predict all the covariances between the variables. With a significant 

chi-square, one can also look at another fit determinant: the relative chi-square. Relative 

chi-square is the chi-square divided by the degrees of fi"eedom; the recommended values 

are between 1.0 and 2.0 for acceptable fit (Reisinger & Turner, 1999). The comparative 

fit index (CFI) better estimated the fit of the measurement model to the data. The CFI 

indicated the relative amount of variances and covariances accounted for by the model, 

and values ranged from 0 to 1.0 (perfect fit). A good fitting model is one that has a CFI 

>.90. Values closer to 1.0 reflect an even better fit (Norris, 1997). 

EQS software used the LaGrange multiplier tests to improve the fit of the model. If 

parameter probability values were <.05 with the LaGrange multiplier test, the model fit 

could be significantly improved by adding certain parameters (Norris, 1997). 

Analysis plan for the structural model. The measurement model was run first, 

before the structural model. According to Byrne (1994) "an important preliminary step in 

the analysis of such [i.e., full structural equation, including both measurement and 

structural paths] is to test first for the validity of the measurement model before making 

any attempt to evaluate the structural model." (p. 141). Five structural equations 

translated the path diagram into linear equations which linked constructs and prepared the 

model for analysis by EQS. The structural equations are Usted in Table 3.4. Significance 

of the construct equations was set at the alpha = .05 level using construct equations with 

standard errors and test statistics (F statistics). 
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Table 3.4 Structural Equations Entered into the Perceived Risk of Inherited 

Susceptibility to Cancer Structural Model 

Latent Beta Error (E) Structural Equation 

Variable (F) Weights 

(Factor 

Loadings) 

AWARENESS 
(Fl) 

PRONE, 
FAMCOM, 
WITNESS, 
SIGNS 

Correlated errors of 
PRONE, 
FAMCOM, 
WITNESS, SIGNS 
(El) 

Fl =El 
(AWARENESS =error of 
AWARENESS 

PRISK(F2) DESTINY, 
PROB, 
KNOW 

Correlated errors of 
DESTINY, PROB, 
KNOW, SIGNS 
(E2) 

F2 = B21F1 +E2 
(PRISK = Factor loadings for 
PRISK + factor loadings for 
AWARENESS) + error 

FEAR (F3) 
BADEXP, 
INCID, 
WORRY 

Correlated errors of 
BADEXP, INCID, 
WORRY 

F3 = B32F2 +E3 
(FEAR = factor loadings for 
FEAR + factor loadings for 
PRISK+ error 

SUPPORT (F4) 
FAMILY, 
PROVIDER 

Correlated errors of 
FAMILY, 
PROVIDER 

F4 = B42F3 +E4 
(SUPPORT = factor loadings 
for SUPPORT + factor 
loadings for PRISK + error 

ACT (F5) 
RES, LIFE, 
TEST, 
SPREV 

Correlated errors of 
RES, LIFE, 
TEST, SPREV, 

F5 = B54F4 + 6 53F3 + E5 
(ACT = factor loadings for 
ACT + factor loadings for 
SUPPORT + factor loadings 
for ACT + factor loadings for 
FEAR + error 

ACT = Action; BADEXP = Bad Experience with Cancer; DESTINY — Cancer Destiny; 
FAMILY = Family Support; FAMCOM = Family Communications; ENTCID = Cancer 
Incidents; KNOW = Cancer Knowledge; LIFE = Lifestyle Change; FRISK = Perceived Risk; 
PROB = Acknowledgement of Probability; PRONE = Cancer Proneness; PROVIDER = 
Healthcare Provider Support; RES = Participation in Research; SIGNS = Signs of Cancer; 
SPREV = Traditional Early Detection and Prevention; TEST = Genetic Testing; WITNESS = 
Witnessing Cancer; WORRY = Cancer Worry 
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Threats to Design Validity 

Threats to design validity are limitations or restrictions that decrease the 

generalizability of the study (Bums & Grove, 1987). Threats to validity relative to this 

study pertain to statistical conclusion validity, internal validity, construct validity, 

external validity. 

Statistical Conclusion Validity 

Statistical validity addresses relationships among the study's dependent and 

independent variables. Threats to statistical validity included low statistical power, 

violated assumptions of statistical tests, error, and reliability of measures (Cook & 

Campbell, 1979). A large sample size decreased the threat to statistical power. Use of 

SEM adjusted for non-normality and assumed different levels of measurement error were 

present in the data. Threats to reliability of measures were addressed by using available 

and appropriate instruments with adequate reliability estimations and conducting 

psychometric analysis on established and new instruments. 

Internal Validity 

Internal validity addresses the extent to which effects detected in the study were a 

"true" reflection of reality, or if other extraneous variables may have accounted for 

effects (Bums & Grove, 1987). Threats to intemal validity in this study included 

"history" and ambiguity about the direction of causal influence (Cook & Campbell, 

1979). Media coverage of breast cancer genetics was extensive during the study 

recruitment period. Some participants had undergone, or were considering genetic 
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predisposition testing. The investigator chose not to discuss either of these topics with 

any participants. 

Additionally, the investigator, who is employed at the ACC, did not enter any 

individuals in the study with whom she had contact as University of Arizona faculty 

member. Such individuals could have received information from the investigator that 

could have influenced their responses on the questionnaires. 

The threat of ambiguity about the direction of causal influence is a problem in cross-

sectional, correlational studies (Cook & Campbell, 1979). Using SEM to determine the fit 

of the measurement model to the data decreased this threat to internal validity. 

Construct Validity 

Construct vaUdity examines the fit between the conceptual and operational 

definitions of the study variables (Bums & Grove, 1987). Threats to construct validity 

addressed in this study included inadequate preoperational explication of constructs, 

mono-operation bias, and mono-method bias. Concept and statement clarification 

techniques, phenomenological data, and extensive review of the literature explicated the 

concepts. Using at least three measures for each latent variable (construct) decreased 

chances of mono-operation bias. Mono-method bias was more difficult to address, 

because the investigator used only one method of data collection to elicit responses from 

participants. All measures used in this study were paper and pencil, self-report 

instruments, which may be influenced by distortion in recall, lack of objectivity, and 

social desirability. However, self-report measures are the most direct determination of 

attitudes, interests, and values (Waltz et al., 1991). 
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External Validity 

External validity addresses the extent to which study findings can be generalized 

beyond the sample used in the study. Threats to external validity addressed in this study 

were interaction of selection and treatment and interaction of history and treatment (Cook 

& Campbell, 1979). Subjects in this study were volunteers who were not individually 

approached by the investigator to participate. Although most subjects were recruited from 

Arizona, the study was not geographically bound and was open to national and 

international recruitment. The investigator documented refiisals to participate among 

eligible women. 

Interaction of history and treatment was more difficult to address. The scientific 

climate of breast cancer was strongly genetics oriented and genetic testing had been 

highly publicized in the media, factors that could have both influenced participation in 

the study and influenced responses to questionnaire items. 

Siunmary 

Chapter HI described the methods of the study. Several recruitment resources for the 

sample (200 women) were available. Instruments and other data collection procedures 

were described in detail. Analysis procedures for estimating reliability and validity of 

instruments primarily were tests of internal consistency and construct validity. The 

correlational, cross-sectional research design allowed use of SEM techniques. SEM is the 

recommended method for studying latent variables and their relationships among each 

other and with their indicators. 
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CHAPTER IV 

RESULTS 

This chapter presents the results of this study answering research questions posed in 

Chapter I using methods described in Chapter HI. This chapter describes the descriptive 

characteristics of the sample, psychometric evaluation of the instruments, and results of 

the testing of the PRISC model. 

Description of Sample 

The sample consisted of 200 adult women participants. The number of eligible 

women who received questionnaires numbered 219 over nine months of data collection. 

Of these women, two refused to participate and sent back the questionnaire booklet 

unanswered. One refusal from a self-identified Hispanic woman stemmed from her 

discomfort about being able to answer questions about sensitive family matters. The other 

refusal was from a woman who thought the study was, "silly, and I don't want to waste 

my time..." Fourteen women never returned the questionnaire booklet, despite mailed 

reminders to do so. One participant returned the booklet too late for inclusion in data 

analysis. Additionally, large amoimts data missing in three booklets (discussed in the 

Chapter 4: Methodological Limitations section) were never retumed, and these 

participants were eliminated from the final analysis. The final response rate was, 

therefore, 91.3 percent. 

Ages of the participants ranged from 18 to 84 years of age (Mean = 48.7, sd = 

14.30). Most participants were Anglo-American (85.5%), well-educated (73.5% had post-

high school education), married or living as married (68%), financially secure (92%), and 
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employed in professional occupations (53.5%). Table 4.1 simimarizes the descriptive 

statistics for the sample. 

Most participants (51%) were in the prime age range (30-50 years) of developing 

breast cancer caused by genetic predisposition. Table 4.2 lists the frequency distribution 

for age range of participants. 

Participants with a mother who had a history of breast or ovarian cancer numbered 

135 (67.5%), ranging in age at diagnosis from 25 years to 84 years (Mean = 50.3, sd. = 

12.29). Of those mothers, 121 (60.5% of total sample) had breast cancer, seven (3.5% of 

total sample) had ovarian cancer and seven (3.5% of total sample) had both. Six mothers 

(3.0%) had bilateral breast cancer. Seventy-nine participants (39.5%) had sisters with a 

history of breast cancer (Table 4.3). Seventeen participants (8.5%) had one, 67 (33.5%) 

had two, and 59 (29.5%) had more than two second degree relatives with a history of 

breast cancer. 

Psychometric Evaluation of Measures 

This section addresses results pertaining to research question 1: What are the 

psychometric properties of newly developed and selected instruments designed to 

measure concepts contained in the PRISC model? Chapter HI described the format and 

specific scoring of the measures, which will not be reiterated in Chapter IV. Appendix D 

contains the instruments. 
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Table 4.1 

Descriptive Statistics for the Sample (a = 200) 

Demographic Variable Frequency Valid Percent 

Ethnicity Anglo-American 171 85.5 

African-American 2 1.0 

Mexican-American 6 3.0 

Ashkenazi Jewish 18 9.0 

Other (unspecified) 3 1.5 

Highest Level of Schooling 

High school/GED 52 26.0 

College 81 40.5 

Post graduate 66 33.0 

Technical training 1 0.5 

Marital Status 

Never married 24 12.0 

Married of living as married 136 68.0 

Divorced or separated 28 14.0 

Widowed 12 6.0 

Finances 

Need help 0 0 

Check to check with debt 16 8.0 

Check to check with little/no debt 40 20.0 

Living comfortably 115 57.5 

No financial difficulties 29 14.5 
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Table 4.1 (continued) 

Descriptive Statistics for the Sample 

Demographic Variable Frequency Valid Percent 

Occupation 

Housewife 54 27.0 

Professional 107 53.5 

Skilled laborer 3 1.5 

Unskilled laborer 2 1-0 

Student 16 8.0 

Unemployed 9 4.5 

Retired 9 4.5 
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Table 4.2 

Frequency Distribution for Age (n = 200) 

Age Range in Years Frequency Percent 

18-30 24 12.0 

31-40 26 13.0 

41-50 76 38.0 

51-84 74 37.0 

Mean = 48.6 years, sd = 14.30 200 100.0 



Table 4.3 

Breast or Ovarian Cancer Among Sisters of Participants (n = 200) 

Sisters with 

Breast/Ovarian 

Cancer 

Frequency Percent 
Mean Age of Sisters 

(sd) (Range) 

None of sisters 80 40.0 Not applicable 

One sister 64 32.0 
45.20 (sd = 11.80) years 

(13 — 75 years) 

Two sisters 12 6.0 
49.53 (sd = 12.68) years 

(22 — 74 years) 

Three sisters 3 1.5 

50.67 (sd = 19.86) years 

(18 — 84 years) 

Had no sisters 41 20.5 Not applicable 
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Measures of Awareness of Precipitating Events 

Table 4.4 summarizes statistics for the scales for measures of awareness of 

precipitating events. 

Cancer in the Family Scale reps') 

The CPS was a three-item scale intended to measure acknowledgement of proneness 

of cancer in the family. A total score of 3 indicated the participant viewed her family as 

having low proneness to cancer, whereas a total high score of 15 indicated perceived high 

proneness. 

Item scores for the study sample ranged from 2.8 to 3.7 (M = 3.7, sd = .49). The 

three corrected item-to-total correlations were .66. The mean total score for the scale was 

9.9 (sd = 3.05). Standardized item alpha was .81. 

Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was .72, with Bartlett's 

test of sphericity significant at the .000 level. Confirmatory factor analysis (CPA) 

extracted one factor explaining 72.59 percent of the variance. CPA yielded the following 

item loadings on the factors: People in my family are prone to cancer (.85); In every 

generation, someone in my family has cancer (.85); and. It seems like most people in my 

family have had some kind of cancer (.86). 

Pamily Communications Scale (TCS^ 

The 10-item PCS measured participants perceptions of commimication within their 

family. The total score ranged from 10 to 50. A low score indicated deficiency in the 

level of communication essential to satisfactorily maintain family relationships and a 
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need to work on improving communication skills. A high score indicated awareness of 

and satisfaction with family communication. 

Item scores for the study sample ranged from 2.9 to 3.9 (M = 3.5; sd = .32). 

Corrected item-to-total correlations ranged from .35 to .66. The mean total score for the 

scale was 35.0 (sd = 7.94). Standardized item alpha coefficient for the FCS was .84. 

KMO measure of sampling was .87 and Bartlett's test of sphericity was .000. CFA 

extracted two factors explaining 51.8 percent of the variance, however most of the 

variance (41.3%) was explained by one factor. Factor loadings on one factor ranged from 

.44 to .77. 

Signs of Breast Cancer Survey 

This survey assessed whether participants had ever had a lump in a breast or finding 

on mammogram or ultrasound that was suspicious for breast cancer. Scores were 

simimed, ranging from 0 to 4, with 0 representing no signs of breast cancer, and high 

scores indicating signs of breast cancer. Item scores for the study sample ranged from .32 

to .46 (M = .39; sd = .06). Corrected item-to-total correlations ranged from .34 to .59. 

The mean total score for the scale was 1.6 (sd = 1.45). Standardized item alpha 

coefficient was .74. 

BCMO measure of sampling was .69 and Bartlett's test of sphericity was significant at 

the .000 level. CFA yielded one factor that explained 57 percent of the variance. Items 

extracted to the one-factor solution had the following loadings: Biopsy of at least one 

lump (.79); At least one abnormal mammogram or ultrasound (.55); Doctor/nurse felt at 

least one lump (.84); Felt at least one lump during breast self-examination (.79). 



133 

Witnessing Cancer Scale rWCS't 

The WCS was a six-item scale designed to measvire participants' kivolvement with 

people who have had cancer. Summed total scores ranged from a low score of 6 (little 

involvement) to a high score of 24 (a lot of involvement). 

Item scores for the study sample ranged from 2.7 to 3.3 (M = 3.1; sd = .23). 

Corrected item-to-total correlations ranged from .40 to .68. The mean total score for the 

scale was 18.7 (sd = 3.63). Standardized item alpha coefficient was .82. 

KMO measure of sampling was .82 and Bartlett's test of sphericity was significant at 

the .000 level. CFA yielded one factor that had 53.3 percent of the variance. Items 

extracted to the one-factor solution had the following loadings on the component matrix: 

I have helped care for people with cancer (.79); I have watched friends or family 

members to through cancer treatment (.80); I have had close contact with people during 

their cancer experience (.81); I have talked to people who have survived cancer (.54); I 

have known people who have cancer that's come back again or spread to other parts of 

the body (.68); and I have seen people die from cancer (.73). 



Table 4.4 

Psychometric Characteristics of Measures of Awareness of Precipitating Events (n = 200) 

Measure 
Possible Range of 

Summed Scores 

Total 

Scale 

Mean 

Standard 

Deviation 

Reliability 

Standardized Item 

Alpha 

Variance 

Explained on One 

Factor 

Range of Factor 

Loadings for Items) 

CFS 3=low proneness 

15=high proneness 
9.9 3.05 .81 .73 .85 to .86 

FCS 10=low communication 

50=high communication 
35.0 7.94 .84 .52 .44 to .77 

Signs of 

Breast 

Cancer 

Survey 

0= no signs 

4=high signs 
1.6 1.45 .74 .57 .55 to .84 

WCS 6=no contact 

24=a lot of contact 
18.7 3.63 .82 .53 .54 to .81 

U) 
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Measures of Perceived Risk 

Table 4.5 summarizes statistics for the scales serving as measures of risk perception. 

Chances of Getting Cancer Scale 

The Chances of Getting Cancer scale measured participants' perceived absolute 

probability of any woman developing cancer over her lifetime and participants' perceived 

absolute probability of personally developing cancer over their lifetime Participants wrote 

in percentage values for each item, ranging from 0 to 100 percent. The mean score for 

other women developing cancer was 36% (sd = 20.70). The mean score for participants 

personally developing cancer was 51 percent (sd = 24.78). The mean score for both items 

summed was 43.6 percent (sd = 10.89). Standardized item alpha coefficient was .69. No 

validity testing was conducted on this instrument. 

Cancer Destiny Scale (CDS') 

The CDS was a seven-item scale designed to measure perceived personal control 

over developing cancer. Total scores of the CDS ranged from 7 (high control) to 42 (no 

control). 

Item scores for the study sample ranged from 2.5 to 4.8 (M = 3.6; sd = .84). 

Corrected item-to-total correlations ranged from .37 to .57. The mean total score for the 

scale was 25.4 (sd = 5.58). Standardized item alpha coefficient was .81. 

KMO measure of sampling was .81 and Bartlett's test of sphericity was 

significant at the .000 level. CFA extracted two factors accounting for 64 percent of the 

total variance. One factor alone, however, explained 47 percent of the variance. The 

items had the following factor loadings: I have a great deal of control over getting cancer 
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(.77); There are things I can do to prevent cancer (.69); I have no control over developing 

cancer (.65); Through constant effort, I can reduce ray risk of cancer (.63); If I develop 

cancer it will be because of my actions (.50); What I do for myself determines if I 

develop cancer (.71); and If I don't develop cancer it is because of my actions (.81). 

Breast Cancer and Genetics Questionnaire fBCGO 

The 22-item BCGQ assessed participants' knowledge of breast cancer genetics and 

other risk factors. Two items on the BCGQ were eliminated prior to psychometric 

analysis because of improper wording. These were item 10, "Environmental factors 

probably contribute as much to the cause of inherited breast cancers than [as] genes," and 

item 16, "Someone with a male relative who has had [breast] cancer has a 

lower-than-average risk of getting breast cancer." The words in the brackets denote the 

words that should have been in the items. 

Correct responses were summed for a total score of 20. The mean item score, with 

"1" signifying the correct response, was .83 (range = .38-.99; sd = .15). Corrected item-

to-total correlations ranged from -.10 to .38. The mean total score for the scale was 16.7 

(sd = 2.35). Biserial correlations were low and the scale was not unidimensional. KR20 

reliability testing yielded a standardized alpha coefficient of .60. Because this instrument 

measured categorical variables with dichotomous scaling, factor analysis was not 

conducted. 



Table 4.5 

Psychometric Characteristics of Measures of Perceived Risk (n = 200) 

Measure 
Possible Range of 

Summed Scores 

Total 

Scale 

Mean 

Standard 

Deviation 

Reliability 

Standardized 

Item Alpha 

Variance 

Explained on 

One Factor) 

Range of Factor 

Loadings for 

Items 

Chances of 

Getting Cancer 

Scale 

0% to 100% 36% 20.70 .69 
Not 

applicable 
Not applicable 

CDS 7=high control 

42=no control 
25.4 5.58 .81 .47 .50 to .81 

BCGQ 0= incorrect 

answer 

l=correct answer 

.83 .15 .60 
Not 

applicable 
Not applicable 

-4 
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Measures of Fear 

Table 4.6 summarizes statistics for measures of fear. 

Experience with Cancer Scale fECS^ 

The ECS consisted of four items measuring participants experiences with cancer that 

left them with a lasting bad impression of cancer as a disease. Three items in the ECS 

addressed how a family member's cancer diagnosis, recurrence, or death affected how 

participants perceived personal susceptibility to cancer. Items in each subscale were 

summated with higher scores indicating a worse experience with or feeling about cancer. 

Bad experience subscale. Item scores for the bad experience subscale ranged from 

2.2 to 4.4 (M = 3.2; sd = .94). Corrected item-to-total correlations ranged from .40 to .51. 

The mean total score for the subscale was 12.8 (sd = 3.22). Standardized item alpha 

coefficient was .62. Eliminating the item "Positive things have happened from my 

experiences with others who have had cancer," increased the standardized item alpha to 

.66 

KMO measure of sampling was .66 and Bartlett's test of sphericity was significant at 

the .000 level. CPA extracted one factor accounting for 48 percent of the total variance. 

Factor loadings on the four items were the following: Experiences with other with cancer 

have been horrifying (.62); It's terrible to watch a family member/friend experience side 

effects of cancer treatment (.70); Positive things have happened from my experiences 

with others who have had cancer (.21) and Most people I know with cancer had an awful 

time dealing with the disease and treatment (.59). 
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Cancer incidents subscale. Item scores for this subscale ranged from 2.84 to 3.36 (M 

= 3.3; sd = .41). Corrected item-to-total correlations ranged from .62 to .80. the mean 

total score for the subscale was 9.9 (sd = 3.30). Standardized item alpha coefficient was 

.84. 

KMO measure of sampling was .67 and Bartlett's test of sphericity was significant at 

the .000 level. CFA extracted one factor that explained 76% of the total variance. Factor 

loadings on the three items were the following: Each time a family member dies from 

cancer I feel more vulnerable to cancer (.87); Am more afraid of getting cancer each time 

a family member recurs (.92); and Every time, someone in my family is diagnosed with 

cancer, I think I will be next (.82). 

Thoughts about Cancer Scale fTACS') 

The TACS was a seven-item scale designed to measure cancer worry. Summed 

scores ranged from a low score (little worry) of 7 to a high score (worry all the time) of 

28. Item scores for the study sample ranged from 1.12 to 2.26 (M = 1.54; sd = .49). 

Corrected item-to-total correlations ranged from .18 to .62. The mean total score for the 

scale was 10.8 (sd = 2.72). Standardized item alpha was .70. Dropping the item "I ask 

health care providers to order more than one mammogram a year" increased the 

standardized item alpha to .73. 

KMO measure of sampling was .68 and Bartlett's test of sphericity was significant at 

the .000 level. CFA extracted two factors explaining 55.7 percent of the total variance 

(one factor constituted 39%). Factor loadings on the seven items were the following: 



Table 4.6 

Psychometric Characteristics of Measures of Fear (n = 200) 

Measure 
Possible Range of 

Summed Scores 

Total Scale 

Mean 

Standard 

Deviation 

Reliability 

Standardized 

Item Alpha 

Variance 

Explained on 

One Factor 

Range of 

Factor 

Loadings for 

Items 

ECS: 

Bad 

Experience 

20=strongly agree bad 

experience 

4=strongly disagree 

bad experience 

12.8 3.22 .62 .48 .21 to .70 

ECS; 

Cancer 

Incidents 

15=strongly agree 

incidents affect 

3=strongly disagree 

incidents affect 

9.9 3.30 .84 .76 .82 to .92 

TACS 7=little worry 

28=worry all the time 
10.8 2.72 .70 .39 .23 to .81 
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I worry about getting breast cancer (.81); When I feel sick I think it's cancer (.78); I do 

breast self-examination more than once a month (.31); I ask health care providers to order 

more than one mammogram a year (.23); I think about my own risk of breast cancer 

(.77); I feel breast limips my health care provider cannot feel (.41); I think every ache and 

pain might be cancer (.76). 

Measures of Support 

Perceived Social Support Familv (TSS-FA^ 

The PSS-FA measured participants' perceived social support by family members. 

The 20 items on the PSS-FA were sununed with a low score of 20 reflecting total 

disagreement that the participants' family is supportive and a high score of 100 indicating 

total agreement that the family is supportive. 

Item scores for the study sample ranged from 3.7 to 4.3 (M = 3.9; sd = . 14). 

Corrected item-to-total correlations ranged from .51 to .75. The mean total score for the 

scale was 78.9 (sd = 17.43). Standardized item alpha coefficient was .96. 

KMO measure of sampling was .96 and Bartlett's test of sphericity was significant at 

the .000 level. CFA extracted three factors explaining 66.7 percent of the total variance. 

However, one factor constituted 55.6 percent of the variance, whereas the other two 

explained 5.9 and 5.3 percent. Factor loadings on the 20 items ranged from .54 to .87. 

Perceived Social Support Health Care Provider rPSS-HCP't 

The PSS-HCP measured participants' perceived support from health care providers. 

Scoring for the PSS-HCP is identical to scoring for the PSS-FA. 
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Item scores for the study sample ranged from 2.0 to 3.6 (M = 3.0, sd = .55). 

Corrected item-to-total correlations ranged from .26 to .76. The mean total scale score 

was 60 (sd = 16.79). Standardized item alpha coefficient was .93. 

KMO measure of sampling was .93 and Bartlett's test of sphericity was significant at 

the .000 level. CFA extracted four factors that explained 64.3 percent of the total 

variance. However, one factor constituted 45.7% of the variance, whereas the other three 

explained 6.7, 6.5, and 5.4 percent. Factor loadings on the 20 items ranged from .28 to 

.81. The one factor loading that was less than .30 was. When I confide in my health care 

providers, it makes me uncomfortable. 

Measures of Action 

Risk Action Scale (TlASt 

The 19 items of the RAS comprised four subscales measuring action related to 

research (4 items), lifestyle (5 items), genetic testing (4 items), and traditional prevention 

and screening (6 items). The RAS used dichotomous scaling (yes/no) for response 

choices. Items within each subscale were summed with higher scores reflecting higher 

action. 

Genetic testing subscale. Item means for the subscale ranged from . 11 to .89 (M = 

1.88, sd = .41). Corrected item-to-total correlations ranged from .10 to .30. The mean 

total score for the subscale was 1.9 (sd = .82). Standardized item alpha coefficient was 

38. 

KMO measure of sampling was .55 and Bartlett's test of sphericity was significant at 

the .000 level. CFA extracted one factor that explained 36% of the total variance. Factor 
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loadings were: Have not had genetic testing (.76); Would consider having genetic testing 

(.45); Have talked to a healthcare provider about family history of breast cancer (.37); 

Have received counseling about genetic testing (.72). 

Lifestvle changes subscale. Item means for the subscale ranged from .36 to .84 (M = 

.54, sd = .22). Corrected item-to-total correlations ranged from -.03 to .29. The mean total 

score for the scale was 3.2 (sd = 1.09). Standardized item alpha was coefficient was .26. 

Eliminating item nimiber 16 (Do not drink much alcohol), which was considered difficult 

to interpret by participants did not change the standardized item alpha coefficient. 

BCMO measure of sampling was .51 and Bartlett's test of sphericity was significant at 

the .000 level. CFA extracted two factors that explained 49 percent of the total variance 

(one factor explained 24%; the other explained 21%). Factor loadings were: Exercise 

regularly (.81); Have talked to doctor about taking birth control pills (.44); Eat a healthy, 

low-fat diet (.74); Do not drink much alcohol (undetectable); Have talked to my doctor 

about hormone replacement therapy (undetectable); Have taken tamoxifen (-.25). 

Screening and prevention subscale. Item scores ranged from .03 to .83 (M = .43, sd 

= .35). Corrected item-to-total correlations ranged from .03 to .19. Mean score for the 

total subscale was 2.6 (sd = 1.05). Standardized item alpha coefficient was .28. 

KMO measure of sampling was .49 and Bartlett's test of sphericity was significant at 

the .000 level. CFA extracted three factors that explained 62% of the total variance. One 

factor explained 24%, one explained 21% and the third explained 17%. 

Research subscale. Item means for the subscale ranged from .08 to .92 (M = ,39, sd 

= .38). Corrected item-to-total correlations ranged from .007 to .13. The mean total score 
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for the scale was 1.5 (sd = .75). Standardized item alpha coefficient was .16. Dropping 

the item, "Would take drugs, such as tamoxifen or raloxifene as part of a breast cancer 

prevention study," changed the standardized item alpha to .24. 

Data were treated as continuous and underwent factor analysis. JCMO measure of 

sampling was .49 and Bartlett's test of sphericity was significant at the .000 level. CFA 

extracted two factors that explaining 64.3 percent of the total variance (one factor 

explained 32%; the other explained 26%). Factor loadings were: Would consider 

participating in breast cancer research (undetectable); Have participated in breast cancer 

research (.75); Would take drugs as part of a breast cancer prevention study (-.24); Have 

participated in studies of breast cancer genes (.80). 

Test of the Perceived Risk of Inherited Susceptibility to Cancer Model 

This section addresses results of research question 2: What are the factors 

underlying proposed key variables in the process of perceived risk? (What are the 

essential attributes of the process of perceived risk of ISC as determined by evaluating 

the factors underlying the concepts?) and research question 3: What is the structure of 

relationships among all the variables specified in the PRISC model? (What are the 

antecedents of perceived risk of ISC?; What variables mediate the path fi-om perceived 

risk to risk-altering reducing action?). 

Table 4.7 shows the observed correlations for the indicator variables. Reported 

Pearson correlations were two-tailed. Correlations among the indicators of Factors 3 

(Fear), 4 (Support) and 5 (Action) all were significant and could be entered into the 

measurement model. However, problems were apparent with the indicators on Factors 1 



Table 4.7 Pearson Correlations Among the Variables in the Perceived Risk of Inherited Susceptibility to Cancer Model (n ̂ = 200) 

PRONE FAMCOM SIGNS WITNESS PROB DESTINY KNOW BADEXP INCID WORRY FAMILY PROVIDER 
FAMCOM -.012 

.863 
SIGNS .025 

.720 
.033 
.641 

WITNESS .22r* 
.002 

.099 

.162 
.169 
.016 

PROB -.105 
.138 

.023 

.741 
.024 
.741 

-.041 
.566 

DESTINY .070 
.323 

-.048 
.503 

-.007 
.922 

-.019 
.788 

.079 

.266 
KNOW .040 

.571 
.057 
.419 

-.014 
.841 

-.054 
.447 

.057 

.419 
-.132 
.063 

BADEXP .210** -.173* .064 .138 -.092 .035 -.003 
.003 .015 .366 .051 .196 .627 .962 

INCID .310 -.140 .059 .063 -.087 .061 -.072 .322** 
.000 .048 .406 .377 .220 .387 .313 .000 

WORRY .244** -.054 .171* .189* -.094 .033 -.054 .230** .551** 
.000 .449 .016 .007 .186 .640 .447 .001 .000 

FAMILY -.050 .690** .058 .074 -.010 -.018 .027 -.065 -.029 -.001 
.483 .000 .416 .298 .892 .798 .703 .363 .686 .990 

PROVIDER -.100 .178* .281** .211** -.013 -.041 .014 -.029 -.092** -.001 .207** 
.158 .012 .000 .003 .850 .564 .840 .686 .006 .990 .003 

TEST .211** .139* .164 .222** -.013 .040 -.025 .012 .182** .258** .145 .054 
.003 .049 .020 002 .852 .575 .727 .867 .010 .000 .040 .445 

LIFE .017 -.036 .161* .029 .227** -.020 -.024 -.011 .013 .026 -.022 .037 
.813 .608 .023 .688 .001 .781 .735 .876 .860 .712 .753 .606 

SPREV -.020 .024 .299** .204** -.073 -.006 .119 .011 .216** .230** .100 .183** 
.775 .733 .000 .004 .307 .936 .093 .872 .002 .001 .160 .010 

RES .088 .014 .062 .115 -.069 .157* .024 .014 .094 .136 -.041 .001 
.213 .842 .386 .106 .332 .027 .738 .839 .187 .055 .561 .445 

MYRISK -.057 -.062 -.009 -.024 .898** .151 .054 -.054 -.081 -.090 -.085 -.043 
.423 .384 .903 .735 .000 .033 .446 .448 .256 .204 .229 .549 



Table 4.7 Pearson Correlations Among the Variables in the Perceived Risk of Inherited Susceptibility to Cancer Model (n = 200) 

TEST LIFE SPREV 
LIFE .220** 

.002 
SPREV .308** .154* 

.000 .029 
RES .283** .154* .237** 

.000 .029 .001 
MYRISK -.026 -.188** -.052 

.716 .008 .467 

0\ 



147 

(Awareness) and 2 (Perceived Risk); consequently, the indicators could not be entered 

into the measurement model. For Factor 1, the only significant correlations were 

between the indicators SIGNS and WITNESS (r =. 17, p = .05) and PRONE and 

WITNESS (r = .22, p = .002). The indicator FAMCOM did not correlate with any of the 

other indicators for Awareness, but it did highly correlate with FAMILY (r = .69, 

p=.01), which is an indicator for Support. For Perceived Risk, there were neither 

correlations among DESTINY, PROB, and KNOW, nor correlations among those 

indicators with any of the other model indicators. Analysis could not proceed unless 

these problems were addressed. Consequently, the indicators in Awareness and 

Perceived Risk were respecified as indicated in Figure 4.1, PRISC Model 1. Correlations 

among the indicators for the factors Fear, Support, and Action were significant. 

Respecification of the Conceptual Model 

Factor 1: Awareness 

Because the indicator variables PRONE, WITNESS, AND SIGNS had significant 

correlations (Table 4.7), they were retained in the measurement model. Although the 

indicator FAMCOM did not correlate with the other indicators of Awareness, it was 

still theoretically important. Inspection of the FCS instrument used to measure 

FAMCOM revealed some possible redundancy of its items with items in the PSS-FA 

instrument used to measure the FAMILY indicator of Support. To assess this possible 

overlap further, the investigator ran correlations among the items in both instruments. 

Correlations of items in FCS with items in PSS-FA. Eight of 10 items in the FCS 

had correlations ranging from .33 to .64 with items on the PSS-FA. Thirteen items on 
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the PSS-FA had correlations (r = .46 to .63) with the FCS item, "My family members 

are always good listeners," 18 correlations with the FCS item "Generally, I am very 

satisfied with how my family members and I talk with each other," and two correlations 

with the FCS item "It is very easy for me to express all my true feelings to my family 

members" (r = .47 and .59). However, there were concerns about whether the PSS-FA 

adequately tapped other items on the FCS, such as "When we are having a problem, 

family members give me the silent treatment," "Family members sometimes make 

comments that put me down", "Sometimes I'm afraid to ask family members what I 

want," "Wish family members were more willing to share feelings", "Sometimes I have 

trouble believing everything some of my family members tell me," "Often do not tell 

my family members what I am feeling because they should already know," "Don't 

always share negative feelings about certain family members because I am afraid they 

will get angry." 

The FCS items that the PSS-FA did not seem to tap well are theoretically 

important for this study. Most of the significant correlations of the PSS-FA were with 

the "listening" and "talking" items of the FCS. Therefore, because the FCS covers 

family communication more comprehensively than the PSS-FA, the indicator 

FAMCOM was retained in the model. Based on significant correlations with FAMILY 

(r = .69, p = .01) and its companion indicator PROVIDER (r = . 18, p = .05), FAMCOM 

was repositioned under Support. Theoretically, this appeared to be the only place 

FAMCOM could be positioned in the model. 
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Factor 2: Perceived Risk 

None of the indicators for Perceived Risk correlated with one another, indicating 

they did not fit together well (Norris, 1997). Theoretically, perceived risk was a key 

factor in the study, so the investigator revisited the instruments used to measure 

DESTINY, PROB, AND KNOW, to assess if instrument problems contributed to the 

absent correlations among the indicators. The following section describes the process 

used to respecify Perceived Risk. 

Chances of Getting Cancer Scale. This scale measured the indicator PROB. Two 

items addressing (a) any woman's chance of getting cancer during her lifetime, and (b) 

the participants own chance of getting cancer during her lifetime, had been suimned for 

a total score. The participants' perceived probability of personally developing breast 

cancer was 51 percent. For this study, it was theoretically more useful to enter into the 

model participants' perceptions of their own probability of developing cancer. Thus, 

PROB was modified to be MYRISK for entry into the measurement model. 

Breast Cancer and Genetics Questionnaire. The BCGQ measured participants' 

knowledge of breast cancer as a hereditary disease. Because the indicator KNOW did 

not correlate with any other indicators in the model, repositioning it with another factor 

would prove useless. Consideration of the sample was revealing in that (a) participants 

were highly educated to begin with and (b) scores on the BCGQ were high, indicating 

high knowledge of breast cancer and genetics. One could argue that participants, a 

priori, had high levels of knowledge about hereditary predisposition to breast cancer, 

and testing of this group resulted in a ceiling effect. Additionally the poor 
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psychometric characteristics of the BCGQ may have contributed to problems with 

covariance (DeVellis, 1991). Although the literature and the investigator's preliminary 

research justify including knowledge in developing theory, the aforementioned 

findings led to deletion of the indicator KNOW from the model. 

PRISC Model 1 

CFA confirmed the hypothesized factor stracture of PRISC Model 1 (Figure 4.1). 

Pearson correlation coefficients (2-tailed) between indicators for Factor 1 (Awareness) 

ranged from .17 to .22; between indicators for Factor 2 (Perceived Risk) were. 15; 

between indicators for Factor 3 (Fear) were .23 to .55, between indicators for Factor 4 

(Support) were .18 to .69; and between indicators for Factor 5 (Action) were .15 to .28. 

All were significant at the .05 level. Table 4.8 shows the equations that were entered 

into the measurement model of PRISC Model 1. 

Figure 4.1 shows the underlying factors for the latent variables comprising PRISC 

Model 1. Factor loadings were all positive and significant at the .05 level. Ranges of 

factor loadings for the indicator variables on the factors latent variables were as follows: 

Awareness (.22 and .73), Perceived Risk (.15 and 1.0), Fear (.33 to .80), Support (.21 to 

.94) and Action (.29 to .67). 

The measurement model fit the data well. The chi-square statistic was 

nonsignificant at .005, the relative chi-square based on 99 degrees of freedom was 1.4, 

and the comparative fit index (CFI) was .911, all indicated the model fit the data. 

However, the EQS program noted a condition code for the error term of the indicator 
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MYRISK (error = .000) and the size of residual correlations was greater than .10 for 

several correlations, reflecting model misspecification (Keller et al., 1998). 

Analysis of the structural model showed significant paths from Fear to Action 

and from Support to Action. However, paths from Awareness to Perceived Risk, from 

Perceived Risk to Fear and from Perceived Risk to Support were nonsignificant. The 

nonsignificant paths were dropped from the model. The LaGrangian multiplier test 

supported adding the indicator PRONE to Fear and adding a path from Fear to 

Awareness. The model was respecified accordingly, and retested. 
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Table 4.8 Equations Entered into the Measurement Model for PRISC Model 1 

Manifest 
Variable (V) 

Latent Variable (F) Error Term (E) Equation 

PRONE (VI) AWARENESS (FI) PRONE error (El) VI =F1 +E1 

FAMCOM (V2) SUPPORT (F4) FAMCOM error (E2) V2 = .393F4 + E2 

WITNESS (V3) AWARENESS (Fl) WITNESS error (E3) V3 = *Fl -1-E3 

SIGNS (V4) AWARENESS (Fl) SIGNS error (E4) V4=*FH-E4 

DESTINY (V5) PRISK (F2) DESTINY error (E5) V5 = •F2 + E5 

MYRISK (V6) PRISK (F2) MYRISK error (E6) V6 = *F2 + E6 

BADEXP (V8) FEAR(F3) BADEXP error (E8) V8 = .566F3 +E8 

INCID (V9) FEAR (F3) INCID error (E9) V9= 1.49F3+E9 

WORRY (VIO) FEAR(F3) WORRY error (El0) V10 = F3 + E10 

RES (VI I) ACT (F5) RES error (Ell) Vll = .612F5 + E11 

LIFE (V12) ACT (F5) LIFE error (El2) V12 = .605F5 + E12 

TEST (V13) ACT (F5) TEST error (EI3) V13 = 1.04F5 + E13 

SPREV (VI4) ACT (F5) SPREV error (EI4) V14 = *F5 + E14 

PROVIDER SUPPORT (F4) PROVIDER error (El5) V15 = *F4 + E15** 

(V15) 

FAMILY (V16) SUPPORT (F4) FAMILY error (El6) V16 = *F4 + E16** 

*Free parameters (equations without an asterisk are fixed at 1.0) 

ACT = Action; BADEXP = Bad Experience with Cancer; DESTINY = Cancer Destiny; 
FAMILY = Family Support; FAMCOM = Family Commimications; INCID = Cancer 
Incidents; KNOW = Cancer Knowledge; LIFE = Lifestyle Change; PRISK = Perceived 
Risk; PROB = Acknowledgement of Probability; PRONE = Cancer Proneness; 
PROVIDER = Healthcare Provider Support; RES = Participation in Research; SIGNS = 
Signs of Cancer; SPREV = Traditional Early Detection and Prevention; TEST = 
Genetic Testing; WITNESS = Witnessing Cancer; WORRY = Cancer Worry 
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Chi-square nonsignificant at .005; Comparative Fit Index - ,91 

Figure 4.1 Perceived Risk of Inherited Susceptibility to Cancer Model (Model 1) 
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PRISC Model 2 

Table 4.9 shows the equations that were entered into the measurement model of 

PRISC Model 2. Unlike PRISC Model 1, the parameter estimates appeared to be in order 

and no condition codes were evident. 

Figure 4.2 shows PRISC Model 2, the final model run by the investigator. Factor 

loadings were all positive and significant at the .05 level. Ranges of factor loadings for 

the indicator variables on the factors latent variables were as follows: Awareness (.26 

and .63), Fear (.37 to .80), Support (.21 to .94) and Action (.29 to .67). 

The measiirement model for the latent variables did not fit the data well. The chi-

square statistic was significant at .005, the relative chi-square based on 99 degrees of 

freedom was 5.3 and the CFI was .80. The investigator chose to continue with the 

structural analysis of PRISC Model 2 to get an estimate of the relationships in the 

model. Analysis of the structural model showed significant paths leading from 

Awareness to Fear, from Fear to Action, and from Support to Action. The path from 

Awareness to Support was nonsignificant. Disturbance was evident for the factor Fear; 

largest standardized residuals were greater than 0. 1 with indicators WITNESS, SIGNS, 

and PROVIDER. 

Methodological Limitations 

Methodological limitations of the study were the study design, study booklet design 

and inadequate study measures. 

Study Design 

This model was designed to study people at risk for ISC. Results of this study. 
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Table 4.9 Equations Entered into the Measurement Model for PRISC Model 2 

Manifest 
Variable (V) 

Latent Variable (F) Error Terra (E) Equation 

PRONE (VI) FEAR(F3) PRONE error (El) VI =*F3 + E1 

FAMCOM (V2) SUPPORT (F4) FAMCOM error (E2) V2 = .393F4 + E2 

WITNESS (V3) AWARENESS (Fl) WITNESS error (E3) V3 = *F1 + E3 

SIGNS (V4) AWARENESS (Fl) SIGNS error (E4) V4 = *F1 + E4 

BADEXP (V8) FEAR (F3) BADEXP error (E8) V8 = .566F3 +E8 

INCID (y9) FEAR(F3) INCED error (E9) V9 = 1.49F3 + E9 

WORRY (VIO) FEAR(F3) WORRY error (E10) V10 = F3+E10 

RES (Vll) ACT (F5) RES error (El 1) V11 = .612F5 + E11 

LIFE (V12) ACT (F5) LIFE error (El2) V12 = .605F5 + E12 

TEST (VI3) ACT (F5) TEST error (El3) V13 = 1.04F5 + E13 

SPREV (V14) ACT (F5) SPREV error (E14) V14 = F5 + E14 

PROVIDER SUPPORT (F4) PROVIDER error (E15) V15 = *F4 + E15** 

(V15) 

FAMILY (V16) SUPPORT (F4) FAMILY error (E16) V16 = *F4 + E16** 

*Free parameters 

ACT = Action; BADEXP = Bad Experience with Cancer; DESTINY = Cancer Destiny; 
FAMILY = Family Support; FAMCOM = Family Communications; INCID = Cancer 
Incidents; KNOW = Cancer Knowledge; LIFE = Lifestyle Change; PRISK = Perceived 
Risk; PROB = Acknowledgement of Probability; PRONE = Cancer Proneness; 
PROVIDER = Healthcare Provider Support; RES = Participation in Research; SIGNS = 
Signs of Cancer; SPREV = Traditional Early Detection and Prevention; TEST = Genetic 
Testing; WITNESS = Witnessing Cancer; WORRY = Cancer Worry 
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Figure 4.2 Perceived Risk of Inherited Susceptibility to Cancer Model 2 (Final Model) 
0\ 
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however, cannot be generalized to groups beyond women at high risk for breast cancer. 

These women were highly educated, white, and had a sound financial situation. Although 

similar to populations in other studies, the study may not reflect perceived risk of ISC in 

other ethnic populations. Additionally, some self-selection bias (Kerlinger, 1992) is 

evident in that the women who volunteered for this study may have been highly 

motivated and concemed about their risk for breast cancer prior to enrollment. 

Another limitation of this study was not verifying the participants' family history of 

cancer. When conducting studies involved with hereditary predisposition to cancer, the 

optimal approach to verifying the family history is through documents. Such docimients 

include medical records, tumor registry reports, and death certificates. 

Studv Booklet Design 

All of the study booklets had identical questionnaires, however to better assess 

response bias, they were placed in two different order sets. Thus, there existed a blue 

booklet and a pink booklet. Participant number 1 received a blue booklet, participant 2 a 

pink booklet, and so on through the study. No differences in color cover were evident 

among the 19 questionnaires that were excluded from the study (10 were pink and 9 were 

blue. However, the different order of the questionnaires in each booklet posed a problem 

for data entry. One had to "skip" around each booklet differently to find the questionnaire 

and then enter the data in the correct order in the data file. This added time to data entry. 

The most problematic methodological limitation was the weight of the paper stock 

used in the booklets. All the pages in the booklets were boimd to decrease the chance of 

losing individual pages. The questioimaires had been photocopied onto regular photocopy 
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paper rather than higher quahty paper. The photocopy paper tended to stick together and 

approximately 20 questionnaires arrived with at least two pages that had stuck together 

and consequently, were blank. The investigator estimates that this problem added at least 

another month to data collection. Blank pages had to be photocopied and re-sent to the 

participant, with instructions to complete the missing questions (usually one entire 

questionnaire was left blank). The investigator then had to wait for the new data to arrive 

by mail before entering any existing data for that particular participant. In three cases, the 

missing data was not completed and returned by the participants, so their information was 

not usable and they were deemed unevaluable for the study. 

Studv Measures 

Limitations of the instruments used to measure the indicators of the model have been 

summarized previously in this section. Establishing reliability in categorical measures 

using dichotomous scaling proved problematic in that there was only one administration 

of one version of the questionnaire. However, procedures commonly used with such 

instruments, for example, test-retest or alternate forms testing were not feasible given the 

time line of the research. Use of categorical variables and binary response options did not 

allow the variance necessary to enter to those instruments into SEM. 

Lack of clear definition of the term "family" in the instrument items or instrument 

instructions led to confusion among some participants. Some respondents indicated, 

particularly with the PCS, that they were unclear about which family members 

constituted "family." For example some answered the PCS in the context of their 

immediate family. Responses of others reflected family as being more extensive. Still 
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Other participants noted that they were estranged from part of their family and responses 

did not include them. 

Establishing reliability in categorical measures using dichotomous scaling proved 

problematic in that there was only one administration of one version of the questionnaire. 

However, procedures commonly used with such instruments, such as test-retest or 

alternate forms testing were not feasible given the time line of the research. 

Summary 

This section docximented the results of the study. Psychometric characteristics of 

the instruments were reviewed- Problems were most evident with the scales measuring 

categorical data using binary response options. The PRISC conceptual model needed to 

be modified before it could be run in EQS. Following modifications, PRISC Model I 

demonstrated good fit of the measurement model to the data, but in the presence of a 

conditions code concerning the high error on the indicator PRISK. In the structural model 

of PRISC Model 1, all pathways were significant except for those leading to and from the 

Perceived Risk factor. PRISC Model 2 encoimtered no condition codes during 

optimization, but the measurement model did not fit the data. The final structural model 

run by the investigator showed significant paths from Awareness to Fear to Action, and 

from Support to Action, but an insignificant path from Awareness to Support. 

Methodological limitations included construction of the questionnaire booklet and some 

of the instruments. 
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CHAPTER V 

DISCUSSION AND SUMMARY 

This study was part of an ongoing program of nursing research designed to enhance 

health care providers' understanding of the process of how adults with ISC perceive their 

risk of cancer. To enhance this understanding, theories of risk perception need to be 

developed and tested. An essential nursing activity is to provide coimseling that 

incorporates the meaning of perceived risk to each client. This study focused on 

instrument and model testing based on a philosophical orientation of unitary thinking. 

Testing occurred in a sample of 200 women at high hereditary risk for breast cancer. 

Three research questions were addressed in this study: 

1. What are the psychometric properties of newly developed and selected instruments 

designed to measure concepts contained in the PRISC model? 

2. What are the factors underlying proposed key variables in the process of perceived 

risk? 

2.1. What are the essential attributes of the process of perceived risk of ISC as 

determined by evaluating the factors underlying the concepts? 

3. What is the structure of relationships among all the variables specified in the PRISC 

model? 

3.1. What are the antecedents of perceived risk of ISC? 

3.2. What variables mediate the path from perceived risk to risk-altering reducing 

action? 
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The study built upon the investigator's preliminary work, which included the 

following: (a) a literature-based clarification of the concept of risk perception in inherited 

disease; (b) a phenomenological study of perceived risk in women with a strong family 

history of breast cancer, and (c) development and pilot testing of an instrument used to 

measure cancer destiny, one of the variables in the PRISC model. This work, along with 

extensive review of the literature pertaining to hereditary predisposition to cancer formed 

the basis for the PRISC model, which underwent testing as part of this dissertation study. 

This chapter interprets the findings, addresses limitations of the study, explores 

application of findings to the development of nxirsing theory, suggests implications of the 

findings toward nursing practice, and mzikes recommendations for fiirther research. 

Interpretation of Findings 

The interpretation of findings focuses on the description of the sample, the 

psychometric properties of the instruments and the model testing process. 

Description of the Sample 

The 200 participants were highly susceptible to breast cancer by virtue of having 

strong hereditary risk factors for the disease. To participate in the study, the women had 

to meet at least one established criterion for risk for hereditary predisposition to breast 

cancer (Chapter HI; Sample Selection). The final response rate of 91.3 percent was 

acceptable, particularly considering the fact that participants in this study received no 

pay, genetic coimseling, or other recruitment incentives. Given the strong hereditary risk 

factors for cancer in their families, the women may have had altruistic reasons for 

participating. Many of the women indicated they wanted to help find out more about 
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inherited susceptibility to breast cancer because of what their families had experienced as 

a result of the disease. Altruism is considered a strong motivator for research 

participation (Moriarty & Cotroneo, 1993). 

Demographic Characteristics 

Descriptive demographic information collected from the sample included age, 

ethnicity, highest level of schooling, marital status, financial situation, and occupation. 

Age. The mean age of the sample (48.6 years, s.d.= 14.30 years) reflected the mean 

age of samples in other studies pertaining to women with a strong family history of breast 

cancer (Daly et al., 1999; Durfy et al., 1999; Mouchawar et al., 1999). The age of 76 

participants fell within the range of 41-50 years. The average age of onset of genetically 

predisposed breast cancer is 45 years (Lynch & Lynch, 1996). Thus, many participants in 

this study, already at risk for breast cancer by virtue of strong hereditary risk factors, 

were at the prime age when breast cancer could affect them personally. 

Etlmicity. The majority of the sample (85.5%) listed Anglo-American as their 

ethnicity. This was not unexpected because current, limited knowledge on genetically 

predisposed breast cancer is derived from populations that are predominantly Caucasian 

white (Lerman, Daly, et al., 1994; Lerman, Seay, Balshem, & Audrain, 1995; Struewing 

et al., 1995). Recent studies of breast cancer susceptibility continue to have a higher 

number of white (nonHispanic) participants (Durfy et al., 1999). 

Nine percent of the sample considered themselves of Ashkenazi Jewish ethnicity. 

Family history of breast cancer remains a significant risk factor among Ashkenazi Jewish 

women who carry (Struewing et al., 1997) and do not carry (Kaufrnan &, Struewing, 
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1999) BRCAl and BRCA2 mutations. Thus, the Ashkenazi Jewish women in this study 

possibly were at high risk for inherited susceptibility to breast cancer because of their 

ethnicity. 

Little information exists on inherited susceptibility for breast cancer in African-

American and Mexican-American women. In this study, one percent of the sample 

identified themselves as Afiican American. This number paralleled the number of 

Afiican-American participants (1.6%) in Durfy et al.'s (1999) study but was lower than 

those (2.3%) in the study conducted by Lerman, Hughes, Benkendorf et al. (1999). 

Mexican-American women comprised three percent of the sample in this dissertation 

study. This number was higher than the 1.3 percent of white Hispanics (not further 

designated into subgroups) reported by Durfy et al. 

Education, marital status, and financial status. The majority of participants in this 

study were highly educated, married, and financially secure. The percentage of women 

having a college or postgraduate education comprised 73.5 percent of the sample, with 92 

percent of the sample indicating financial security. Sixty-eight percent reported being 

married, or living as married. Similar findings pertaining primarily to a white population 

are seen consistently in the ISC literature (Daly et al., 1999; Durfy et al., 1999; Lerman, 

Hughes, Benkendorf et al., 1999; Petersen et al., 1999). 

Occupation. Few studies of women at risk for ISC have provided information about 

occupations of their sample, and those studies designate participants as being either 

"employed" or "not employed" (Daly et al., 1996; Lerman, Schwartz et al., 1996). Over 
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half (53.5%) of the women in this study indicated they were employed as professionals, 

which was not surprising given the high education level of the sample. 

Family History of Breast Cancer 

First-degree relatives. Over half participants in this study, (67.5%) had a mother 

who was diagnosed with breast and/or ovarian cancer. Mean age of mothers at diagnosis 

was 50.3 years (sd = 12.29, range = 25-84 years). Seventy-nine participants (39.5%) 

indicated they had one to three sisters with a history of breast cancer. Data from the 

Nurses' Health Study indicated that risk of breast cancer doubles in women whose 

mother had breast cancer diagnosed prior to age 40 or who have a sister with breast 

cancer (Colditz, Willett, & Hunter, 1993). Similarly, other studies found that women who 

have one first-degree relative diagnosed with breast cancer are two-to-four times more 

likely to develop the disease. Risk is even higher for women with more than one affected 

first-degree relative (Byrne et al., 1991; Claus, Risch, & Thompson, 1991, Claus et al., 

1998). Thus, by virtue of family history, most participants were at increased risk of 

developing breast cancer. 

Second-degree relatives. Almost three-quarters (n=143, 71.4%) of the sample had 

one or more second-degree relatives with a history of breast cancer. The eligibility 

criteria for this study stated that women having second-degree relatives with breast 

cancer also had to have at least one first-degree relative with breast cancer. Claus et al. 

(1991) estimated a 1.2-fold increased risk of breast cancer for women who reported 

having first- and second-degree relatives with the disease. Kaufman and Struewing 

(1999) reported slightly higher relative risk (1.5) for women who had first- and second-
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degree relatives with breast cancer, but no increased risk for women who only had 

second-degree relatives with the disease. Thus participants' who had first- and second-

degree relatives with breast cancer had higher risk of developing breast cancer 

themselves. 

Psychometric Properties of the Instruments 

This section discusses the psychometric properties of the instruments that were 

developed or revised to measure the latent variables. 

Cancer in the Family Scale CCFS't 

A mean total score of 9.9 (sd = 3.05) on the CPS indicated that participants fell 

between being imsure (score 9) and agreeing their family was prone to cancer (score 12). 

Item means of 3.3 were close to the center of the range of possible scores, which is 

desirable (DeVellis, 1991). Because the CPS was a new scale, the standardized item 

alpha of .81 was acceptable (Perketich, 1991), as were the factor loadings for the items 

(.85 to .86) (De Vellis). The length of the CPS (3 items) placed less burden on the 

participants than a more lengthy measure (DeVellis). Additionally, a shorter instrument 

increases homogeneity and internal consistency estimates of reliability (Perketich). 

However, similar wording of the three items may have artificially inflated coefficient 

alpha (Knapp, 1991), although some redimdancy in items is not considered detrimental to 

a scale (DeVellis). 
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Family Communications Scale rFCSt 

Although this scale demonstrated high internal consistency (standardized item alpha 

= .84), bordered on being "marvelous" with a KMO of .87, and had acceptable factor 

loadings, the investigator questioned whether the scale effectively measured family 

commiuiication for the sample population. The mean total score of 35 (sd = 7.94) of the 

FCS indicated that participants were neutral about communications within their families; 

they neither agreed nor disagreed that family communication was satisfactory or 

deficient. This equivocation may have been due to lack of a forced choice in the 

questionnaire scale (DeVellis, 1991). Additionally, the number of negatively worded 

items on the instrument (7 of 10) may have constituted too many socially undesirable 

options for a sensitive topic like family communication (Waltz et al., 1991) 

The FCS was an adaptation of the communications subscale of ENRICH (Olson et 

al., 1985). In studies of couples' communication, internal consistency of the 

communications subscale, measured by coefficient alpha, was .68 (n = 1344 individuals). 

Test-retest reliability was .90 (n = 115 individuals) (Olson et al.). In this dissertation 

study, a higher standardized item alpha of .84 for the FCS found in a smaller sample size 

suggested that the adapted scale was more internally consistent than the ENRICH 

commimications subscale. 

The corrected item-to-total correlation of the item, "I do not always share negative 

feelings I have about certain family members because I'm afraid they will get angry," 

was .35. This value was slightly above the .30 limit of acceptability; however, 

elimination of the item would only alpha coefficient at .84. This item had the lowest 
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factor loading of .44, which was acceptable. Thus, all the items were retained for SEM 

analysis. 

Signs of Breast Cancer Survey 

This survey assessed whether or not participants had ever had an abnormal finding 

(e.g., breast lump) on clinical or self-examination or mammogram/ultrasoimd. The mean 

total score of 1.6 (sd = 1.45) with suggested that participants in this study had at least one 

sign of breast cancer. This finding was not unusual in women with a strong family history 

of breast cancer. Such women may exhibit mammographic density, which is strongly 

associated with breast cancer risk (Boyd et al., 1999). Moreover, clinical breast 

examination and mammography have detected a high proportion of in situ breast cancers 

in high-risk women imder age 50 years (Kollias et al., 1998). 

Although the scaling was dichotomous (yes/no responses), there were no right or 

wrong answers. Data were continuous in that they could assimie any score between "0" 

(no signs) and "4" (4 signs) (Milton, 1992). A shortcoming of binary responses is that 

each item has minimal variability (DeVellis, 1991). Although the items on this scale had 

minimal variance (M = .39; sd = .06), the standardized item alpha was acceptable for a 

new scale at .74. Deleting the item "I've had at least one abnormal mairmiogram or breast 

ultrasound" increased coefficient alpha slightly to .78. However, the gains of using 

approach to enhance internal consistency would be nullified by the elimination of a 

theoretically important item: an abnormal finding on mammogram constitutes a high-risk 

situation (Boyd et al., 1999; Kollias et al., 1998). An alternative means of enhancing 
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internal consistency with binary response options is to add more items to the instrument 

(DeVellis). 

Witnessing Cancer Scale fWCS^ 

The WCS effectively assessed participants' exposxure to others with cancer. A mean 

total score of 18.7 on the WCS suggested that participants had "sometimes" been exposed 

to others' cancer experiences. Standardized item alpha reliability of .82 indicated that as a 

new scale, the WCS had acceptable internal consistency. The items were highly 

correlated with each other. KMO score of .82 indicated the score was "meritorious" and 

all items loaded cleanly on one factor. 

Chances of Getting Cancer Scale 

The Chances of Getting Cancer scale measured participants' perceived probability of 

personally developing cancer and perceived probability of cancer occurring in other 

women. This scale was a critical one for the study in that it paralleled the "usual" or 

"historical" way perceived risk is measured in the literature (by a probability). It also 

measured Perceived Risk, a factor in the PRISC model, but the only factor that was 

eliminated from the model. This problem may have been largely due to a poor instrument 

to measiire the Perceived Risk indicator PROB. 

Although the Chances of Getting Cancer scale had marginally acceptable 

standardized alpha reliability (alpha = .69) and acceptable interitem correlations (r = .53), 

it only had two items. Internal consistency reliability is not only a flmction of how 

strongly the items correlate, but how many items are in the scale (DeVellis, 1991). Thus 
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the two items comprising the scale probably were not sufficient to measure the latent 

variable. Perceived Risk. 

Participants' scores were svunmed for a total score, which could not be easily 

interpreted because each item represented a different dimension, i.e., chances for self and 

chances for others. As mentioned previously (Chapter 4: Respecification of the 

Conceptual Model), the measure did not hold up well in SEM. Hence, it was reduced to 

one item, MYRISK, which did not adequately measure the latent variable. Although 

others have used a similar one-item measure of perceived risk (Bondy et al., 1992; Daly 

et al., 1996), Bowen et al (1999) stated that a limitation in their research was measuring 

perceived risk of breast cancer (in this case, probabilistically) with one item. 

Whether any study has developed an acceptable measure of perceived risk of ISC is 

debatable. Some researchers have taken continuous values of perceived risk estimates and 

dichotomized them into categories such as small, moderate, and high risk (Bondy et al., 

1992), and under/accurate estimators and overestimators (Daly et al., 1996). Others 

(Cimningham et al., 1998) created a measure of comparative risk for each woman by 

subtracting her estimate of other womens' risk from the estimate of her personal lifetime 

cancer risk. Higher values would indicate higher perceived risk compared with risk for 

the average. Schwartz, Lerman, et al., (1995) used a three-item, Likert-type scale to 

assess perceived comparative risk. Although this instrument only had alpha reliability of 

.63, it used interval rather than dichotomous scaling, and may have been more 

appropriate to use in this dissertation study. 
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Still, participants' own mean estimate of their personal risk of developing breast 

cancer (51% chance) was informative. This finding reflects that of Polednak, Lane, & 

Burg (1991) who reported that about 47 percent of women with a family history felt their 

risk to be somewhat high. Others (Bondy et al., 1992; Lloyd et al., 1996) foimd that the 

majority of women perceived their personal risk to be "high". 

Cancer Destiny Scale (CDS^ 

A mean total score of 25.4 (sd = 5.58) indicated participants were neutral about their 

personal control over developing cancer. Only one item, "If I develop cancer, it will 

probably be because of my actions," had low correlations with other items. A future 

version of this scale may eliminate this item. 

For a new scale, the CDS demonstrated acceptable internal consistency reliability 

(standardized item alpha = .81), which was improved over the preliminary study's 

coefficient alpha of .57 for the personal control subscale (Loescher, 1997b). Factor 

loadings for the CDS were acceptable at .50 to .81, with a "meritorious" KMO. 

Breast Cancer and Genetics Ouestionnaire rBCGQt 

Several scales exist that measure knowledge of breast cancer screening behaviors, 

but the investigator could not find any published, psychometrically sound instruments 

that measured breast cancer genetics knowledge. The scale on which the BCGQ is based, 

the Survey of Women's Thoughts about Breast Cancer Genetics (SWTBCG) has not 

imdergone any psychometric testing, and probably never will (Personal communication, 

Aimee Wonderlick, January 17, 2001). The development of the BCGQ, therefore, was an 
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important first step in measuring breast cancer genetics knowledge. However, the BCGQ 

needs revision before it can be used for future research. 

Using the appropriate KR20 procedure for estimating internal consistency, the 

standardized item alpha was unacceptable at .60. Interitem correlations were all low and 

no items could be deleted that would enhance the reliability coefficient. For this type of 

instrument, using alternative forms procedure for reliability estimation would be more 

appropriate, although this procedure carries the practical difficulty of constructing 

alternate forms that are parallel (Carmines & Zeller, 1979). Alternative forms procedure 

also requires two test administrations, which were not feasible for the time frame of this 

study. 

The mean total score of 16.8 (sd = 2.35) indicated that participants had a high level 

of knowledge about inherited predisposition to breast cancer. The BCGQ is a 

criterion-related instrument and although dichotomous scaling of "yes" and "no" showed 

the participant either knew or did not know the answer, there was so little variance in the 

scale that it proved to be ineffective for use in structural equation modeling (SEM). 

Restructuring the scale to support interval-based analytic methods would be optimal 

(DeVellis, 1991). 

Experience with Cancer Scale HECS) 

The mean total scores of 12.8 (sd = 3.22) for the bad experience subscale and 9.9 

(sd = 3.30) for the incidents subscale indicated the participants neither agreed nor 

disagreed that they were negatively affected by others' cancer experiences. A 

standardized item alpha of .62 for the bad experiences subscale was unacceptable. 
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Based on item-to-total correlations, a low factor loading (.21), and the investigator's 

theoretical perspective (most people who haven't experienced cancer would unlikely 

view it as having any positive implications), item 3, "Positive things have happened 

from my experiences with others who have had cancer," was dropped from the bad 

experience subscale. This only improved standardized coefficient alpha to .66, which 

still was not within acceptable limits for a new scale. 

Conversely, the cancer incidents subscale had a highly acceptable standardized 

item alpha coefficient of .84 and highly acceptable factor loadings. At the outset of the 

study, the investigator felt the two subscales measured slightly different dimensions. 

After fiirther review, however, the number of cancer incidents within their family 

could constitute a bad experience for women with ISC. The concept of "bad 

experience" was important to retain because information from the items had come 

from the investigator's phenomenological study and no other researchers had addressed 

this concept. Hence, after SEM analysis, combining the two subscales into one 

simunated scale resulted in a much more acceptable (overall) standardized item alpha 

coefficient of .75. The combined scales did not undergo factor analysis. They were not 

entered into SEM because there would have been an insufficient number of indicator 

variables for the factor Fear. 

Thoughts About Cancer Scale TTACS't 

The mean total score for the scale was 10.8 (sd = 2.72), indicating participants fell 

between rarely or never worrying and sometimes worrying about breast cancer. This 

contrasts with the findings of Lerman et al. (1991) and McCaul et al. (1998) who found 
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that 35 to 45 percent of women in their samples worried about cancer essentially 

"sometimes" to "almost all the time" or "a lot." 

Based on item-to-total correlations and a low factor loading, the investigator dropped 

item 4, "I ask health care providers to order more than one mammogram a year," from the 

TAGS. Given the education and knowledge levels of the sample, they would most likely 

be aware that insurance plans are not likely to cover more than one mammogram a year 

for individuals at high risk. Knowing that, they probably would not ask their doctors for 

more than the allowed manraiogram. 

Perceived Social Support of Familv fPSS-FA^ Scale 

The mean total score for the PSS-FA was 78.9 (sd = 17.43), indicating that 

participants "sort of agreed" that their family was supportive. Although published studies 

using quantitative measures of perceived family support in individuals with ISC are 

lacking, qualitative research findings suggest that support in these families is not 

perceived as being high (Chalmers, Thomson et al., 1996). 

Standardized item alpha coefficient of the PS S-FA was high at .96. Very high alpha 

coefficients are difficult to obtain in test development and may indicate redundancy 

among items. Interitem correlations that are consistently above .70 suggest redundancy 

(Ferketich, 1990). This testing of the PSS-FA resulted in 14 of 20 interitem correlations 

that were greater than or equal to .70. DeVellis (1991) suggested that scales with alpha 

coefficients above .90 possibly could be shortened, which constitutes a possible strategy 

for reducing redundancy of the PSS-FA. 
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The majority of the variance of the scale (56%) was explained by one factor, 

however, two additional factors explained another 11 percent of the variance. This 

suggests that the PSS-FA is not unidimensional and rotating of factors would be optimal 

to identify other possible dimensions of the scale. 

Perceived Social Support of Health Care Providers fPSS-HCP) Scale 

The mean total scale score was 60 (sd = 16.79), indicating that most participants 

were unsure about the support they received from health care providers. Other studies 

reported that social support from genetic counselors (Bernhardt, Geller, Doksum, & 

Metz, 2000; Jay, Afifi, & Samter, 2000) and nurses (Bernhardt et al.) was a critical 

adjimct to information. 

The PSS-HCP had a standardized item alpha coefficient of .93. However, unlike its 

companion scale the PSS-FA, only nine of 20 interitem correlations were greater than or 

equal to .70, indicating the scale might have the desired amount of homogeneity 

(Ferketich, 1991). Factor analysis indicated that the PSS-HCP might not measure one 

dimension. Although 46 percent of the variance was explained by one factor, 18.6 percent 

was accounted for by three other factors. For ftiture research, rotating the factors could 

help determine other dimensions in the PSS-HCP. 

Risk Action Scale fRAS') 

In the Lifestyle subscale, item 16, "Do not drink much alcohol," was dropped 

because participants were confused about the responses (Yes = don't drink much alcohol; 

No = do drink much alcohol). No other items in subscales were deleted because 

reliability and construct validity would have remained less than optimal. 
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All of the four subscales on the RAS had poor psychometric estimates. Standardized 

item alpha coefficients were less than .40 for each subscale, indicating lack of internal 

consistency. Interitem correlations were less than .31 with some items showing almost no 

correlation. Contributing to poor variance of the subscales likely was the use of binary 

response options coupled with too few items for each subscale. Nunnally (1978) stated 

that it is difficult to achieve a KR20 of .80 with less than 30 dichotomous items. 

Additionally, items in the scale were looking at different dimensions of action, yet these 

were still summed. For example, items asked participants if they "would consider," vs. 

"have had." 

Information about what individuals in families at high risk for hereditary breast 

cancer predisposition do to reduce their risk theoretically is important, so it would be 

useful to revise the scale. Items should be measured using interval analytic techniques, 

rather than binary responses, and the pool of items should be sufficient to begin to 

approach reliability. 

Testing of the PRISC Model 

Testing of the PRISC model showed problems existed in either the fit of the 

measurement model to the data (PRISC Model 2) or the structural model paths (PRISC 

Model 1). Respecification of PRISC Model 1 to address path structure required revisiting 

the underlying framework of the study. According to the data, the factor Perceived Risk 

was not significantly associated with other latent variables in the model, even though the 

measurement model indicated a good fit (with some reservations regarding the conditions 

code reflecting error in the MYRJSK indicator). In contrast, the literature on perceived 
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risk of ISC, has reported perceived risk as a mediating variable (Glanz: et al., 1999; 

Schwartz, Lerman et al., 1995), and a variable that may influence actions taken to 

decrease risk (Bowen et al, 1999; Hill & Shugg, 1989; Wellish et al., 1992). 

There may have been several reasons why Perceived Risk did not hold up as a 

variable in PRISC Model 1: 

1. The indicator variables did not adequately measure Perceived Risk. Because the 

indicator KNOWLEDGE was measured with an unreliable instrument using 

dichotomous scaling with little variance, it did not correlate with the other indicators. 

Correlations between indicators MYRISK and DESTINY were significant but weak. 

MYRISK did not adequately measure probability because it consisted of only one 

item and theoretically, did not constitute a scale that could be entered into SEM 

(DeVellis, 1991). Results of this study indicated that measures of probability need to 

consist of several items, measure one dimension, and use interval analytic techniques. 

This method represents a departure fi"om usual methods of measuring probability 

reported in the literature. Additionally, the lack of strength of MYRISK was similar 

to findings in the preliminary phenomenological study, wherein probability was not a 

variable that women viewed as being important to the meaning of perceived risk. 

In contrast, DESTINY was measured by a scale that had good psychometric 

properties but only weakly indicated Perceived Risk. However, moving DESTINY to 

the only other latent variable (Action) having an indicator variable RES (research) 

with which DESTINY had a significant correlation did not make sense, theoretically. 

Although conceptually, personal control over cancer is viewed at influencing what 
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people do about their risk, destiny may not be a component of the perceived risk 

process. Perhaps it more reflects the concept of decision making. 

2. In the process of perceived risk, the latent variable Perceived Risk may be a higher 

order latent variable that cannot been adequately measured by any of the existing 

indicators in the model. If this is the case, the theoretical underpinnings of perceived 

risk need to be re-evaluated. Of importance is the investigator's definition of 

perceived risk; An interpersonal phenomenon, perceived risk of inherited disease is 

the degree to which an individual is able to continuously construct meaning—through 

intuition, observation, knowledge and experience—of the potential for developing 

inherited disease (Loescher, 1997a). This definition, which was derived from 

phenomenological data and the literature, underscores the possibility that Perceived 

Risk may name the process rather than a variable in the process. 

In the final model for this study, PRISC Model 2, the structural paths suggested 

predictive relationships among most of the latent variables in the model, however, the 

structure was based on an unstable measurement model. Reisinger and Turner (1999) 

stated that goodness-of-fit measures do not express perfectly the quality of models and 

that theoretical grounding place a role in judgement of quality. Measures can show poor 

fit because of one relationship only being poorly determined and do not precisely state 

whether the model is or is not supported by the data. Fit measures also do not indicate 

what is wrong with the model (Reisinger & Turner). 
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Answers to Research Questions 

Keeping the issues with fit in mind, the PRISC Model 2 answers research question 2 

and part of research question 3 by currently suggesting the following relationships. The 

latent variable Awareness (indicated by a weak factor loading of WITNESS and a strong 

factor loading of SIGNS), positively moderately predicts the latent variable Fear. 

Awareness does not predict the latent variable Support. Fear, indicated by moderate 

factor loadings of PRONE and BADEXP (Bad Experience) and high factor loadings of 

INCID (Incidents) and WORRY, strongly and positively predicts the latent variable 

Action. Action has low to moderate factor loadings of SPREV (Screening and 

Prevention), TEST (Genetic Testing), LIFE (Lifestyle Changes) and RES (Research 

participation). Support, indicated by strong factor loadings of FAMCOM (Family 

Communications) and FAMILY (Family Support) and a weak factor loading of 

PROVIDER (Health Care Provider Support), weakly predicts Action. In other words, 

women with a strong family history of breast cancer who have an awareness of cancer are 

more fearful of cancer and more likely to take action to reduce their cancer risk. Women 

who have more support from family and health care providers are more likely to act to 

reduce their cancer risk. 

The strongest relationships in the model. Fear and Support as predictors for action 

'y 

(R = .24), were somewhat supported by the literature. Lerman et al. (1994) determined 

that interest in genetic testing was positively associated with high perceived risk 

(measured as a probability), worry, and mood disturbance. Schwartz, Lerman, Miller, et 

al. (1995) looked at fear from a different perspective. They found that dispositional 
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monitoring—focusing excessively on cancer risk by taking more action—directly and 

indirectly (via increased perceived risk measured by probability) predicted intrusive 

thoughts. Intrusive thoughts were directly related to psychological distress. In Loescher's 

(1996) phenomenological study, fear was evident in the meaning of risk but was 

characterized as being immobilizing or paralyzing. 

Literature-based evidence of family or health care provider support as a predictor for 

action was less impressive. The one study that addressed support in women with a strong 

family history of breast cancer foimd it to be lacking or inadequate (Chalmers, Thomson, 

et al., 1996). Chalmers, Thomson, et al. did not look at support as a predictor for action. 

PRISC Model 2 only explained eight percent of the variance for Fear and 24 percent 

of the variance for Action, meaning that the model does not account for a large percent of 

variance. In other words, the model does not capture other factors that may cause fear or 

action. In the case of Fear, strong correlations were evident among the indicators, 

suggesting that other indicators of Fear may exist. Action was measured by the RAS, 

which was replete with psychometric problems. Although the RAS may have 

appropriately named the indicators, it did not adequately measure them. However, despite 

the psychometric problems of the RAS, the ability of SEM to adjust for unreliable 

indicators was exemplified by the weak (but significant) correlations among the 

indicators of action. 

Research question 3 posed subquestions regarding the antecedents of perceived risk 

of ISC and the variables mediating the path from perceived risk to risk-altering reducing 

action? Based on the PRISC Model 2, Awareness could be interpreted as an antecedent to 
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Fear, and theoretically this makes sense. Because Perceived Risk was dropped from the 

model its role as an endogenous, exogenous, or mediating variable could not be assessed. 

Theoretical Limitations 

Theoretical limitations set boundaries for the generalization of study findings (Bums 

& Grove, 1987). Results of this study can only be generalized to women with a strong 

family history of breast cancer. Several questionnaires (CPS, PCS, Signs of Breast 

Cancer Survey, WCS, CDS, ECS [combining subscales], TACS, PSS-PA and PSS-HCP) 

were psychometrically sound for use in this population. However, the Chances of Getting 

Cancer Scale, the BCGQ, and the RAS are not appropriate to use without substantial 

revision. 

Results of model testing must be interpreted with caution. Since the PRISC model 

did not fit the data, definitive generalizations regarding the model cannot be made until it 

is respecified fiirther and testing results in acceptable fit indices. Care must be taken that 

respecification does not alter theory in such a way that the model drives the theory, rather 

than the theory drives the model. 

Application to the Development of Nursing Theory 

Perceived risk of ISC is an under-researched concept in nursing. This study has 

attempted to describe, define, and elucidate the process of perceived risk as it relates to 

ISC. The study has informed emerging theory about perceived risk of ISC and 

complements and expands on earlier qualitative work done by Chalmers and Thomson 

(1996), Chalmers, Thomson and Degner (1996) and Loescher (1996). 
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The study has addressed three of the four processes for creating theory as described 

by Chinn and Kramer (1995): (a) creating conceptual meaning, (b) structuring and 

contextualizing theory, and (c) generating and testing theoretic relationships. The fourth 

process, deliberately applying the theory, was not undertaken as part of this study. 

Creating Conceptual Meaning 

Creating conceptual meaning provided a foimdation for the emerging theory of 

perceived risk of ISC. The investigator chose to study perceived risk because it became 

apparent through clinical practice that individuals at risk for ISC did not necessarily think 

about their risk in terms of a probability. When asked about their risk for cancer, they did 

not usually discuss it as a numerical risk. Rather, these individuals would discuss their 

risk using real-life examples. For example, "my sister was just diagnosed with breast 

cancer and a year ago my mother had a mastectomy for cancer. I am terrified that I will 

be next." 

Extensive clarification of the concept of perceived risk in the literature revealed that 

the concept is inadequately defined overall and not-at-all defined in the context of ISC. 

Little information addresses the meaning of risk to individuals; the information that does 

exist is in the form of philosophical discourse (Bottorf et al., 1998; Palmer & Sainfort, 

1993) and qualitative research (Chalmers & Thomson, 1996; Chalmers, Thomson et al., 

1996). 

Concept clarification also identified the essential attributes of perceived risk, which 

predominantly were probability and bias. Studies of ISC in which perceived risk was a 

major variable all used probabilistic questions or brief scales to measure perceived risk 
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(Blalock et al., 1990; Bondy et al., 1992; Daly et al., 1996; Durfy et al., 1999; Glanz et 

al., 1999; Lerman, Schwartz, et al., 1996; Mouchawar et al., 1999; Peterson et al., 1999; 

Schwartz, Lerman, Daly et al., 1995; Schwartz, Lerman, Miller, et al., 1995; Wardle, 

1995). Perceived risk was then interpreted in terms of people over- or imderestimating 

their actual risk. This dissertation study suggested that probability may not be a good 

indicator of perceived risk, i.e., it does not measure perceived risk at all, but measures 

some other underlying concept. 

The investigator chose the imitary perspective (Cowling, 1990; 1993) as the 

philosophical basis for perceived risk research. Based on the unitary perspective 

perceived risk can be viewed as a multidimensional, highly personal, continuous, and 

noncompartmentalized human response to risk. Using the unitary perspective, perceived 

risk was conceptualized as a pattern of personal/life experiences occurring contiguously 

with perception. Expression is the outward manifestation of both experience and 

perception. 

The preliminary phenomenological study of women with a strong family history of 

breast cancer helped create conceptual meaning by asking women what it was like being 

at high risk for breast (Loescher, 1996). Based on the concept clarification process, the 

phenomenological study, and the literature on perceived risk of inherited disease the 

following definition of perceived risk helped guide the study; an intrapersonal 

phenomenon, perceived risk of inherited disease is the degree to which an individual is 

able to continuously construct meaning—through intuition, observation, knowledge and 

experience—of the potential for developing inherited disease (Loescher, 1997a). 



183 

Structuring and Contextualizing Theory 

The PRISC model formed the systematic linkages between and among concepts that 

are required for developing theory (Chinn & BCramer, 1995). This study identified and 

defined all of the latent and indicator variables in the model with information derived 

from the preliminary studies and review of the literature. This study also identified the 

assumptions of the research, and clarified the context within which the theory is placed 

(women with a strong family history of breast cancer based on established criteria). The 

overidentified conceptual model depicted causal relationships among the latent variables, 

correlations among the indicator variables and factor loadings of the indicator variables 

on their respective latent variables. 

Generating and Testing Theoretic Relationships 

The relationships and correlations within the PRISC model were tested using 

structural equation modeling (SEM). This study failed to completely elucidate the process 

of perceived risk as theorized by the relationships and associations within the model. 

Chinn and Kramer (1995) discuss the following possibilities that account for disparity 

between theory and empiric findings; 

1. The meaning of the concepts are not adequately addressed. Although the constructs 

(latent variables) and concepts (indicator variables) were defined, definitions may not 

be sufficiently well-differentiated from related concepts. This could be a problem 

with the study. For example, based on inadequate model fit statistics, the latent 

variable of Perceived Risk was eliminated from the model. This decision occurred in 

light of the well-documented information about perceived risk and the investigator's 
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theoretical perspective. What could be inferred by the data is that the meaning of risk 

to individuals with a strong family history may be part of a larger, yet undefined 

process they engage in to deal with their personal risk. 

2. The relationships are not adequately structured. Since the structural model of PRISC 

Model 2 was based on an ill-fitting measurement model, it cannot be said that the 

structural relationships (even though some are significant) represent the perceived 

risk process. Structural relationships can only be determined with further 

respecification of the model. 

3. The empiric indicators for the concepts are not adequately named. Before the model 

can be respecified, indicators must be carefully reviewed. Many residuals in the 

model were sufficiently large to indicate that other factors or factor relationships not 

included in the model, were shared and may influence the latent variable. For 

example large residuals on the indicator WITNESS with six other indicators may 

indicate it was not well defined and may represent some other, yet urmamed indicator. 

Or, perhaps it could be a latent variable instead of an indicator. In order to avoid 

specification error, attention must be paid not to omit any exogenous or endogenous 

constructs (Reisinger & Turner, 1999). 

4. The operational definitions are inadequate or inconsistent. The operational 

definitions were based on the literature and preliminary study and appeared to be 

consistent and adequate. Some of them, however, were measured by instruments that did 

not capture the intent of the variables. Examples are instruments used to measure 

probability (Chances of Getting Breast Cancer Scale), knowledge (BCGQ), and risk 
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action (RAS). Before the model can be respecified and retested, several instruments will 

be revised or eliminated and substituted with more psychometrically-soimd measures. 

Implications for Nursing Practice 

The increasingly rapid development of genetic technology, chemopreventive agents, 

refined surgical prophylaxis, and other measures to control cancer susceptibility, finds 

nursing and other health care professions lagging behind in applying this knowledge to 

patient care. Because there is a shortage of genetic counselors, nurses are being called 

upon to provide genetic coimseling to people at risk for ISC. 

Nurses need genetics knowledge to counsel individuals and families who are at high risk 

for ISC about measures to prevent or detect cancer early. Such measures include traditional 

screening and early detection measures such as breast examination and mammography, 

genetic predisposition testing, prophylactic mastectomy and oophorectomy, 

chemoprevention, and the availability of prevention trials that might be of interest to patients 

and family members. 

Along with genetics knowledge, to effectively counsel individuals and families, 

nurses would benefit from knowing more about the processes people go through to 

imderstand their personal risk of developing cancer. These processes provide insight into 

the actions people take (or do not take) to reduce their chances of developing cancer. 

The investigator anticipated that the PRISC model could be used as a guide for 

counseling people at high risk for breast cancer. Until the model undergoes revision and 

retesting, it cannot be recommended as such a foundation. However, the weakness of the 

model, the factor Perceived Risk, and the stronger relationships of the factors Awareness, 

Fear, Support, and Action, provide some practical information that can be used clinically. 
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When working with individuals and families with ISC, nurses should keep in mind the 

following: 

1. Using probabilistic measures of perceived risk may not be adequately representing 

the meaning of the risk to the individual. Probability may not measure perceived risk, 

but possibly measures some other, yet undefined concept. When asking people about 

perceived risk, nurses might want to consider firaming questions in a unitary 

perspective that considers the human response to risk: What does having ISC mean to 

the patient and family? 

2. The meaning of perceived risk of breast cancer may be encompassed in people's 

awareness of their family history and of cancer, in general; the fear they have as a 

result of this awareness, the support they get firom family and health care providers, 

and the actions they choose to take to alter their risk. 

3. Family communication, family support, and health care provider support possibly 

predict risk action. Collecting information using reliable instruments firom individuals 

with ISC may help predict whether support will enable people to engage in risk 

altering actions. 

4. Fear may be a motivator for risk action. Assessing fear using simple, reliable 

instruments, such as those developed for this study, may help predict if a person will 

engage in risk altering action. 

5. People with ISC who seek counseling may be highly knowledgeable about their 

condition. Nurses, therefore, need to be equally or more informed about ISC. 
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Recommendations for Future Research 

Respecification of the PRISC Model Using Existing Data 

As part of postdoctoral work, the investigator will respecify the PRISC model for 

further SEM analysis. Careful attention will be given to the variables of Awareness and 

Family Communication. In PRISC Model 2, the family communication indicator was 

moved to the latent variable Support. Theoretically, this was acceptable, but not optimal. 

Although it could be argued that open family communication is part of support, closed 

communication could be considered as being nonsupportive. Perhaps optimal placement 

of family communications would be as an antecedent to the latent variable Awareness. 

Because the FCS instrument measuring family communications had at most, two factors 

explaining the variance, family commxmications would have to be considered as a 

manifest variable. 

Respecification of the Model with Additional Data 

In future studies, instruments used to measure the indicator variables in the PRISC 

model will be carefully reviewed and changed, if necessary. Special attention will be paid 

to the perceived risk variable and whether improved indicators will allow it back into the 

model. The model should be run again to see if fit is improved (Reisinger & Turner, 

1999). With sufficient funding and Institutional Review Board Approval, revised 

instruments could be sent to the 200 participants. Revised instruments would include 

measures of knowledge of breast cancer genetics in people with a strong family history of 

breast cancer and probability. Along with evaluating the psychometric characteristics of 

the instruments, total scores could be entered into a covariance matrix with existing data 
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firom the "strong" part of the model (Awareness, Fear, Support, Action) and subjected to 

SEM. 

Once an acceptable model is developed, it can provide a foundation for intervention 

studies of genetic counseling. For example, genetic counseling based on the model can be 

tested as it applies to directive (traditional) counseling approaches advocated by genetic 

counselors) versus a praxis approach advocated by nurses. Another model-based study 

could address methods health care providers can use to more effectively help patients and 

clients make decisions regarding actions to reduce risk. 

Other Suggestions for Future Research 

An extensive data base of200 women at high hereditary risk for breast cancer is 

available (following histitutional Review Board approval) for future research. Secondary 

analysis of this data can be explored using other research designs and statistical methods. 

Specific research questions that could be generated from existing data in this study 

include the following: 

1. What are differences and similarities in demographic variables and disease 

characteristics (family history of cancer) as they affect fear of cancer? 

2. What are differences in the perceived risk process between individuals who are 

eligible for genetic predisposition testing but refuse the test versus eligible individuals 

who elect to undergo genetic testing? 

3. What are characteristics of family communication that promote risk-reducing action 

in individuals with ISC? 
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4. What are factors in the perceived risk process of women with ISC who represent 

different cultural, ethnic, or socioeconomic groups? 

5. What is the relationship between fear and support in the PRISC model? 

6. What interventions can be developed to reduce fear in women and families with a 

strong family history of cancer? 

7. What interventions can be developed to enhance support from family and health care 

providers for individuals with strong hereditary predisposition to breast cancer? 

Summary 

This chapter presented an interpretation of the findings, including characteristics of 

the sample, psychometric analysis of all the instruments, and results of model testing. 

Also addressed were theoretical limitations of the study, application of findings to the 

development of nursing theory, implications of the findings toward nursing practice, and 

recommendations for further research. 
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Services [45 CFRPart 46.101 (b) (2)] exempt this type of research&omreviewby our Committee. 

Pleasebe advised that clearance from academicand/or other official authorities forsite(s)'where 
proposed subjects are to be recruited must be obtained prior to performance of this study. 
Evidence sf this must be submitted to the Human Subjects Committee. 

Thank you for informing us of your work. If you have any questions concerning the above, please 
contact.this office. 

Sincerely,-

Da 
Chainnan 
Kiman Subjects Committee 

DGJ/js 
cc: Department/College Review Committee 
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Perceived Risk of Inherited Susceptibility to Cancer 

Principal Investigator: Lois J. Loescher, MS, RN, 
Doctoral Candidate, University of Arizona 

Telephone; 520-626-7254 
Fax: 520-529-3884 

Email: loescher@azcc.arizona.edu 

Dear Participant, 

I am asking you to be a part of a study named "Perceived Risk of Inherited Susceptibility to 
Cancer." The purpose of this study is to identify (I) how women perceive their risk of inherited 
breast cancer, (2) what factors influence perceived risk, and (3) how women try to reduce their 
risk of breast cancer. 

By participating in this study, you can help researchers better understand how women with a 
strong family history of breast cancer perceive their risk. This knowledge will help health care 
providers give better care to women who are concerned about breast cancer. On a personal 
level, this study may help you to (1) be more informed about your family history of breast 
cancer and understand it better; (2) receive answers to your questions about having a strong 
family history of cancer; and (3) have more resources to help you imderstand your family 
history of cancer. If you wish, you can also receive a final report of the study findings. There 
are no known risks to participating in this study; however, the questionnaires may or may not 
cause some discomfort when you think of your family history of cancer and your own risk of 
the disease. 

You are being asked to participate because you (1) are a woman, between age 18 and 70; (2) do 
not have a personal history of any kind of cancer (except nonmelanoma skin cancer, such as 
basal cell skin cancer or squamous cell skin cancer); (3) can read, write and imderstand English; 
and (4) have a strong family history of breast cancer, meaning that you have at least one of the 
following situations in your family: 

• Two or more first-degree relatives (either parent, brother(s), sister(s), and/or children who 
have had breast cancer, OR 

• One first-degree relative and two or more second-degree relatives (grandparent, aunt, uncle, 
cousin) who have had breast cancer, OR 

• One or more family members who had either breast or ovarian cancer before age 50, OR 
• One or more family members with breast cancer in both breasts, OR 
• Any number of men in your family who have had breast cancer. 

(If you do not meet criteria numbers 1-3 and do not liave at least one of the family history 
characteristics listed in number 4 above, do not complete the questionnaires. Please mail 
the booklet back to me in the enclosed envelope, with a note saying why you are not 
eligible.) 
In addition to this letter, this booklet contains the following items: 

• 13 questionnaires, most of which are very short. 1 am asking you to complete each 
questionnaire. Please take time to read the directions before fllling in the answers. 
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Make sure you only have one response for each item in each questionnaire. Answering 
all of the questions should take you about 45 minutes. 

• A page with my address in case you are interested in learning about the final results of the 
study. 

• A self-addressed stamped envelope (loose) for you to use to return the booklet back to me. 
Please do not rip any pages out and return it intact. 

• A copy of a brochure (loose) that has information about the study. Please give this to any 
woman you know who might have a strong family history of breast cancer. She can contact 
me if she is interested in participating. 

Each page of the booklet is numbered and coded. I will know your identity only if I look up the 
codes, which I will not do imless any information is missing. The answers to the questions will 
be entered into the computer and also will be coded. Only a research assistant and I will have 
access to the questionnaires. Only my doctoral committee members will see the data analysis 
printouts, which combine responses fi-om all the participants. I will not identify you by name in 
my dissertation or any other research reports, presentations, or publications. I will not give your 
name to anyone for any other purpose. The completed questionnaires and data printouts will be 
locked in a file cabinet, accessible only to me. In the future, I may make the data available to 
other researchers who want to analyze it in a different way, however, your name will not be on 
the data. 

By completing the questionnaires and returning them to me, you have provided your voluntary 
consent to be a participant in the study. You will not receive any payment for participating in 
this study. There are no monetary costs to you for participating in this study. You will not be 
compensated for the time you spend completing and mailing questionnaires. 

If you have any questions or concerns, please contact me through any of the numbers or 
addresses listed above. If you have questions concerning your rights as a research subject, you 
may call the University of Arizona Human Subjects Committee office at (520) 626-6721. 

Please mail back the booklet as soon as you can. Thank you for interest in the study and for 
your time and effort in completing the questionnaires. I really appreciate your help!! 

Sincerely, 

Lois J. Loescher, Ph.D.c, R.N. 
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APPENDIX B 

Information Brochure Used to Recruit Women to the Study 



Thank you for your 
interest!!! 

PERCEIVED RISK 
OF HEREDITARY 

CANCER 

For more information contact; 

Lois J. Locscher: 

(520) 626-7254 (Work) 
(520) 529-0088 (Home) 
(520) 529-3884 (Fax) 
Email: .i/v. i iii'i 

The Arizona Cancer Center 
Cope Line: (1-800-622-COPE) 

Copyright 1990 
Arizona Board of Regents 

This study was partially funded by the (I) 
American Cancer Society (Cancer Nursing 
Doctoral Scholarships 9648 A DSCN-98-
325); (2) the Oncology Nursing Foundation; 
(3) the National Institutes of Health (NUO 
individual National Research Service Award, 
National Institute of Nursing Research (I F31 
NR07235), and (4) Nlll-National Cancer 
Institute hedoctoral Fellowship (NIH I R2S 
78447-01) 

A Research Study of 
Women with a Strong 

Family History of 
Breast Cancer 

Principal Investigator; 

Lois J. Locscher, R.N., Ph.D.c 

University of Arizona 

College of Nursing 

Tucson. Arizona 



Few research studies have looked at 
the complex process of how women 
perceive or view their risk of gettmg 
breast cancer. Understanding this 
process is important because; 

• Perceived risk may be a factor in 

dctennining what actions people take to 

reduce their cancer risk. 

• Perceivod risk is a ptoccss that can best be 
described by the person experiencing the 
risk. 

• Perceived risk is more than stating the 
odds or chances of getting a disease. 

. This study is one of the first to look 
at how women with a strong family 
history of breast cancer perceive their 
own risk of developing breast cancer. 

The study seeks to find out how 
specific factors, such as family 
communications, breast cancer 
knowledge and support from others, 
help explain perceived risk. 

If you have a strong family history of 
breast cancer, you may be able to 
participate in this study. 

Et 
The following statements list reasons 

women might be able to participate in this 
study. Please circle each of the reasons that 
describe your personal or family situation. 
You may circle more than one number. 

1. I have never had any cancer. 

2. I have two or more first-degree relatives 
(patent, brother, sister, child) who have had 
breast cancer. 

3. I have one first-degree relative and two or 
more second-degiee relatives (grutdparent, 
aunt, uncle, cousin) who have had breast 
cancer. 

4. I have one or more family members who 
were diagnosed with either breast or ovarian 
cancer before age SO. 

5. I have one or more family members who 
have had breast cancer in both breasts. 

6. There is at least one man in my family who 
has had breast cancer. 

7. I am able to read and write English. 

8. I am willing to answer and relum one set of 
questionnaires. 

i If you would like to know more 
I about the study ofPerceived Risk of 
j Hereditary Breast Cancer, please 
I complete the following information: 
I 

I Name: 
I 
I 

j 
I Address: 

I 
I 

I City: 
I 
I 
I 
{ State: Zipcode: 
I 
I I 
I Plione: ( ) 

I • />S 
I Email address: 

I 
I 
I 
j 
j Please place a check (/) next to each reason 
I you circled (on the previous panel) for being 
j able to take part in the study (for example, if 
I you circled reasons I and 4, check I and 4 
j below). 

I 

j Cut this panel along the dotted line 
j and return to the investigator. Please 
! keep the other portion. 
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APPENDIX C 

Letters of Support and Permissions Letters 

Tucson Breast Center 

Study of Tamoxifen and Raloxifene Trial 

Women's Healthy Eating and Living Study and Women's Intervention and 
Nutrition Study 

Genetic Counseling Clients 
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A^ONA. 
TViEUNVEiisnYor 

College oC Medldnc 
Depanmciu or Radlologjr 
F.O. Box 243067 HEALTH SCIENCES CENTER. 

Tuaon. Arizooa 85724-3067 
(320)626-7402 
FAX (330} 626-2643 

Febniaiy 1.2000 

Lois J. Loescher 
S81S N. Cenada Chica 
Tucson, Az. 8S718 

Dear Lois: 

I am excited about your projcct evaluating the perceivcd risk of inherited susceptibility to 
cancer among women. As Co-Director of the Tucson Breast Center, our center would be 
pleased to help recruit women at high risk for your study. 

As you know« the Tucson Breast Center sees approximately eighty patients each day for 
screening and diagnostic mammography. Each patient already fills out a questionnaire 
asking for risk £ictors including the presence of first and second degree relatives, the 
diagnosis of breast or ovarian cancer before the age of fifty, and a history of bilateral 
breast cancer. All of our patients have physical exams by a nurse. At that point the nurse 
could review the patient's history and, if they qualify, let them know about your ongoing 
study. Additionally, you could review recent patients' history forms to secure patients 
possibly overlooked during physical exam 

Good luck with your study and please let me know if the staff at the Tucson Breast 
Center and/or myself can be of further assistance. 

Sincerely, 

K. Rebecca Hunt, MJD. 
Associate Professor of Clinical Radiology 
Chiefs Diagnostic Radiology 
Co-Director, Tucson Breast Center 

KRH:jd 



THE UNIVERSITY 

• 

Tucson Breast Center 

May 18,2000 

Dear 
$ 

Although the primary goals of the Tucson Breast Center are to provide 
quality screening for breast cancer and promote breast health, the 
Center also encourages and supports research related to breast 
cancer screening. This letter is to inform you about a study that is 
strongly supported by the faculty and staff at the Tucson Breast Center. 

The study is entitled "Perceived Risk of Inherited Susceptibility to 
Cancer." The study looks at how women who are in families with strong 
hereditary risk factors for breast cancer perceive their own risk of 
developing the disease. The study focuses on women in the families 
who do nof have breast cancer. It is being conducted by Lois J. 
Loescher, Ph.D.c, R.N., who is a graduate student in the University of 
Arizona's College of Nursing and Graduate Interdisdplinary Program In 
Genetics. 

To ensure your confidentiality at the Tucson Breast Center, I am 
enclosing a letter from Ms. Loescher that describes her research in 
more defeil. If you are interested in participating, please contact her 
directly and she will provide you with more information. 

Please consider participating in this important study. 

Sincerely, 

Elisa Bracamonte, p.N. 

Enclosure (1) 

2028 E. Prince Road/Tucson. Arizona 85n9 / (520)326-6267 / FAX 881-8833 
In association with the Arizona HealA Sciences Ctoter at The University of Arizona 
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CbQcge of Madidne 
(520)626-6044 FAX(52D)tt6-22M 

ARIZONA. 1515 North Cimpbdl Avenue 
P.a Box 245024 
Tucnw Axisonft 85724*5024 Cancer Cekter 

January 11,2000 

Lois J. Loescher 
S81S N. Cenada Chica 
Tucaon, Arnsona 8S718 

Re: Perceived Risk of Inherited Susceptibility to Canrrr 

Dear Lois: 

Congratulations on getting to the data collection stage of your dissertation! I understand you 
need to recruit about 300 women at high risk of inherited breast cancer for your study. To he^ 
you with this process, I am giving you permission to contact women who were ineligible &r 
the Study of Tamoxifen and Rak>xifinB (STAR) triaL 

I am the principal investigator of the STAR trial in Arizona, which is one site of the national 
study conduct^ the National Surgical Adjuvant Breast and Bowel Program (NSABP). As 
you know, the STAR trial is studying two chcmopreventive agents in post-menopausal women 
at high risk for breast cancer. 

The women are evaluated for breast cancer risk according to the GAEL model, which only takes 
into account breast cancer history in first degree relatives, ak)ng with some other, nooheieditary 
risk fiictors. The GAIL model does not address other important risk foctors, such as affected 
second-degree relatives, diagnosis of breast or ovarian cancer before age SO, history of bilateral 
breast cancer, or incidence of male breast cancer in the fimily. 

Because of the limitations of the GAIL model, several women may be ineligible for the STAR 
trial, who, in reality, may be at high risk for inherited breast cancer. You may have access to 
this pool'of women. Tliese women are not considered subjects in a clinical t^ at the Arizona 
Can^ Center. Thus, you can view' them as members of the general population. Please contact 
Heidi Fritz, Coordinator of the Arizona STAR trial regarding the logistics of contacting these 
women. 

Good luck with your study. Please let me know if I can be of fiirther Bftsiitnnrff 

Bestregards, 

David S. Alberts, MD. 
Professor of Medicine and Pharmacology 
Director, Cancer Preventk>n & Control 

Heidi STAR CoonliiHtar 

Ahzona GvNcn CENIHI 
• NiUonal Cuiccr ImUtute - dtiignatcd compcchcnitve canccr ccnnr at The Unlvenity of Arizora Health iidenas CenUT 
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College of Medietas 
(520)<2fr60M 
FAX(S3I1)S26-23M 

ARIZONA. 
Cancxr-Cenicr. 

1515 N. CunpbcU Avenue 
PX>.B<K2«5a2« 
Tuceon. Aiizom 1572*4024 

March 20.2000 

IJavid G. Johnson, MJ}.' 
C3iair, Institutional Review Board 
UniveniQr of Arizona. 
FOBox24S137 

I E ( £ E f l W E  

APR -5 aOQO 

HUMAN SUBJECTS COMMIHEE 

Dissertation Study entitled, Terceived Risk of Inherited Susceptibility to Cancer" (PJ., Lois J. 
Loescher, FhJD.c, RN) 

RE: 

Dear I}r. Johnson: 

Lois J. Loescher, PIlO.c, RN has asked my permission to use as recruitment source* for the above study, 
participants enrolled in ancillary studies of the WHEL (HSC A9S.108) and WINS ^iSC A93.76) trials. 
These ancillary studies target women breast cancer survivors enrolled in the parent trials. Ms. Loescher 
seeks to contact female fimily members of the participants. She wishes to contact only women who reside 
in Arizona. 

Using the following eligibility criteria established by Ms. Loescher, I would identify participants in my 
studies who might have &inily members who could participate in her research: 

1. The ftmilymemben hive never bad iny type ofcancerind they can read ind write in English. 
2. The family members have at least one fint-degree relative who has had breast cancer, OR 
3. They have one Gist-^egree and at least two second-degree relatives with breast cancer, OR. 
4. They have one or more family members who were diagnosed with breast or ovarian cancer before age SO. OR 
5. They have one or more family members who have had bilateral breast cancer, OR 
6. They have a iaifily history of male breast cancer. 

I will mail the attached letter to the selected WHEL/WINS participants and ask them to forward the 
information to female fiunily members. These relatives would then contiict Ms. Loescher directly 
regarding participation in ber study. Ms. Loescher will cover letter reproduction, brochure, and mailing 
costs through the R2S NIH Cancer Prevention and Control Predoctoral Research Fellowship at the 
Arizona Cancer Center. 

I look forward to your response. 

Sincerely, 

G -
CyntUia A. Thomson, PbJ)., RD 
Arizona Cancer Center 
Cancer Prevention and Control 
Room 4985A 
PO BOX 245024 

k 

cc: Lois J. Loescher 

AHZONACANOaCENna . 
a Neticmml Center In^ilniip - dc5l«niitrtl fomnf*hPT»^vr runrw « Th* t Irtfvmfiv of ArlTortn Hwlih CinirT-
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College of MnUdnc 
(520)6264M4 
FAX(aO)fi3fr-22M 

ARIZON 
CANCER 

Dear WHEL/WINS Participaiit: 

E C J i f  E  

APR -6 2000 

HUMAN SUBJECTS COMMITTEE 

> N. CimpbcU Annii* 
Botiaai 

Aiixmi S5724-SaZ4 

I US uldng you to consicler finding female lelotives to participate in another research study conducted by a 
University of Arizona graduate student, Lois J. Loescher, Ph.D.c, RN. Her study is called Perceived Risk of 
Inherited Susceptibili^ to Cancer and it completes her requirements for a PhJ). in nursing and genetics. 

The study looks at the process of risk perception, specifically in women with strong hereditary risk factors for 
breast cancer. No one has studied this process in this particular group of women. Knowing more about the 
process of risk perceptton is important for understanding people's decisions to engage or not engage in risk 
reduction behaviors, such as genetic testing, preventive surgery or drugs, and mote fiequent mammograms. The 
sDidy restilts may help women who are concerned about their risk of breast cancer to receive better care.-

She needs to find about 200 women for the study. These women must not have a histoiy of breast cancer. So, 
although you are not eligible, you may have female family members, age 18 and older, who may be eligible 
under the following circumstances: 

1. They have never have had any type of cancer. 
2. They have at least one fiist-degree relative (a parent, sister/brother, child) who has had breast cancer; OR. 
3. They have one first-degree relative AND two or more second-deg:[ee relatives (a grandparent, aunt/uncle, 

cousin) who have had breast cancer; OR 
4. They have one or more family members who were diagnosed with either breast or ovarian-cancer 6^re age 

50; OR 
5. They have one or more ftmily members who have bad breast cancer in bath breasts; OR 
6. There is at least one male in Aeir (your) family who has had breast cancer. 
7. They are able to read and write in Eng&h. 

If any of your femalp relatives meet the criteria and are interested in participating, they can contact her through 
the numbm listed below or send her the mail-back portion of the enclosed questionnaire. She will then mail 
them a study booklet This booklet includes (1) an intrtxluctory letter that dMcribes the study procedures; (2) 13 
short questionnaires that measure certain parts of the perceived risk process and ask some background 
information (all questions should take no longer than 4S minutes, total, to answer); (3) a postage-paid envelope 
to retum the questionnaires to her; and (4) a study information brochure that they can share with other women 
who might be eUgible. 

She will enter all responses fix>m all participants into a computer analysis program. All names are coded to 
maintain confidentiality of the information. She will be analyzing the data and writing the final report If they 
choose, participants can receive a copy of her final results. 

If ]n>u are interested, please contact Lois J. Loescher, Ph.D.c, Doctoral Candidate, University of Arizona. Her 
phone numbers are: (520) 529-0088 (home), (520) 626-7254 (work), and (520) 529-3884 (fax). Her email 
address is; lnesghrrfg>ayr;c ariT/wm gHii I appreciate your interest in this study. 

Sincerely. 

"iyiyyi-fitxa. G' — 
QmtUa A. Thomson, PhJD., RD 
Princ^ Investigator, WHEL/WINS Tnals 
Cancer Preventian ai^ Control 

AMZONACANOilClNm * 
• NnMnnftl Omrrr romrwhrtKlvp mnrrrrpnt^rnr Th^nolvMrfh'or Ari*nnr» Hmlrh ^rfinirr< CfvaeT 
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ARIZONA. 
TwUNMOsnYar 

1622 E. Mabel Sam 
CO. Box 245137 
-nicioD. AZ 83724-3137 
C320J&2M721 

HEAUH SCIENCES CENIEK 

21 August 2000 

Lois J. Loescher, PIlD. Candidnlc 
c/o Joan Haase, PhJ). 
College of Nursing 
PO BOX 210203 

RE: PERCEIVED RISK OF INHERITED SUSCEFTIBILrTY TO CANCER 

Dear Ms. Loeschen 

We received your? August2000 letter and accompanyii^ letter of support from Ms. Leslie Pettijohn, 
along with additional recruitment letters (2) for the above cited proje^ Protocol change involves 
expansionof subject pool to include Ms. Pettijobn's clients and their relatives (recruitment by letter 
from Ms. Pettijohn, with follow-up packet from Ms. Loescher to interested in^viduals). Approval 
for this change to your existing exempt project is granted effective 21 August 2000. 

Thank you for keeping us informed of your work. Ifyou have any questions concerning the above, 
please contact this office. 

Sincerely, 

David C 
Chairman 
Human Subjects Committee 

DGJ/js 
cc: Departmental/College Review Committee 



APPENDIX D 

Instruments Used in the Study 

Cancer in the Family Scale (CPS) 

Signs of Breast Cancer Survey 

Witnessing Cancer Scale (WCS) 

Family Communications Scale (PCS) 

Chances of Getting Cancer Scale 

Cancer Destiny Scale (CDS) 

Breast Cancer and Genetics Questionnaire (BCGQ) 

Experience with Cancer Scale (ECS) 

Thoughts About Cancer Scale (TACS) 

Perceived Social Support—^Family (PSS-FA) 

Perceived Social Support Health Care Provider (PSS-HCP) 

Risk Action Scale (RAS) 
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Cancer in the Family Scale TCFS'^ 

These statements are about cancer in your family. Please read each 
statement and circle only one response that best describes your situation. 

Strongly 
Disagree 

Disagree Unsure Agree 
Strongly 

Agree 

1 
People in my family 
are prone to cancer. 

1 2 3 4 5 

2 

In every generation 
of my family, 
someone has had 
cancer. 

1 2 3 4 

3 

It seems like most 
people in my family 
have had some kind 
of cancer. 

1 2 3 4 5 

Signs of Breast Cancer Survey 

Please circle either "yes" or "no" to whether you have experienced any of 
the possible signs of breast cancer listed in each statement. 

Since age 18 years: 
1 I've had a biopsy of at least one lump in either breast. Yes No 

2 
I've had at least one abnormal mammogram or breast 
ultrasound. 

Yes No 

3 
My doctor or nurse has felt at least one lump during a breast 
examination. 

Yes No 

4 I've felt at least one lump during breast self-examination. Yes No 

ON NEXT PAGE****************** 
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Witnessing Cancer Scale fWCS^ 

These statements are about your exposure to others with cancer. Please 

read the sentence and circle only one response that best reflects your situation. 

Not at 

All 

Hardly 

Ever 
Sometimes A Lot 

1 
I have helped care for people 
with cancer. 1 2 3 4 

2 
I have watched Mends or family 
members go through cancer 
treatment. 

1 2 3 4 

3 
I have had close contact with 
people during their cancer 
experience. 

1 3 4 

4 
I have talked to people who have 
survived cancer. 1 2 3 4 

5 
I have known people who have 
cancer that's come back again or 
spread to other parts of the body. 

1 2 3 4 

6 
I have seen people die from 
cancer. 1 2 3 4 

You have finished the questions in this part. Please go back and 
check to see if you've circled a response after each statement. 

THANK YOU! 
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Family Communications Scale fFCS) 

The following statements talk about your communication with 
members of your family. Please read the statement carefully and circle 
only one response that best reflects your opinion about the statement. 

Strongly 
Disagree 

Moderately 
Disagree 

Neither 
Agree nor 
Disagree 

Moderately 
Disagree 

Strongly 

Agree 

1 

It is very easy for 
me to express all 
my true feelings 
to my family 
members. 

1 2 3 4 5 

2 

When we are 
having a 
problem, some 
family members 
often give me the 
silent treatment 

1 2 3 4 5 

3 

In general, my 
family members 
sometimes make 
comments that 
put me down. 

1 2 3 4 5 

4 

I am sometimes 
afraid to ask my 
family members 
for what I want. 

I 2 3 4 5 

5 

I wish my family 
members were 
more willing to 
share their 
feelings with me. 

I 2 3 4 5 

6 

Sometimes I have 
trouble believing 
everything some 
of my family 
members tell me. 

1 2 3 4 5 
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Strongly 
Disagree 

Moderately 
Disagree 

Neither 
Agree nor 
Disagree 

Moderately 
Disagree 

Strongly 

Agree 

7 

I often do not tell 
my family 
members what I 
am feeling 
because they 
should already 
know. 

I 2 3 4 5 

8 

In general, I am 
very satisfied 
with how my 
family members 
and I talk with 
each other. 

1 2 3 4 5 

9 

I do not always 
share negative 
feelings I have 
about certain 
family members 
because I am 
afraid they will 
get angry. 

1 2 3 4 5 

10 

My family 
members are 
always good 
listeners. 

1 2 3 4 5 

YOU HAVE COMPLETED THIS QUESTIONNAIRE. PLEASE 
CHECK TO MAKE SURE YOU HAVE RESPONDED TO ALL OF 
THE STATEMENTS. THANK YOU 
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Chances of Getting Cancer Scale 

These questions ask you about your chances of getting cancer. 
Please respond by writing your percent chances, choosing a 
response anywhere from 0% to 100%. 

Here are some examples: 

Compared to anv woman in the general population, what do you think your 
chances are of having gray hair by age 50? 95% 

What do you think your lifetime chance is of winning the lottery? 5% 

Now, go ahead and answer the questions below the dotted line. 

1. Any woman in the general population has a % 
chance of getting cancer during her lifetime. 

2. My chance of getting cancer sometime during my life is 
%. 
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The Cancer Destiny ScalerCDS't 

The following statements concern your opinions and beliefs about 
developing cancer. There are no right or wrong answers. For each of 
these statements, please indicate your agreement or disagreement. You 
should do this by placing an X in the box that most closely represents 
your opinion or belief about that statement. 

Strongly 
Agree 

I 

Agree 

2 

Agree 
More 
Than 

Disagree 
3 

Disagree 
More 
Than 
Agree 

4 

Disagree 

5 

Strongly 
Disagree 

6 

1 

I have a great 
deal of control 
over whether 
or not I get 
cancer. 

2 

There are 
things I can do 
to prevent 
cancer. 

3 

Developing 
cancer is 
something I 
have no control 
over. 

4 

Through my 
constant effort, 
I can reduce 
my risk of 
developing 
cancer. 

5 

If I develop 
cancer, it will 
probably be 
because of my 
actions 
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Strongly 
Agree 

1 

Agree 

2 

Agree 
More 
Than 

Disagree 
3 

Disagree 
More 
Than 
Agree 

4 

Disagree 

5 

Strongly 
Disagree 

6 

6 

The main thing 
that will 
determine if I 
develop cancer 
is what I do for 
myself. 

7 

If I don't 
develop 
cancer, it will 
probably be 
because of my 
actions. 

Thank you for completing this questionnaire. Please check to see if you have marked 
one response for each item. 
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Breast Cancer and Genetics Questionnaire fBCGQ^ 

This questionnaire seeks to find out your understanding of breast cancer 
genetics and breast cancer risk. There are two sections to the questionnaire. 
Please read the instructions to each section. Answer one section completely 
before proceeding to the next. 

Section 1. 
This section asks questions about breast cancer and genes. Genes are units 
of heredity that direct the growth, development, and function of the body. 
Genes are passed from generation to generation through egg and sperm 
cells. Occasionally a gene may become defective and cause a disease. 

Please circle only one response that best describes your opinion about 
breast cancer and genes. Answer all the questions. 

1 
A woman who carries a defective breast cancer gene will always 
develop breast cancer sometime during her life. 

YES NO 

2 
A woman who does not carry a defective breast cancer gene will 
never develop breast cancer. 

YES NO 

3 
Every woman who has been diagnosed with breast cancer carries 
a defective breast cancer gene. 

YES NO 

4 
Women who have breast cancers caused by a defective gene are 
usually young. 

YES NO 

5 
A woman who carries a defective breast cancer gene has a 50% 
chance of passing that gene to any child she has. 

YES NO 

6 A man can carry a defective breast cancer gene. YES NO 

7 A man who carries a defective breast cancer gene has a 50% 
chance of passing that gene to any child he has. 

YES NO 

8 A woman who carries a defective breast cancer gene can only 
pass that gene to her daughters. 

YES NO 

9 
A defect in a the BRCAI or BRCA2 gene can cause inherited 
breast cancer. 

YES NO 

10 Environmental factors probably contribute as much to the cause 
of inherited breast cancers than genes. 

YES NO 

****CONTINUED ON THE NEXT PAGE**** 
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Breast Cancer and Genetics Questionnaire fBCGO^ Section 2. 

This section asks about your understanding of risk factors for breast cancer. 
Please circle only one response that best describes your opinion about 
breast cancer risk factors. Answer all the questions. 

11 
Someone who has two or more first degree relatives (such as a parent, 
sister, daughter, son) with a history of breast cancer, is at higher-ihaxi-
average risk of getting breast cancer. 

YES NO 

12 

Someone who has one first-degree relative and two or more second-
degree relatives (such as a grandparent, aunt, imcle, cousin) with a 
history of breast cancer, is at Afg/ier-than-average risk of getting breast 
cancer. 

YES NO 

13 Someone who has a relative who developed breast cancer before age 
40 has a AzgAer-than-average risk of getting breast cancer. YES NO 

14 Someone who has a family history of breast and ovarian cancer has a 
/ower-than-average risk of breast cancer. YES NO 

15 Someone who has a relative with breast cancer in both breasts, has a 
Azg/ier-than-average risk of breast cancer. YES NO 

16 Someone with a male relative who has had cancer has a /ower-than-
average risk of breast cancer. YES NO 

17 Someone who drinks alcoholic beverages has a A/g^Aer-than-average 
risk of getting breast cancer. 

YES NO 

18 Scientists are trying to find out if a high-fat diet places one at higher-
than-average risk of breast cancer. 

YES NO 

19 Women who began their menstrual periods before age 12 have a 
/ower-than-average risk of getting breast cancer. YES NO 

20 Scientists are trying to find out if women who take birth control pills 
have a Azg/ier-than-average risk of getting breast cancer YES NO 

21 A woman who never had a live birth has a A/^Aer-than-average risk of 
getting breast cancer. 

YES NO 

22 
Scientists are trying to find out if women who have taken hormone 
replacement therapy have a higher-ihan-ayerage risk of getting breast 
cancer. 

YES NO 

END OF QUESTIONNAIRE. PLEASE CHECK TO MAKE SURE YOU 
RESPONDED TO ALL 22 STATEMENTS. THANK YOU. 
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Experience with Cancer Scale fECS^ 

The following items seek information about how your experiences with 
others who have had cancer have affected you. There are two parts to 
the questionnaire. Please circle only one response for each item in both 
parts. 

PART A. 
(4 Ouestions) 

Strongly 
Disagree 

Somewhat 
Disagree 

Neither 
Agree 
Nor 
Disagree 

Somewhat 
Agree 

Strongly 
Agree 

1 

My experiences 
with others who 
have had cancer 
have mostly been 
horrifying. 

1 2 3 4 5 

2 

It's terrible to 
watch a family 
member or friend 
experience side 
effects of cancer 
treatment. 

1 2 3 4 5 

3 

Positive things 
have happened 
from my 
experiences with 
others who have 
had cancer. 

1 2 3 4 5 

4 

Most people I 
know with cancer 
had an awful time 
dealing with the 
disease and 
treatment. 

1 2 3 4 5 
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Experience with Cancer Scale PART B. (3 Questions) 

1 

Each time 
someone in my 
family dies from 
cancer, I feel 
more vulnerable 
to cancer. 

1 2 3 4 5 

2 

When a family 
member's cancer 
comes back, I 
become more 
afraid of getting 
cancer. 

1 2 3 4 5 

3 

Every time 
someone in my 
family is 
diagnosed with 
cancer I think I 
will be next. 

1 2 3 4 5 
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Thoughts about Cancer Scale TTACS^ 

These statements address your thoughts about breast cancer. Read each item 
carefiilly and complete the end of the sentence by circling only one response that best 
reflects your opinion. 

Rarely or 

Never 
Sometimes Often 

AUthe 

Time 

1 
I worry about getting breast 
cancer: 

1 2 3 4 

2 
When I feel sick, I think it's 
cancer: 

1 2 3 4 

3 
I do breast self-examination 
more than one time each month: 

1 2 3 4 

4 
I ask my health care provider to 
order mammograms more than 
once a year: 

I 2 3 4 

5 
I think about my own risk of 
breast cancer: 

1 2 3 4 

6 
I feel breast lumps my doctor or 
nurse cannot feel: 

1 2 3 4 

7 
I think every ache and pain may 
be cancer: 

1 2 3 4 

End of this part! Please check to see if you have responded to all 7 
statements. Thank you. 
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Perceived Social Support - Family rPSS-FA) 

The statements below refer to most people's feelings and experiences that occur at one 
time or another in their relationships with families. Please circle the answer you choose 
for each item. There are no right or wrong answers. 

Totally 
Disagree 

Sort of 
Disagree 

Unsure Sort of 
Agree 

Totally 
Agree 

1 My family gives me the moral 
support I need. 1 2 3 4 5 

2 
I get good ideas from my 
family about how to do things 
or make things. 

1 2 3 4 5 

3 Most other people are closer to 
their family than I emi. 1 2 3 4 5 

4 

When I confide in the 
members of my family who 
are close to me, I get the idea 
that it makes them 
imcomfortable. 

1 2 3 4 5 

5 My family enjoys hearing 
about what I think. 1 2 3 4 5 

6 Members of my family share 
many of my interests. 1 2 3 4 5 

7 
Certain members of my family 
come to me when they have 
problems or need advice. 

1 2 3 4 5 

8 I rely on my family for 
emotional support. 1 2 3 4 5 

9 

There is a member of my 
family I could go to if I were 
just feeling down, without 
feeling furmy about it later. 

1 2 3 4 5 

10 
My family and I are very open 
about what we think about 
things. 

1 2 3 4 5 

11 My family is sensitive to my 
personal needs. 1 2 3 4 5 

12 Members of my family come 
to me for emotional support. 1 2 3 4 5 
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Totally 
Disagree 

Sort of 
Disagree 

Unsure Sort of 
Agree 

Totally 
Agree 

13 
Members of my family are 
good at helping me solve 
problems. 

1 2 3 4 5 

14 
I have a deep sharing 
relationship with a ntimber of 
ray family members. 

1 2 3 4 5 

15 
Members of my family get 
good ideas from me about how 
to do things or make things. 

1 2 3 4 5 

16 
When I confide in members of 
my family, it makes me 
xmcomfortable. 

1 2 3 4 5 

17 
Members of my family seek 
me out for companionship. 1 2 3 4 5 

18 
I think that my family feels 
that I'm good at helping them 
solve problems. 

1 2 3 4 5 

19 

I don't have a relationship 
with a member of my family 
that is as close as other 
people's relationships with 
family members. 

1 2 3 4 5 

20 I wish my family were much 
different. 1 2 3 4 
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Perceived Social Support — Health Care Providers (PSS-HCP^ 

The statements below refer to most people's feelings and experiences that occur at one 
time or another in their relationships with doctors, nnrses, or other health care workers, 
families. Once again, please circle the answer you choose for each item. There are no 

Totally 
Disagree 

Sort of 
Disagree 

Unsure Sort of 
Agree 

Totally 
Agree 

1 My health care providers give 
me the moral support I need. 1 2 3 4 5 

2 
Most other people are closer to 
their health care providers than 
lam. 

1 2 3 4 5 

3 
My health care providers want 
to hear about what I think. 1 2 3 4 5 

4 
I have certain health care 
providers I can go to when I 
have problems or need advice. 

1 2 3 4 5 

5 

I rely on my health care 
providers for emotional 
support. 

1 2 3 4 5 

6 
If I felt that one or more of my 
health care providers were 
upset with me, I'd just keep it 
to myself. 

1 2 3 4 5 

7 
I feel that my health care 
providers are interested in me. 1 2 3 4 5 

8 
There is a health care provider I 
could go to if I were just feeling 
down, without feeling funny 
about it later. 

1 2 3 4 5 

9 
My health care providers and I 
are very open about what we 
think about things. 

1 2 3 4 5 

10 
My health care providers are 
sensitive to my personal needs. 1 2 3 4 5 

11 
Health care providers share 
things about themselves with 
me. 

1 2 3 4 5 

12 
My health care providers are 
good at helping me solve 
problems. 

1 2 3 4 5 



220 

Totally 
Disagree 

Sort of 
Disagree 

Unsure Sort of 
Agree 

Totally 
Agree 

13 
I have a deep sharing 
relationship with a number of 
health care providers. 

1 2 3 4 5 

14 
My health care providers use 
my ideas about how to do 
things. 

1 2 3 4 5 

15 
When I confide in my health 
care providers, it makes me 
uncomfortable. 

1 2 3 4 5 

16 
I have fim with my health care 
providers. 1 2 3 4 5 

17 
I think that my health care 
providers feel that I'm good at 
helping them solve problems. 

1 2 3 4 5 

18 

I don't have a relationship with 
a health care provider that is as 
intimate as other people's 
relationships with their health 
care providers 

1 2 3 4 5 

19 
I've recently gotten a good idea 
about how to do something 
from a health care provider. 

1 2 3 4 5 

20 
I wish my health care providers 
were much different. 1 2 3 4 5 
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Risk Action Scale(TL4Sl 

The items below list several actions people could take to possibly help 
reduce their risk of breast cancer. Please read each item carefully and 
respond by circling "yes" or "no." There are no right or wrong 
answers. 

To help reduce my risk of breast cancer, I: 

1 
Would consider participating in breast cancer prevention 
research. 

YES NO 

2 Do breast self-examination (BSE) once a month. YES NO 

3 
Have had genetic testing to see if there was an alteration in a 
breast cancer gene. 

YES NO 

4 
Have participated in clinical breast cancer prevention 
research studies. 

YES NO 

5 
Would take drugs, such as Tamoxifen or Raloxifine as part 
of a breast cancer prevention study. 

YES NO 

6 Have a doctor or nurse examine my breasts every 6 months. YES NO 

7 
Would consider having genetic testing to find an altered 
breast cancer gene. 

YES NO 

8 Exercise regularly. YES NO 

9 Would consider having both of my breasts removed. YES NO 

10 Have talked to my doctor about taking birth control pills. YES NO 

11 
Have talked to a health care professional about my family 
history of breast cancer. 

YES NO 

12 Eat a healthy diet that is low in fat. YES NO 

13 
Have had both of my breasts removed as a preventive 
measure. 

YES NO 

14 Have a mammogram every year. YES NO 

15 Have taken part in studies of breast cancer genes. YES NO 

16 Do not drink much alcohol. YES NO 



222 

17 
Have talked to my doctor about hormone replacement 
therapy. 

YES NO 

18 Have received counseling about genetic testing. YES NO 

19 Have taken the drug Tamoxifen. YES NO 



Demographic Questionnaire 

This questionnaire is designed to collect information about your 
personal and family history. All responses are coded and are 
confidential. Please check the response that best applies to you. Thank 
you. 

1. Which choice best describes your ethnic background? 
• Anglo-American 
• Afiican American 
• Mexican-American 
• Asian American 
• Ashkenazi Jewish 
• Middle Eastern 
• Other 

2. What is the highest level of schooling you've completed? 
• Grade school 
• High school/GED 
• College 
• Post graduate 

3. Which of the following choices describes your current marital situation? 
• Never married 
• Married or living as married 
• Divorced or separated 
• Widowed 

4. Which of the following choices best describes your household financial status? 
• Need help from subsidized programs, such as welfare 
• Living from check to check., with a lot of debt 
• Living from check to check with little or no debt 
• Living comfortably and able to splurge occasionally 
• Have no financial difficulties; can afford anything we want 

5. Which choice currently describes your current occupation? 
• Housewife 
• Professional 
• Skilled laborer 
• Unskilled laborer 
• Unemployed 

6. What is your birthdate? Month Day Year 
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7. Has your mother ever had breast or ovarian cancer? ^Yes ^No 
If yes, which one? Breast Ovarian Both 

If yes, how old was she when she was diagnosed? years old 

8. How many of your sisters have had breast or ovarian cancer? 
• None 
• One 
• Two 
• Three 
• More than three 
• I have no sisters (SKIP TO QUESTION 10) 

9. How old were your sisters when they developed breast or ovarian cancer? 

• Sister 1 years old 
• Sister 2 years old 
• Sister 3 years old 
• Sister 4 years old 

10. How many of your grandparents, aunts, uncles, and cousins have ever developed 
breast cancer? 
• Two 
• More than two 
• None 

CONGRATULATIONS! YOU HAVE FINISHED ANSWERING ALL 
QUESTIONNAIRES! PLEASE MAKE SURE YOU HAVE SIGNED 
THE CONSENT FORM (front section) AND RETURN THE ENTIRE 
PACKET ESf THE ENCLOSED ENVELOPE. 
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APPENDIX E 

Reminder Letters Mailed to Participants 



CstttftofMadkinc 
(530) £2640*4 
FAX(S»)«a643M 

ARI2XXA. 1515 N. CMapMl AWUK 
PXXBaKMSOM 
TUenn. ACFAOOFT 6724%SS4 CANCEKCENIU 

August 18,2000 

REGARDmC: fEKCEIVED RISK OF HEREDITARY CANCER STUDY 
(iMis J. Loeseker, InvesOgmor) 

Dear Participant: 

Thank you lo much for participating in my itudy. I now have alroogt 200 women enrolled 
firom all over the worldl For me to able to use anx of the information in your booklet, all 
of the questions need to have complete responses. In other words, I will have to discard 
the bocddet you worked so hard on to complete if there are any blanks, missed questions, 
or added responses I 

Upon checking the booklets prior to data entry, I noticed that some of the questions in 
your booklet either had no response or you had added your own response (for example, 
"NA" for not qiplicable, or Missing pages is not unusual. Some questions are easy 
to iTiiM if pages stick together in the booklet likewise, with long lists of questions, 
sometimes eye strain is a &ctor. Wanting to use your own response is also not unusual if 
you feel that none of my responses apply to your unique situation. However for each 
question, I would like you to choose, among the ofTered responses, the one you feel is the 
best response or answer to the specific question. Please remember there are no right or 
wrong answers. If you still have a problem with this, please feel free to contact me. 

I know this is an imposition on your time, but I would really qipreciate it if you could fill 
complete the missing itifonnatioR. Enclosed is a copy of any questions you missed on 
your questionnaire. These are marked with a red star so you don't miss them! When 
finished, please mail them back to me in the enclosed, self addressed stamped envelope. 

Your responses truly will help women at high risk for breast cancer. I am most 
appfeciative of your help t 

Sincerely, 

Lois J. Loescher, PbJ3.(c), RN 
Predoctoral Fellow 
Cancer Prevention and Control 
Email: Tfrnni r '̂i 
Work tel^hone: S20-ti26-7254 
Home telephone: S20-S29^88 

AHZONA Gu«nCcMin 
• Natlnnal TK» eJ C 
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ARIZOMA. OalkgeofMedldiw "* UlSN.CuiiiilwaAvBU» 
(520)62M0M CANCMCEVITR P^teltSOM FAX^fi26-22M k-ANCERA-ENItK Tiieion,ArfOT««572«0a4 

August24,2000 

REGARDING: Parceived Risk of Inheritsd Susceptibility to Cancer Study 

OearPartidpant 

Thank you for your interest in my study looking at women in lilies with strong 
hereditary risk factors for breast cancer, i am so ctose to completing recaiitment ..i 
need about 40 more women to reach my goal of200 partidpantst 

i truly value your opinkMis about your own perceived risk of breast cancer and am 
asking you to complete the questionnaire I mailed you a few weeks ago. The 
questtonnaire booklet you received is either hot pink or bright teal in color. You can 
retum it to me in the stamped envelope that came with it Every questionnaire I get 
back helps me get ctoser to being able to analyze the datal I REALLY NEED YOUR 
HELP, so please conskler compleb'ng and returning the questionnaire. 

If, for some reason, you are unable to complete the questkinrtaire, please return it to 
me anyway in the envelope. If you have any questions atMut the items in the booklet, 
please dont hesitate to contact me at 520-^29-0088 (home). 520-626-7254 (work) or 
lQeschertg)a2cc.arizona.edu. If you tost the retum envelope, my mailing address is 
5815 N. Cerrada Chk:a, Tucson, AZ 85718.1 will be happy to reimburse your 
postage costs. If the questionnaire is in the mail, you can, of course, disregard this 
letter (and I apologize for being such a pestl). 

I appreciate your interest in my research. 

Best regards, 

Lois J. Loescher, Ph.D.(c), RN 
Predoctoral Fellow 
Cancer Prevention and Control 

AMZONA CANCUI CINIU 
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