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ABSTRACT
Title: Developing a Health-Based “Control Identity” Typology:
A Testicular Self-Examination Application
Candidate’s Name: Michael Joseph Rovito
Degree: Doctor of Philosophy
Temple University, 2010
Doctoral Advisory Committee Chair: Thomas F. Gordon, PhD

The primary aim of this research was the development of a typology of
respondents based on their “control identity”— i.e., perceived sense of control over
themselves, their environment, and aspects of their health, including perceived
vulnerability to disease and perceived value of health promotion. Testicular cancer and
testicular self examination (TSE) were selected as the disease focus, with the realization
that, if successful, the typology could be applied across a variety of diseases. The
constructs of “realistic vs. unrealistic control” and “internal vs. external locus of
control” provided the theoretical foundation to initially define the control-identity types
that were then verified through cluster/segmentation analyses.

Testicular cancer rates are rising among 15-54 year old men with the majority of
those cases affecting males under the age of 35. Regular screening techniques for the
disease, most notably testicular self-examination, are rarely performed among surveyed
males. If testicular cancer is caught in its early stages, the survival rate is approximately
95%; however, if diagnosed in later stages, survival rates drop below 50%. The lack of
published psychosocial behavioral research in this area has contributed to a general
misunderstanding by men of the disease and its preventative/screening measures. If
continued, this lack of screening for testicular cancer can only lead to increasing

incidence and mortality rates.
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This exploratory study developed a Control Identity Survey, a 41-item
questionnaire soliciting information on perceived vulnerability, value of health
promotion, health control beliefs, and intention to perform testicular self-examination
(TSE). The survey was administered via in-person and internet data collection methods to
300 men between the ages of 18-35. A principal components factor analysis of the
survey’s key control variables (realistic vs. unrealistic illusory control constructs and
internal v. external locus of control) defined the underlying structure of the data. The
resulting factors were then used to create indices for use in the cluster analysis process.
From this cluster analysis, control-identity groups were identified and profiled. Given the
control-identity types, perceptual mapping techniques were then applied to model how
each type of respondent perceives their vulnerability to testicular cancer, the value of
testicular self-examination, and overall health control beliefs. This study equated
perceptions with an individuals’ ‘outcome expectancy’, or attitude. The findings
confirmed the following:

e The hypothesized four-group control-identity typology was verified among men
based on the variables of health control beliefs, perceived vulnerability, and
perceived value of health promotion. The groups were labeled: 1) Realistic
Externals, 2) Realistic Internals, 3) Unrealistic Internals, 4) Unrealistic Externals.

» Unrealistic Externals perceive the value of TSE to be significantly lower than other
types.

 Unrealistic Externals perceived their control over health outcomes to be lower than

all other types.
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Each control-identity type structures perceptions of health control beliefs,
vulnerability, and the value of health promotion similarly in a 3-dimensional
perceptual mapping space, but the location of “self” within the concept set differs
by control-identity type.

Realistic Internals scored the highest among types on value of health promotion, but
not significantly so compared to the other groups, with the exception of the
Unrealistic Externals, who least value health promotion.

The two “Realistic” types (Internal & External) scored significantly higher on
perceived Vulnerability than did the two “Unrealistic” types (Internal & External),
with the “Internals” v. “Externals” not differing significantly.

Unrealistic Internals scored highest on perceived self-efficacy (I-Control), but not
significantly higher than Realistic Internals, which appears consistent with the fact
that “internals” have a higher sense of health-related self-efficacy than do
“externals”.

Implications for social marketing and for the development of future behavioral
intervention strategies are suggested.

The methods used in this research could have wide application across the cancer

continuum from primary prevention and screening to treatment and end-of-life decisions.

From this research, it is clear that men differ significantly in their “control identity”-- the

extent to which they perceive themselves as having an internal v. external and/or realistic

vs. unrealistic sense of control over their health. Consistently, the control-types differed



on perceptions of their own vulnerability to disease, their perceived value of health
promotion, and their individual health control beliefs.

The resulting typology appears to have exceptional potential for future research
across a variety of health related behaviors and diseases. As well, the typology holds
promise as a cost-effective way to tailor evidence-based decision aids for each of the
control-identities. Since there is little reported success in promoting sustainable TSE
among males, it is suggested that building on the control-identity approach will aid
testicular cancer and TSE researchers in developing more effective, tailored messages for

their study designs.
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CHAPTER 1
INTRODUCTION
Statement of the Problem

Incidence rates of testicular cancer are rising among the 15 to 54 year-old demographic,
with the majority of those cases affecting males under the age of 35 (American Cancer Society,
2008). The literature demonstrates that regular screenings for the disease, including both
screening by a primary care physician and self-screening, are rarely performed (e.g. Brenner,
Hergenroeder, Kozinetz, & Kelder, 2003). Although testicular self-examination’s (TSE) privacy,
convenience, and ease make it the preferred method for testicular cancer screening, the practice
is little known among male populations, nor performed with any degree of regularity.

There are many inconsistencies in studies promoting TSE among cohorts of men. The
majority of published research is a repetitive stream of descriptive investigations on the
TSE/testicular cancer knowledge gap. The few studies that discuss or test a behavioral
intervention lack an explicit theoretical foundation or properly assess behavioral change
predictors. Fewer studies have systematically explored the relationship of participant personality
characteristics with the decision-making process, with none attempting a tailored message design
strategy to promote TSE. The lack of comprehensive, theoretically grounded research impedes
the development of a consistent and reliable method for researchers and professionals to promote
TSE among males.

Study Rationale
There have been many unsuccessful attempts to promote long-term, sustainable TSE

among at-risk males. Most existing TSE studies have lacked a proper theoretical foundation



and/or a comprehensive attempt to isolate key behavioral change predictors. However, the
literature does demonstrate that an individual’s predisposed attitude (outcome experience) is one
of the core predictor variables in TSE research.

This study theoretically argues that an individual’s attitude toward cancer screening is a
derivative of one’s “control-identity”; specifically, how one views his control over health
outcomes. This attempt to type men according to their predisposed attitudes on outcome control
not only offers a new approach to identify significant predictors of TSE performance, but also is
grounded in behavioral theory with an emphasis on the Theory of Planned Behavior and the
Theory of Reasoned Action. The creation of the control identity typology, and the subsequent
modeling of participant perceptions of testicular cancer and TSE, is intended to provide a new
methodological approach to the development of tailored TSE promotional messages.

Specifically, this study is designed to identify types of men based on their ‘illusions of
control’ and their internal vs. external locus of control (see Figure 1 below). Core
judgment/attitudinal variables include: perceived vulnerability to testicular cancer, perceived
value of health promotion behaviors (TSE), and perceived control over health outcomes. The
study statistically models these types of men and illustrates how each control identity differs
from the others in its perceptions of death, disease, wellness, prevention, and control over health
outcomes. Again, these differences can be useful in tailoring TSE promotional messages in

future studies and/or health campaigns.
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Figure 1
Control Identity

Specific Aims/Hypotheses

Specific Aim 1: To define and verify, using cluster analysis techniques, a control-identity

typology of males at-risk for testicular cancer, based initially on the dimensions of “realistic vs.
unrealistic control constructs” and “internal vs. external locus of control.”

Hypothesis 1: The control identity types emerging from the cluster analyses will closely
parallel the a priori definitions presented in Figure 2 below.

Specific Aim 2: To assess how the constructs of locus of control (perceived health

control beliefs), perceived value of preventative behaviors, and perceived vulnerability relate to
the control-identities that emerge from the cluster analyses.

Hypothesis 2: At-risk males scoring high (compared to low) on ‘unrealistic external’
(UE) control will perceive the value of TSE as being lower.

Hypothesis 3: At-risk males scoring high (compared to low) on ‘realistic internal’ (RI)

control will perceive the value of TSE as being higher.



Hypothesis 4: At-risk males scoring high (compared to low) on ‘unrealistic internal’ (UI)
control will perceive their vulnerability to testicular cancer to be lower.

Hypothesis 5: At-risk males scoring high (compared to low) on ‘realistic external’ (RE)
control will perceive their vulnerability to testicular cancer to be higher

Hypothesis 6: At-risk males scoring high (compared to low) on ‘unrealistic internal’ (UI)
control will perceive their control in preventing testicular cancer to be higher.

Hypothesis 7: At-risk males scoring high (compared to low) on ‘unrealistic external’
(UE) control will perceive their control in preventing testicular cancer to be lower.

Specific Aim 3: To model and compare, using perceptual mapping software, how each

control-identity perceives the nature of, and the advantages and disadvantages of, testicular self-
examination (TSE) as a way to reduce perceived testicular cancer risk.
Hypothesis 8: The perceptual maps of each control-identity will group perceptions of
vulnerability, prevention value, and health control beliefs differently from one another.
Hypothesis 9: The location of “Self” in relation to the perceived risks and benefits of TSE

will differ significantly for each of the Control Identity types.



UNREALISTIC EXTERNALS (UE)
Unrealistic externals (UE) are individuals who believe that fate, chance, and/or supernatural forces
control or determine their health outcomes. If illness strikes, they feel it is meant to be, essentially a
fatalistic mindset. One example of UE is certain Christian sects that forbid the use of medicine and
surgery, as they see illness as 'God's plan'. They would not score high on internal locus of control, as they
would not actively seek or implement information on health behaviors. Their actual risk levels would be
high in that they would not take advantage of screening opportunities, would not use traditional medical
treatments, and would not feel the need for proactive preventative care. These individuals either trust
their health to external forces (e.g., prayer, ancestors, Gods) or they feel that fate, chance, or karma
determines their health status.

REALISTIC EXTERNALS (RE)
Realistic externals (RE) are individuals who have a more realistic sense of risk and how to manage
potentially damaging health situations and behaviors. These individuals need encouragement or coercion
to engage in screening procedures, but, if motivated, would nonetheless attend and participate. Ifill, they
take their medicine regularly but do not overly pursue or keep track of updated health information, as they
feel that the information is somewhat daunting, confusing, and sometimes unnecessary. They tend to find
physicians and physician offices intimidating and alien and believe that they may be predisposed to have
certain health problems. Further, they do not truly equate health behaviors with having a huge influence
on health outcomes. This group is likely to have limited health literacy, making them wary of seeking
external advice.

REALISTIC INTERNALS (RI)
Realistic internals (RI) are individuals who regularly engage in screening procedures, are receptive to
external health information, and would comply with advice from health professionals. They fully believe
that their health behaviors dictate their health outcomes. They take their vitamins, purchase organic
produce, get screened for cancer on a regular basis, and understand the idea of holistic health and how to
implement it in their lives. The most important factor that these individuals demonstrate is that they
understand that professional advice is important for health and well-being. This category is where the
traditional health professions would like every individual to be, to maintain optimal health.

UNREALISTIC INTERNALS (UI)
Unrealistic internals (UI) are individuals who actively attempt to maintain good health, yet their risk
perceptions are skewed making them susceptible to poor health. An example would be the individual
who goes to the gym, eats healthy foods, takes care of himself/herself, yet chooses to binge drink on a
regular basis. His/her perception of risk is skewed. Although he/she practice health behaviors through
what appears to be an internal locus of control, these behaviors are based on an overly optimistic illusion
of his/her ability to control his/her environment and his/herself. They place themselves at unnecessary
risk due to inaccurate/unrealistic judgments about their risk and about their ability to control risk
environments.

Figure 2
A Priori Description of Anticipated Control Identities
Control Dimensions




Theoretical, Conceptual, and Operational Definitions

TSE. Testicular Self-Examination: a self-screening procedure that men perform in an
attempt to discover cancer of the testes.

Control Identity. A typology of men based on their ‘illusions of control’ and their internal
vs. external locus of control disposition.

Locus of Control. Describes whether an individual is more externally or internally
dominated in his/her expectations concerning where control over subsequent events resides.

Realistic/Unrealistic Control. Realistic control is a feeling of control over a situation or
event when control is objectively possible. Unrealistic control is a feeling of control over a
situation or event when control is objectively not possible, or highly unlikely.

Control Attitude. An individual’s perceived sense of control over outcomes.

Perceptual Mapping. A tool to create 3-D models that represent how a group
conceptualizes elements -- in this case the perceived risks of testicular cancer and benefits of
TSE.

Tailored Message Design. A methodology to formulate specific messages for select
groups of individuals in a population in hopes to increase successful transmission of information.

At-Risk Population. The population defined in the literature as 15 to 35 year-old men who
are most vulnerable to developing testicular cancer. This group of men could be considered the
“most vulnerable” population to testicular cancer.

Significance of the Study
There is a general lack of testicular cancer information dissemination among at-risk male

populations, which seemingly limits prevention behaviors and awareness of the disease



(Lechner, Oenema, & de Nooijer, 2002). As early detection is of utmost importance to recovery
from the disease, as well as overall survivorship (Cox, McLaughlin, Rai, Steen, & Hudson,
2005), the dearth of knowledge about testicular cancer and its prevention among males is
problematic for any attempt to decrease rising incidence rates. Primary health care providers
chiefly perform testicular cancer screening, but there is no trend toward sustainability of
secondary screening (Horowitz, Reinert & Caldamone, 2006). The lack of screenings conducted
by primary care physicians, school nurses, etc. demonstrates the urgency of a research focus on
predictors of self-screening procedures for detecting the disease.

Testicular cancer and TSE are virtually unknown in the at-risk male population, however
this form of cancer is increasing in incidence yearly, and metastasizes very quickly (Lechner et
al. 2002; Brenner et al., 2003). This combination of attributes proves deadly, especially for those
aged between 15 and 35. This age demographic is particularly vulnerable due to: 1) inconsistent
and infrequent testicular cancer education (Rosella, 1994), 2) the potential embarrassment factor
in discussing testicular health among peers (i.e. masculinity; Trumbo, 2004), and 3) the potential
for unreliability in consistent performance of screening and/or prevention behaviors (Steadman
& Quine, 2004). Not only are 15-35 year old males particularly at-risk for the disease, but they
are also not being regularly screened by their primary care physician, if they even have one
(Horowitz et al. 2006). Further, although there have been attempts to promote TSE, existing
interventions report only short-term, modest success.

The failure of men to consistently perform TSE post-intervention may suggest
weaknesses in the study designs and their theoretical foundations. Although some studies claim

initial success in increasing knowledge and intention to perform TSE (e.g. Steadman & Quine,



2004), there are no significant trends in TSE sustainability. This leads to the argument that there
are significant factors in TSE promotional message design that are not emphasized and properly
tested for their influence on behaviors. Robertson, Douglas, Ludbrook, Reid, and van Teijlingen
(2008) indicate that larger-scaled, more comprehensive studies are needed to effectively test
promotional campaigns.

The relative lack of published TSE behavioral promotional research, and/or the
appropriate facilitation of said research, contributes to a disparity in knowledge, awareness, and
performance of TSE, as illustrated by the inconsistent variance explained results in existing
studies. Murphy and Brubaker (1990) state that few TSE studies are grounded in theory and that
this deficiency fails to provide insight into the mechanics of behavioral change. Further,
McClenahan, Shevlin, Adamson, Bennett, and O'Neill (2007) state that there is currently an
emphasis on establishing a strong theoretical foundation for interventions due to the overall
neglect in most TSE intervention research. However, there are very few interventions published.

Development of the ‘Control Identity’ Typology

The Theory of Planned Behavior (TPB) proves to be the most explanatory of the health
models used to predict TSE behavior (McClanahan et al., 2007). Brubaker and Wickersham
(1990) assessed the concept of perceived behavioral control and discovered a significant increase
in variance explained when adding that variable to their theoretical schema. McGilligan,
McClenahan, and Adamson (2009) suggested that altering attitudes, subjective norms, and
perceived behavioral control are necessary to produce significant changes in TSE behaviors.
Most importantly, as the TPB dictates, having the predisposition to change and the perceived

ability to perform a behavior are significant predictors of behavioral change (Ajzen, 1991, 2002).



This study adheres to the idea that an individual’s locus of control is an extension of
outcome control (i.e. Do I have the ability to prevent cancer?). Therefore, this concept can be
manipulated to assist in increasing the explanatory power of some behavioral change models.
The research on internal and external locus of control as conditions for tailoring patient health
information primarily presents the information as a bi-factored process: internal OR external.
However, Holt, Clark, Kreuter, and Scharff (2000) suggest that internal and external locus of
control can extend into different dimensions of control. Further, Judge, Erez, Bono, and
Thoresen (2002) note how locus of control, behavioral beliefs, and self-esteem tend to be
researched in isolation and that merging these areas of research would be beneficial to the
discipline. One study, Fenton-O’Creevy, Nicholson, Soane, and Willman (2003), provides an
opportunity to follow up on the suggestions of the previous research by presenting to the
academy research on the construct of ‘illusory control’. This relates to Thompson and
Schlehofer’s (2008) discussion on personal control, or one’s judgment (real and/or illusory) that
he/she has the ability and resources to act and influence the achievement of positive outcomes
and avoiding negative ones. In other words, one can have an internal or external locus of control
disposition, but can either be illusory at times? This research suggests that one’s perceived
control is not just either internal OR external, but could also be a variation of the construct.

Fenton-O’Creevy et al. (2003) outline the impact of illusory control constructs on stock
trader performance in the marketplace: the demanding and fiercely competitive environment
fosters the development of illusions of control (realistic and unrealistic control constructs) among
stock traders in terms of risk perception and perceived situational command. Unrealistic control

constructs (perceptions of control that are present where control is objectively impossible) are



maladaptive to responsible decision-making, while realistic control constructs (perceptions of
control where control is possible) provide for conscientious decision-making processes.
Applying this framework to the health arena, those with more realistic, balanced attitudes toward
a specific health-related event, behavior, or object may have lower stress and anxiety, have a
more well-rounded sense of self-esteem, and will be more likely to make responsible health
behavior decisions.

This study uses Fenton-O’Creevy et al.’s (2003) research to redefine locus of control
affiliation. The control-identity typology system is based on the constructs of ‘realistic vs.
unrealistic control” and ‘internal vs. external locus of control.” This typology system highlights
the differences within a sample of men relative to perceived vulnerability to testicular cancer,
value of health promotion behaviors, and perceived health outcome control. The four distinct
control-identity types expected to emerge from the study are: Unrealistic Externals (UE),
Realistic Externals (RE), Realistic Internals (RI), and Unrealistic Internals (UI). Each type
differs in its ability to recognize and assess perceptions of health risk and health maintenance,
and has its own core set of beliefs about outcome expectancies, testicular cancer susceptibility,
and TSE efficacy. This research holds that health-risk attitudes derive from one’s control-
identity, and can be used in the design of interventions grounded in a theoretical approach such
as the Theory of Reasoned Action and the Theory of Planned Behavior.

Perceived behavioral control (i.e. locus of control) and perceived risk (i.e. illusory control
constructs) have, in the past, been seen as independently influencing health behavior choices.

However, never have these control beliefs been joined and used as an approach for grouping

10



types of men. It is posited that the resulting typology groupings will differ in their ability to
recognize and assess perceptions of health risk and health maintenance.
Perceptual Mapping Methods

Perceptual mapping techniques have a solid history as mathematical modeling tools to
identify optimum message strategies based on principles of increasing the attraction to, or
repulsion from, particular concepts or attributes in a map. Advances in modeling and theory
development allowed this study to produce dynamic models of complex cognitive and
communication processes, critical for understanding how men perceive risks of testicular cancer
and benefits of prevention techniques (i.e. TSE). These models are three-dimensional and can be
displayed as multi-colored simulations (see Figures 14 to 18 in Chapter 4). We can also model
and simulate decision-making processes under differing degrees of uncertainty. This allows us to
study how framing effects, perceptions of risks/benefits, and attitudes toward risk, contribute to
both cognitive and affective dimensions of decision-making for diverse populations. In this
study, perceptual mapping software is used to provide a three-dimensional model of how each
control-identity type perceives the attributes, risks, and benefits of TSE.

A total of four perceptual maps, one for each control-identity, will permit direct
comparisons of similarities and differences in how each control-identity perceives core concepts
surrounding testicular cancer and TSE. This proposed approach demonstrates that participant
decision-making about cancer screening can be enhanced by modeling and simulating
participants' ‘mental maps’.

The perceptual mapping software essentially takes mental association data and arrays

them into a unified model that includes the ‘self” as a concept in the model. The purpose of the
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modeling is to visually display participant perceptions of testicular cancer and TSE, and to assess
similarities and differences in those perceptions. The maps are then used to recommend
intervention strategies for promoting TSE among participants based on their control-identity
type.
Conclusion

The methods used in this research have wide application across the cancer continuum
from primary prevention and screening to treatment and end-of-life decisions. This study
suggests that these methods could be used to develop a fully powered randomized trial that
would include actual screening outcomes and develop a cost-effective way to tailor evidence-
based decision aids for all control-identities of at-risk males. It is assumed that groups of men
have different perceptions of vulnerability, value of health promotion, and health control beliefs.
Since there is little reported success in promoting sustainable TSE among sampled males, it is
the responsibility of testicular cancer and TSE researchers to develop more effective, tailored

messages for their study designs.
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CHAPTER 2
REVIEW OF THE LITERATURE
Testicular Cancer: Rising Risks

Testicular cancer is the most prevalent form of cancer among 15 to 35 year-old men,
otherwise deemed the ‘at-risk’ demographic (Khadra & Oakeshott, 2002; McCullagh, Lewis, &
Marlow, 2005; Powe, Ross, Wilkerson, Brooks, & Cooper, 2007). Although incidence rates are
low compared to other cancers (about 1-2% of all male cancers), they continue to increase and
are a leading cause of death among at-risk males (Wynd, 2002; Brenner et al., 2003; Steadman &
Quine, 2004; Rudberg, Nilsson, Wikblad, & Carlsson, 2005). The American Cancer Society
estimated that 8090 new cases and 380 deaths resulted from testicular cancer in 2008.
Walschaerts et al. (2008) note that incidence rates among at-risk men increased over 50% over
the past 40 years with the at-risk demographic demonstrating the greatest overall increase.

The majority of testicular cancer cases report symptoms of swollen scrotum, painless
lumps on the testicle, and a sense of ‘heaviness’ in the groin (Schrader et al., 2005; Ward,
Vander Weg, Read, Sell, & Beech, 2005). One major risk factor for testicular cancer is
cryptorchidism (undescended testicle), which occurs in about 10% of cases, leaving
approximately 90% of cases stemming from unknown or undetermined causes (Barling &
Lehmann, 1999; Schrader et al., 2005). Weir, Marrett, and Moravan (1999) indicate that because
cryptorchidism has a total population prevalence rate of 3% or less, the increase in testicular
cancer cases could not be attributed to a comorbidity of undecended testicles.

Although cure rates for testicular cancer are as high as 99% if discovered in Stage I or the
beginning of Stage II (Barling & Lehmann, 1999; McCullaugh et al., 2005), the lack of

awareness and prevention behaviors contributes to a 50% diagnosis rate post-diaspora from the
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testes [end of Stage II and into Stage II1], thus making recovery from the disease a much less
likely outcome (Best, Davis, Vaz, & Kaiser, 1996; Trumbo, 2004). What makes early awareness
and repeated screening for the disease even more crucial is that the germ cell tumor size doubles
within one to three weeks (Ward et al., 2005). Morman (2000) and Friman, Finney, Glasscock,
Weigel, and Christopherson (1986) references Markland (1977) stating that testicular cancer
tumors have a ‘hurricane-like’ pattern of growth, meaning that they have an extremely fast
growth rate. Kleier (2004) states that detecting the cancer early is the ‘key’ to successful
treatment, and ultimately, survival, due to the rapid onset of the disease from genesis to
metastasis.

Possible risk factors for testicular cancer include socio-economic status, race, body size,
family history, and again, cryptorchidism. Besides undescended testicles, SES and race have
demonstrated differences among men with higher income white men having the highest risk
(Wynd, 2002; American Cancer Society, 2008). Weir et al. (1999) document an approximate
60% increase in testicular cancer in Ontario from 1964 to 1996 and state that this trend is
consistent across the developed world. White men are about five times more likely to develop
testicular cancer than Black men, approximately four times more likely than Hispanic men, and
about three times more likely than Asian and American Indian men (Ward et al., 2005). Reasons
for income and racial differences are not known.

One of the most significant issues relative to testicular cancer morbidity and mortality is
‘years of potential life lost’ among the at-risk population. As most of the men affected are under

35 years of age, the potential life years lost is enormous, despite the relatively low prevalence
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and incidence rates (Walschaerts et al., 2008; Yabroff, Bradley, Mariotto, Brown, & Feuer,
2008).

Testicular cancer, given its very high cure rate, is a ‘model of curable cancer’ (Schrader
et al., 2005). However, this is true only when it is caught in early stages. The disproportionately
limited amount of research on testicular cancer and TSE, compared to other cancers, particularly
breast cancer and breast self-examination (BSE), is an issue that must be reversed if testicular
cancer mortality and morbidity rates are to be reduced. The lack of available and widely
distributed research and/or information among the at-risk male population limits TSE
performance (Katz, Meyers, & Walls, 1995; Moore, Barling, & Hood, 1998; Lechner et al.,
2002; Tani, 2002; Powe et al. 2007). Clearly, this is problematic as early detection is of utmost
importance to recovery from the disease and overall survivorship (Cox et al., 2005).

Screening for Testicular Cancer: Barriers and Benefits

Primary health care providers chiefly perform testicular cancer screening, but evidence
no trend toward sustainability of prevention behaviors (Cook, 2000; Hergenroeder, Kozinetz, &
Kelder, 2003; Kleier, 2004; Ward et al., 2005; Horowitz et al., 2006). This fact has held true
throughout the past few decades. For example, Vaz, Best, and Davis (1988) indicated that males
were not properly counseled by their physicians about testicular cancer risks and prevention
techniques, noting that only 2% of males report receiving information on how to properly
conduct TSE. Nearly 20 years later, Rudberg et al. (2005) state that only 5 out of 727 (0.6%)
males report learning TSE from their primary care physician (PCP), thereby demonstrating that
little has been done to promote testicular cancer screening during PCP vists. The authors discuss
the role that school nurses and even military examinations can possibly serve as alternate sources

for testicular cancer screenings outside of their PCP. Rosella (1994) and Finney, Weist, and
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Friman (1995) also note the positive impact that school nurses could have on TSE promotional
efforts. Further, Brenner et al. (2003), note the positive role pediatric residents could play in
promoting TSE, but indicate that much work is needed to implement such a plan and then
subsequently analyze its effectiveness in narrowing the gap in PCP TSE screening
inconsistencies.

The sheer lack of screenings conducted by health professionals forces the research
agenda to focus on self-screening (primary) procedures for detecting the disease. Further, TSE is
promoted as the alternative screening method for PCP physical exams due to its convenience,
privacy, and potential for repeated performance (Rosella, 1994; Lechner et al., 2002; Wynd,
2002; McCullaugh et al. 2005). Males should familiarize themselves with the shape, texture, and
consistency of their testicles under normal conditions followed by the implementation of TSE
once a month. The American Cancer Society (2008) outlines how to properly conduct TSE (see
Figure 3). It is recommended that at-risk male populations do TSE at least once-a-month to help
prevent testicular cancer discovery in later stages when survival rates are low (Queensland
Cancer Fund, 1997; Action Cancer, 2008; American Cancer Society, 2008; Dutch Cancer
Society, 2008).

Some researchers question TSE effectiveness due to possible increases in anxiety
(Austoker, 1994; Morris, 1996; Kirk, 2000). Further, researchers argue that there is a lack of
clinical trials demonstrating its effectiveness (Goldbloom, 1985; Dearnaley, Huddart, &
Horwich, 2001; Law, 2004). Despite such calls, the majority of existing research calls for

increased teaching and implementation of TSE. However, TSE is seldom taught (or properly
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taught), and rarely performed (Khadra & Oakeshott, 2002; Rudberg et al., 2005; Walschaerts et

al., 2008).

The best time to do the self-exam is during or after a bath
or shower, when the skin of the scrotum is relaxed. To do a
testicular self exam:

* Hold the penis out of the way and examine each testicle
separately.

* Hold the testicle between the thumbs and fingers with
both hands and roll it gently between the fingers.

* Look and feel for any hard lumps or nodules (smooth
rounded masses) or any change in the size, shape, or
consistency of the testes.

Figure 3
How to Perform TSE
(Adopted from the American Cancer Society, 2008)

Barling and Lehmann (1999) note that 83% of pre-test participants did not perform the
recommended once-a-month TSE. Best et al. (1996) state that although up to 31% of at-risk
males indicate knowledge of TSE only 18% report doing TSE. Wardle et al. (1994) report less
than 15% of participating males had knowledge of TSE with only 3% reporting regular practice.
Katz et al. (1995) note that 9% of surveyed males knew of their risk to develop testicular cancer
with 19% reporting regular TSE practice. Ward et al. (2005) indicate that only 10.3% of their
sample group performed TSE regularly. One particular deviation from the norm is McClenahan
et al.’s (2007) claim that 61% of participants reported that they knew how to perform TSE;
however, this is offset by the fact that only approximately 10% reported practicing the
recommended once-a-month exam. These trends are repeated across most, if not all, existing
TSE studies (Tani, 2002).
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Researchers speculate about the hesitancy of men to voluntarily check themselves for
lumps, or to get checked by a doctor if they have symptoms of testicular cancer. Wynd (2002)
suggests that anxiety and fear contribute to the postponement of testicular lump discovery after
the onset of physical symptoms. Athi and Debney (2001) and Singleton (2008) suggest that the
discovery delay is gender-specific, where males have an inborn want and/or need to enhance
their masculinity by ignoring pain and suppressing worry. In fact, masculinity appears to play a
very influential role in determining TSE performance. Morman (2000) states:

“Because this type of cancer strikes at what many men believe to be the

foundation of their masculinity and their ‘maleness’ (i.e. their sex organs), its

impact on the male gender role can be significant.” (p. 96)

The author further outlines the psychosocial impact of losing a sense of masculinity via
castration, or even the hesitancy of talking about their testicles to another man. Romeo, Wanlass,
and Arena (1993) state that the ability of a man to achieve an erection is the most significant sign
of ‘maleness.” Therefore, Morman’s (2000) suggestion that impotence, castration, and/or the
inability to procreate can cause feelings of worthlessness or helplessness among men when
thinking about testicular cancer and TSE. Morman further states that “in terms of contracting and
battling testicular cancer, men are clearly fighting more than just the cancer itself” (p. 97)

Blesch (1986), Katz et al. (1995), Tani (2002), and Singleton (2008) highlight the reasons
men have not practiced TSE over the past 25 years. Lack of knowledge about testicular cancer
risks and how to perform TSE, lack of perceived severity of testicular cancer, lack of perceived
susceptibility to testicular cancer, forgetfulness, lack of time, fear, embarrassment, and upholding

their maleness are all listed as top reasons why TSE is not performed among the vast majority of

men. Although most men do not practice TSE, for any of the aforementioned reasons, Wynd
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(2002) indicates that 9 out of 10 cases of testicular cancer are self-discovered. However, a
primary issue with testicular cancer is that many of these cases are found in advanced stages.
Schaffner (1995) and Wynd (2002) note that 15% to 20% of testicular tumors are post-metastasis
when discovered. Men are discovering testicular lumps by themselves, but well after the onset
of Stage I cancer. Whatever the reason, men are not performing TSE, which has an adverse
effect upon their long term health. If men would screen more often, there is no doubt that
mortality rates would decrease, as cases would be discovered in Stage 1 (pre-metastasis) instead
of Stages 2 and 3 (post-metastasis) when they are harder to treat.

Testicular Self Examination: A Lack of Sustainability

Another critical concern, besides the relative dearth of testicular cancer and TSE
research, is the even more limited behavioral intervention research. There is a gross
overabundance of descriptive studies compared to intervention research, experimental or quasi-
experimental studies. The review of the behavioral intervention and seminal literature included
blind peer-reviewed English-language randomized controlled (RCTs), quasi-experimental
(QETs) trials examining behavioral outcome interventions measuring TSE performance among
men aged 15-35, cross-sectional surveys, and descriptive/theoretical research. Studies were
excluded if they solely discussed the etiology of, and surgical or physical treatments for,
testicular cancer. Psycholnfo, Ovid, PubMed, Google Scholar, and EBSCOHost were used as
primary search engines for the above literature.

Existing interventions fail to report long-term, sustainable TSE performance among
participating males, even when exposed to promotional messages (e.g. Finney et al., 1995;
Steadman & Quine, 2004; McCullagh et al., 2005). Dachs, Garb, White, & Berman (1989)

mention that a lack of knowledge, post-intervention, may have been the cause of poor TSE
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sustainability. Best et al. (1996) also suggest that knowledge increases may influence TSE
performance but show no definitive evidence for long-term TSE performance among male
participants. Ward et al. (2005) and Trumbo (2004) outline the high-profile testicular cancer
cases of professional bicyclist Lance Armstrong and ex-MTV personality Tom Green as two
incidents that contributed to TSE promotion among at-risk male populations. The authors
indicate that knowledge and awareness increased in the ‘post-Lance Armstrong’ era, but actual
sustained TSE behaviors were not.

Table 1 below presents some of the major behavioral interventions and seminal studies

published in the past 25 years.
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Type of Sample Size
Author Intervention/ Pre/ Post-test Qutcomes Design Type
Study
Steadman & Implementation 159 Intention,
Quine (2004) Intentions: 76 knowledge, TSE RCT
unimodal behavior
McCull., Quasi-
Lewis, & Check ‘em Out: 835 Intention, experimental
Warlow unimodal 356 knowledge
(2005)
Murphy & TPB (videotape): 99 Intention, Quasi-
Brubaker unimodal 99 knowledge experimental
(1990)
Marty & Alternative 157 Vulnerability, Quasi-
McDermott education: 75 knowledge experimental
(1985) unimodal
Walker & Modeling and 161 TSE behavior, Quasi-
Guyton (1989) | guided practice: 77 attitudes, experimental
multimodal knowledge
Dachs, Garb, Physician-
White, & designed 633 TSE behavior Quasi-
Berman (1989) message 293 experimental
multimodal
Lechner, de Cross sectional 274 Intention
Nooijer, and
(2002)
Brubaker & Reminders 232 TRA predictors, Quasi-
Wickersham unimodal Intention experimental
(1990)
McClenahan Cross sectional 195 TPB predictors
yet al (2007)
Morman EPPM-designed Quasi-
(2000) messages 80/80 TSE behavior experimental
Table 1
Seminal Studies in TSE Research

Lechner et al. (2002) report, at post-test only, 42% of participants intended to perform
regular TSE. Brubaker and Wickersham (1990) claim 52% variance explained for intention to
perform TSE, using a multi-tiered hierarchical regression analysis testing multiple constructs of
the TRA and the TPB. However, the authors provide no follow-up and/or compliance

information related to the intervention message and do not actually measure TSE behavior. The
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majority of the interventions claiming success in promoting TSE or raising intention to perform
TSE have 1, 2, or 3-month follow-up of their intervention. In fact, there were only two studies
that performed a post-intervention follow-up longer than three months: Klein, Berry, and Felice
(1990) [2 year follow-up] and Tani (2002) [6 month follow-up]. Klein et al. (1990) report that
67% of men performed TSE once during the two-year follow-up and that 75% performed TSE at
least every few months following the intervention. However, these rates are self-reported and
therefore may be questionable. Tani (2002) found significant differences between experimental
and control groups at 1 and 2-month follow-ups, but failed to find such significant differences at
the 6 month follow-up, due to attrition issues. For those studies showing significance at a 3
month or less follow-up, it is unknown if that success would be sustained post 3 months.

The failure of at-risk men to consistently perform TSE post-intervention may suggest
weaknesses in the study designs and their theoretical foundations. Further, the lack of TSE
performance may indicate either a content communication flaw or a theoretical weakness in
specific communication strategies. Although there is initial success via fear-driven messages in
terms of increasing knowledge and intention to perform TSE (Morman, 2000; Lechner et al.,
2002), peer/mentor teaching [subjective norms] (Marty & McDermott, 1986), or high-profile
promotional campaigns [cues to action] (Finney et al., 1995; Steadman & Quine, 2004;
McCullagh et al., 2005), there are no significant trends in TSE performance sustainability post-
intervention. This lends to the argument that there are significant behavioral factors in TSE
promotional message design that are not being emphasized and/or properly tested for their

influence upon behaviors.
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The lack of behavioral research leaves little evidence to conclude which interventions or
individual variables influence/alter health behaviors. As Wynd (2002) states:
“These low percentages of TSE constitute a clinically significant concern for the
prevention and early management of testicular cancer. Further, investigation is
required to determine why men are not performing this important cancer
screening activity with interventions designed and evaluated to promote increased
frequency of TSE.” (p. 254)
For example, Klein et al.’s (1990) success goes unattributed to any specific variable.
They claim knowledge increased, but the vast majority of existing research claims an
increase in knowledge is not sufficient to increase TSE rates among men. Further,
although Walker and Guyton (1989) report that 78% of participants performed TSE in
one of their experimental groups, they mention no information on further follow-up to
test the sustainability of the behavior.
This trend of testing only one or two (or zero) primary variables within the
complex series of behavior change factors can, and does, prove to be troublesome when
attempting to establish causality. The field needs to refocus its efforts by grounding
interventions within a theoretical framework to help guide the research and/or elaborate
on any significant findings.
Theoretical Design of TSE Intervention Research
Murphy and Brubaker (1990) state that few TSE studies are grounded in theory and that
not having one provides little insight into the mechanics of behavioral change. Interestingly, the

authors highlight Vaz et al.’s (1989) successful research in increasing awareness and knowledge

of testicular cancer, and performance of TSE in young men. Murphy and Brubaker (1990) state:
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“Unfortunately, the Vaz et al. (1989) study was not based on any theoretical

model and, as a consequence, provides little insight into the specific mechanisms

by which the students’ behavior was changed.” (p. 459)

McClanahan et al. (2007) state that there is currently an emphasis on establishing a strong
theoretical foundation for interventions due to its absence in most TSE intervention research.
However, although Murphy and Brubaker (1990) raised awareness of this issue approximately
20 years ago, there have been very few TSE interventions published in the past 20 years, let
alone any with a strong theoretical foundation.

An exhaustive literature search produced only a handful of published interventions
promoting TSE behavior in at-risk male populations (see Table 1). Very few examined the
theoretical connections between increased knowledge, motivation, awareness, attitude, and
control beliefs with intention to perform TSE, or most importantly, actual TSE behaviors. The
Health Belief Model (HBM), Theory of Reasoned Action (TRA), and Theory of Planned
Behavior (TPB) are the primary models used in the few TSE interventions with a theoretical
foundation driving the study.

Hochbaum (1958) and Rosenstock’s (1974) discussions of the Health Belief Model
(HBM) posit that a set of core beliefs, including threat perception and behavioral evaluation,
predict behavior. These constructs are modeled from perception of disease susceptibility/severity
and barriers/benefits, respectively. Cues to action and self-efficacy were later added to the theory
in order to boost the explanatory power of the model. Matterne and Sieverding (2008) studied
cues to action in terms of overall cancer screenings (not specific to TSE). The authors discovered
that cues to action raises awareness and information recall. In terms of TSE, Steadman and

Quine (2004) and McCullagh et al. (2005) studied cues to action and the significant role they
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serve in promoting self-screening among participant males. At post-test, the authors successfully
increased participant awareness of susceptibility to, and severity of, testicular cancer compared
to control groups [Steadman & Quine: 65% vs. 40% (experimental n= 46, control n= 30);
McCullagh et al.: 68.3% vs. 65.9% (experimental n= 207, control n=27)]. However, the low
and/or skewed sample sizes raises concerns about the validity of both study’s results.

Despite possible methodological weaknesses, a symbiotic relationship appears to exist
between knowledge and cues to action, where men may not perform TSE if they were not aware
of the benefits of practicing self-screening or the risks of testicular cancer. Dachs et al. (1989)
focused solely on raising awareness in order to increase behavior, but hinted at how a more in-
depth approach beyond traditional attempts at increasing knowledge and awareness is needed:

“...although there was a significant increase in compliance in the (experimental

group) the majority of students in this group, (64%) still did NOT perform a

monthly TSE. This high rate is more disturbing because 98% of these students

were aware that their age group was at an increased risk for developing testicular

cancer.” (p. 298)

This idea that knowledge is not influential enough by itself to alter TSE performance among men
is supported throughout the existing literature (i.e. Murphy & Brubaker, 1990; Rosella, 1994;
Morman, 2000; Lechner et al., 2002; Morman, 2002; Singleton, 2008).

The Theory of Reasoned Action (TRA) predicts behaviors through the intention of the
participant to perform, which is mediated by attitudes and subjective norms (Ajzen, 2002;
Montano & Kasprzyk, 2002; McClenahan et al., 2007). Brubaker and Wickersham (1990)
outline the theory as follows:

“(Behavioral intention) is a function of the individual’s attitude toward the

behavior and his/her perception of whether significant others would approve

(subjective norms). Attitude toward the behavior reflects salient beliefs about the
outcomes of performing the behavior, weighted by the value of each outcome.
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Subjective norm is determined by beliefs about the wishes of relevant reference

groups or individuals, weighted by the individual’s motivation to comply with

others.” (p.155)

Marty and McDermott (1986), Brubaker and Wickersham (1990), Moore et al. (1998),
and Trumbo (2004) successfully assessed the predictive ability of interventions through the
TRA, or a variation of the model. Walker and Guyton (1989) and Finney et al. (1995) assessed
guided practice via multimedia or modeling methods (subjective norms) and discovered that
there were significant differences between groups who received TSE information from a video
produced professionally from their peer group versus a general pamphlet of information on TSE.
However, the authors solely focused on normative beliefs, which is one portion of the TRA and
other behavioral theories, and fail to mention anything about the ‘intention to perform’ variable.

The interventions using the TRA as a guide for their research highlight the influence of
normative and behavioral beliefs upon ‘intention to perform’ as mediated by attitudes about TSE
and peer influence on conducting TSE. The evidence suggests that attitude is the most significant
predictor of TSE behavior among participants. Therefore, increasing knowledge about TSE and
testicular cancer, or cuing individuals to perform, would not necessarily increase behaviors
among participants if their attitude towards performing TSE was not intense enough to initiate
the behavior at baseline. Although evidence exists of the TRA’s ability to predict certain health
behaviors, including TSE, Trumbo (2004) reported only medium effect sizes, which mirrors past
studies.

The Theory of Planned Behavior (TPB) was created by Ajzen (1991) to include
perceived behavioral control (perceived ease or difficulty of performing a specific behavior) into

the TRA in order to explain more of the variance in terms of situational command by the
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individual. As Ajzen (2002) acknowledges, perceived behavioral control is not entirely original
to the TPB, in that it relates to the HBM’s ‘perceived barriers’ construct. As such, the model
grants a more comprehensive and explanatory role to perceived behavioral control than do other
models.

The TPB proves to be the most explanatory of the health models used to predict TSE
behavior (McClanahan et al., 2007). Brubaker and Wickersham (1990) assessed the concept of
perceived behavioral control and discovered a significant increase in variance explained after
inserting self-efficacy (ease or difficulty of performing a behavior) and control beliefs (extent to
which performance is dependent upon the individual) into a hierarchical regression analysis
predicting TSE behavior. This was essentially a test of the TPB. They state:

“When the two measures reflecting perceived control over behavior (TSE

knowledge and perceived behavioral control) were added to the regression of

intention on attitude and subjective norm, there was a substantial increase in the

proportion of variance accounted for in subjects’ intention to perform the

exam...It appears that the theory of reasoned action is considerably strengthened

by the inclusion of a measure of perceived control over the target behavior.” (p.

161)

Murphy and Brubaker (1990) formally tested the TPB and its ability to predict TSE
performance. The authors suggest that altering outcome expectancies (attitudes), normative
beliefs, and perceived behavioral control are necessary to produce significant TSE behaviors.
Having the attitude/predisposition to change, but also the perceived ability to perform a behavior,
appears to be very important for altering health behaviors.

Although the HBM, TRA, and the TPB dominate the theoretical foundations of existing

interventions regarding TSE promotion, Barling and Lehmann (1999) provide one exception, as

they tested Schwarzer’s (1992) Health Action Process Approach (HAPA). Another is Lechner et
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al.’s (2002) use of the Attitude-Social Influence, Self-Efficacy (ASE) model. Steffen (1990)
tested the Protection Motivation Theory’s ability to predict TSE behavior. Finally, Morman
(2000) tested the Extended Parallel Process Model (EPPM).

Barling and Lehmann’s (1999) assessment of the HAPA provides some insight into TSE
prediction, but overall, the model provides only general information that is already provided in
other more established models, like the HBM, the TRA, or the TPB. For example, they state
knowledge is “necessary to perform TSE effectively” (p. 256) and that self-efficacy is a
significant predictor of performance. However, variables specific to the HAPA were not
consistent with TSE prediction in the study, including social support (due to the privacy of TSE),
and perceived threat. The authors’ findings support key variables established in the TPB, but did
not provide additional explanatory power. Lechner et al.’s (2002) use of the Attitude-Social
Influence, Self-Efficacy (ASE) model appear to mirror the TPB’s attitude-subjective norms-
perceived behavioral control framework. Steffen’s (1990) study on Protection Motivation Theory
models itself after the HBM, but adds perceived behavioral control and attitude into the model,
which would essentially be a hybrid form of the TPB. The author indicates that attitude and
subjective norms are the most predictive variables. Finally, Morman’s (2000) intervention tested
threat and efficacy-driven messages on a cohort of men to determine impact on intention to
perform TSE, which was modeled after Witte’s (1992) Extended Parallel Process Model
(EPPM). Morman’s findings suggest that efficacy and threat are important variables to focus on
when attempting to increase TSE behaviors, thereby contradicting Barling and Lehmann (1999).

This directly relates to the TPB in terms of the role efficacy and perceived vulnerability play in
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both of these models (for the TPB, perceived vulnerability falls under the attitude/behavioral
belief concept).
Predictive Variables in TSE Intervention Research

The interventions deficient of a dominant model did produce significant outcomes in TSE
promotion but lacked specifics on what construct had the most impact on behavior change. For
example, Best et al. (1996) focused on peer-led health education’s influence over TSE
performance but did not test this experimental variable within a formal theoretical framework.
The authors could have tested the method in either the TRA or TPB with peer-led education
serving as the subjective norms variable. The lack of formal testing of their independent variable
within a theoretical framework contributed very little to the advancement of a best-practices
model for TSE behavior change. This is particularly true since peer-led education can be
influenced (knowledge/awareness, attitudes, subjective norms, etc.) by other variables as it
attempts to encourage TSE among men. Researchers need to assess such independent variables
not in a vacuum, but alongside other possible explanatory constructs.

McClanahan et al. (2007) note how few studies compare intervention results among the
HBM, TRA, and TPB, and that a best-practices model for establishing a strong theory-based
approach is essential to advance the field of TSE intervention research. McClanahan et al.’s
research specifically tests the HBM and TPB for predictive power. They determined that the
models significantly predict TSE behavior (as outlined by previous intervention research), but
acknowledge that the HBM lacks concrete construct definitions, thereby producing more
generally defined outcomes. The TPB is more structured and specific as to which constructs

influence behavior change. The authors further acknowledge the potential for self-efficacy and
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control beliefs to contribute to TSE intervention research. These results relate to previous
behavioral interventions testing perceived behavioral controls or a variation of the construct (see
Ajzen, 1991; Holt et al., 2000; Wills, Sandy, & Yeager, 2000; Bandura, 2005; Gerrard, Gibbon,
Stock, Houlihan, & Dykstra, 2006).

The TRA and TPB have consistently demonstrated greater variance explained than the
HBM, as the HBM is a more generalized, less construct-specific approach promoting TSE
among at-risk males. McClenahan et al. (2007) outline Abraham and Sheeran (2005), noting how
the HBM has “conceptual problems” in terms of its “broadly defined constructs” that makes
replication across studies very difficult (p. 273). Further, they indicate that although the effects
from the HBM are statistically significant, they are usually small. Perhaps, Dachs et al.’s (1989)
frustration (as previously indicated) stems from the inconsistencies of the HBM.

The TPB is the most comprehensive model to predict TSE behaviors because of the
powerful addition of the perceived behavioral control variable. In fact there have been recent
attempts to deconstruct perceived behavioral control into ‘past behavior’ and ‘anticipated regret’.
McGilligan et al.(2009) used this ‘Extended Theory of Planned Behavior’ to demonstrate the
predictive power of past behavior and anticipated regret with the variables respectively
contributing 5.9% and 5.7% variance explained in intention scores. A further critique of the
McGilligan et al. study, and the Extended Theory of Planned Behavior in general, would be that
anticipated regret falls under the category of outcome expectancies, which has been labeled in
the literature as ‘attitudes’ (i.e. Murphy & Brubaker, 1990; Barling & Lehmann, 1999).
Anticipation is attempted prescience, making it an expectancy of a given outcome. Therefore, the

present study uses this evidence to take advantage of the predictive power of perceived

30



behavioral control, but shifts the focus so as to clarify the meaning of ‘attitude’, or outcome
expectancy.

As a side note, although McGilligan et al. (2009) claimed success in demonstrating the
Extended Theory of Planned Behavior’s predictive ability in TSE performance, it was noted that
the attitude variable was the most predictive variable in the model. If we were to assume that
‘anticipated regret’ is part of the ‘attitude’ construct, then the outcome expectancy variable
should be that much more predictive, thereby warranting more intense scrutiny.

The ‘Extended Theory of Planned Behavior’ has been tested in realms of health behavior
prediction other than TSE promotion. Jackson, Smith, and Conner (2003) applied the model to
predicting physical activity. Although attitude was not significant in predicting behavior it can be
argued that the sample demographics affected the predictive influence of attitude: the mean age
of the sample was 42.9 +/- 9.4 years and only 36% of sample was male. As stated previously,
masculinity, especially among younger men, is a significant variable to include in any study
aiming to promote health behaviors. The current study suggests that masculinity is intricately
linked with attitude and significantly alters how a man perceives outcomes, expectancies, and
consequences of his actions, especially in TSE research.

The present study shifts the focus of the TPB from the addition of perceived behavioral
control back to attitudinal outcome expectations. Attitude has demonstrated its ability to predict
TSE performance (e.g. Brubaker & Wickersham, 1990) and is therefore an influential construct
contributing substantial explained variance; possibly as much, or more, influential than perceived
behavioral control. This is seen in a variety of behavior research studies. For example,

Welbourne and Booth-Butterfield (2005) discuss behavior change in firefighting and fire safety
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procedures. The authors state that participants scoring higher on TPB variables such as perceived
behavioral control and attitudes were “more motivated to engage in deeper levels of persuasive
processing as a result” (p.152). Wallace et al. (1997) researched the influence of attitudes and
subjective norms on oral care promotion for cancer patients, noting that, “both attitude and
subjective norms were significant predictors of behavioral intention,” but attitude was “the
stronger predictor of this behavior” (p. 39).

Regarding TSE, Tani (2002) stated that those individuals who perform TSE regularly are
more likely to believe that self-screening will help prevent testicular cancer. Brubaker and
Wickersham (1990) suggest that attitude was the most predictive variable when it came to TSE
behaviors. In other words, those individuals who perceived that they had the ability to control
outcomes were more likely to perform TSE.

Barling and Lehmann (1999) and Rosella (1994) outline approaches to TSE interventions
and the lack of certain variables in the prediction models. Rosella’s study is of particular
importance as it serves as the only existing quasi-systematic review of behavioral interventions
promoting TSE. From Rosella:

“The literature to date has focused on the psychosocial factors associated with the

practice of TSE and increasing knowledge of testicular cancer. Although an

important beginning step, knowledge of testicular cancer alone as a preventative

health behavior is not sufficient if young men either do not know how to do the
examination on their own testicles or do not believe it is important to them.” (p.

666)
The most important part of that quote is: (participants) do not believe it is important to them.
Attitudes (outcome expectancies) about a specific health behavior among participants are crucial
to predicting health behavior, in the case of this research study, TSE. This has been repeatedly

demonstrated in the literature. For example, Rosella (1994) outlines Blausell’s (1986) findings:
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“A cue (cues to action) may be described as either internal (e.g. testicular mass) or
external (e.g. testicular cancer health education curricula, environmental support,
reminders), but the cue was only effective when individuals believed that they

were vulnerable to an illness severe enough to warrant taking effective action.” (p.

669).

Blesch (1986) notes that men who practice TSE reported a higher perceived sense of
susceptibility to testicular cancer (attitude/outcome expectancies) and fewer perceived barriers
(increased perceived behavioral control). Barling and Lehmann (1999) indicate that outcome
expectancies not only significantly predicted intention to perform TSE, but also self-efficacy
expectancies, thus indicating that attitude is a core variable in predicting TSE behaviors.
Blesch’s research seems to mimic Witte’s (1992) Extended Parallel Process Model in outlining
the role of efficacy and threat in health behavior promotion. As noted earlier, Morman (2000)
successfully utilized this theoretical approach to promote TSE behaviors.

In summary, participant attitudes toward specific outcomes are a significant predictor of
TSE performance. If a man believes he is vulnerable to testicular cancer, and he believes he
possesses the means to limit his risk, he would be more apt to perform TSE. This notion is very
important when Singleton’s (2008) research on the ‘invincible male’ and masculinity is factored
into behavior promotion: men tend to ignore their vulnerabilities and assume
immunity/protection when many times it is not or it is lacking. However, this research is arguing
for different types of men and that Singleton’s research may not apply to all men, thus why a

tailored-message approach to said types of men may help with the efforts of TSE promotion.

‘Control’ In The Literature:
From Control Over Behaviors To Control Over Outcomes

There are differences in how control has been defined in health behavior models. Skinner

(1996) provides a comprehensive review of how ‘control” has been used in past research. She
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notes that control is a “robust predictor of physical and mental well being” and that “individual
differences in perceived control are related to a variety of possible outcomes,” including health.
(p. 549) However, the difficult task is distinguishing among the many variant definitions of
control and where exactly a given body of research fits into the discipline to develop its own
niche.

Skinner provides a guideline to help organize existing research on control variables by
synthesizing approximately 110 different concepts related to the ‘control’ construct. She notes
that control can be objective or subjective depending on many factors, including stress level,
previous experience, inherited traits, or environmental situation. Further, she states that one can
distinguish between agents of control (individuals or groups who exert control), means of
control (pathways through which control is exerted), and ends of control (desired or undesired
outcomes over which control is exerted), in order to classify and/or organize existing research.

According to Skinner’s classification: a means-ends relation of the control construct in
one’s research refers to the “connection between particular classes of potential causes and
desired and undesired outcomes” [i.e. locus of control], an agent-means relation refers to “the
extent to which a potential means is available to a particular agent” [self-efficacy], and an agent-
ends relation refers to “the extent to which an agent can intentionally produce desired outcomes
and prevent undesired ones” [outcome manipulation] (p. 554). As Skinner suggests, the use of
the ‘control’ construct in studies is far-reaching.

The HBM and TPB emphasize control as ‘control over the behavior’ (Ajzen, 2002),
which relates prominently to Bandura’s (1977) self-efficacy and Skinner’s (1996) ‘agent-means’

distinctions. These models focus on the interaction of beliefs and intentions relative to
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conducting specific health behaviors, more than achieving their outcomes. Ajzen (2002)
contends that individuals manufacture a perceived behavioral control over a given context due to
their situation in the environment, or the given health behavior or health risk event.

However, the present study shifts the focus from control over behaviors to control over
outcomes (attitudes) about how a behavior will lead to an expectancy about event sequences.
Therefore, this research focuses more on Skinner’s (1996) means-ends control concept. As a side
note, in terms of interventions promoting TSE performance, how the control variable is defined
and used is limited, if even existent. To this author’s knowledge, there are no existing research
studies solely focusing on control to determine its role in TSE performance.

Two constructs, explanatory style and locus of control, are especially influential in
determining individual attitudes on a specific issue, health related or not. Explanatory style and
locus of control link to variables such as optimism/pessimism, activity/passivity, self-regulation,
and perceptions of manipulation. Peterson and Seligman (1987) define explanatory style as an
“individual difference that influences people’s responses to bad events” (p. 236). In other words,
it is a term used to explain how individuals explicate events or issues they experience and/or
manage. This term stems from the tenets of learned helplessness and aims to explain
psychological factors influencing/determining an individual’s health and wellbeing. In essence,
explanatory style reflects how an individual explains to him/herself the manifestation of positive
or negative health events. Further, explanatory style evolves from past events, not current or

anticipated future ones.

Locus of control and its influence upon health behavior has captured the attention of

researchers for years (e.g. Rotter, 1966; DuCette, 1974; Adler et al., 1998; Barroso et al., 2000;
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Booth-Butterfield, Anderson, & Booth-Butterfield, 2000; Judge et al., 2002; Holt, Clark,
Kreuter, & Rubio, 2003; Leventhal, Brisette, & Leventhal, 2003; Williams-Piehota, Schneider,
Pizarro, Mowad, & Salovey, 2004; and Gerrard et al., 2004). Judge and Bono (2001) claim that
locus of control is a significant predictor of both job performance and satisfaction. Holt et al.
(2000) state that locus of control affiliation is of particular interest due to its strong correlation
with health behaviors. They point to studies such as Campbell et al. (1997) on fruit and vegetable
consumption, Bull, Kreuter, and Sharff (1999) on smoking cessation, and Kreuter (1997) on
reading nutritional labels. Although these examples are arguably control over behaviors,
individuals initially would have to make a judgment about their control over the outcome (i.e.
Can this behavior achieve a healthier lifestyle for me?) in order to conduct the behavior.

The differences between locus of control and explanatory style encompass both temporal
issues and analytical scope (Buchanan & Seligman, 1995). Locus of control’s primary focus is
explaining current and/or future events, either positive or negative, which directly contrasts with
explanatory style. In other words, explanatory style demands separate analyses for good and bad
events, while locus of control explains an action or reaction to a stimulus as stemming from one
core predisposed trait. The present study posits that an individual’s attitude (outcome
expectancy) for a particular event derives from an inherent sense of control, or lack thereof, to
manipulate said event. Locus of control embraces this definition while explanatory style more or
less attempts to explain why incidents happen, not the individual’s perceived control over the
incident.

Although there have been some issues with the use of locus of control in studies relative

to unreliability (i.e. Katz et al., 1995), the development of the health locus of control scale has
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helped to refine the construct to increase its predicative potential. Not only is health locus of
control tailored to fit the confines of the present research as a public health study, but again, the
primary variable of interest, attitude (control over outcomes), is very nicely represented by health
locus of control.
Tailoring To Individual Locus of Control Orientation

Past research has primarily focused on internally dominated vs. externally dominated
locus of control affiliation in terms of how an individual receives and engages health information
via mediated messages. Booth-Butterfield et al. (2000) note how internally dominated
individuals are more likely to not smoke and to have the self-control to monitor their health
behavior and decision-making processes. In comparison, externally dominated individuals are
more likely to believe that health control and self-maintenance are not within their realm of
influence. These individuals feel that fate or chance play more of a role in their well being than
personal agency. In other words, externals believe they have limited control over outcomes.
Further, the authors support Booth-Kewley and Vickers’ (1994) contention that intervention
programs and decision aids have a greater effect on the individual if they are tailored specifically
for both internally dominated and externally dominated persons. Williams-Piehota et al. (2004)
suggest that individuals receiving information consistent with their health locus of control
affiliation were more likely to perform health behaviors than those individuals receiving
information inconsistent with their sense of control.

Some research exists demonstrating the ineffectiveness of locus of control to predict
health behaviors (Katz et al., 1995). However, there are some issues to this particular piece that

may be misleading. For example, Katz et al. claim internal locus of control has no relationship to
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cancer knowledge and self examination yet they also claim that fear of testicular cancer and self
confidence were predictive. As both self-confidence and fear are indicators of an assessment of
outcomes, theoretically, this research seems inconsistent if they suggest fear is predictive but not
locus of control. Although this study demonstrates statistical significance, the practical
significance should be reassessed.

The research on internal and external control as conditions for tailoring patient health
information primarily presents the information as a bi-factored process, internal or external,
which is perhaps the reason for previous research demonstrating its insignificance. However,
Holt et al. (2003) suggest that internal and external locus of control can extend into different
dimensions of control. Further, Judge et al. (2002) outline how locus of control, behavioral
beliefs, and self-esteem tend to be researched in isolation and to merge these areas of research
would be beneficial to the discipline.

The use of a “‘means-end’ (Skinner, 1996) conceptualization of control in the present
study is one perspective from which men’s perceptions of testicular cancer and prevention were
measured. However, to relate to previous research and expand the use of locus of control (a
variant of the means-end relation), this study also used an ‘agent-ends’ conception of control,
because it incorporates the individual’s perception of outcome manipulation. This combination
of control constructs compliments the theoretical foundations of the present research, specifically
attitudes related to outcome manipulation.

[Mlusory Control Constructs
In terms of individual perceptions of ability to manipulate outcomes [what Skinner

(1996) labels an ‘agent-ends’ conceptualization of control], Fenton-O'Creevey et al. (2003)
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outline the impact of illusory control constructs on stock trader performance in the marketplace.
The authors note that the demanding and fiercely competitive stock market environment assists
in creating illusions of control (realistic and unrealistic control constructs) among stock traders in
terms of risk perception and perceived situational command. Unrealistic control constructs
(perceptions of control that are present where control is objectively impossible) are maladaptive
to responsible decision-making, while realistic control constructs (perceptions of control where
control is possible) provide for conscientious decision-making processes. Such beliefs stem from
workplace environments, but are formulated from a combination of control over the environment
to achieve specific outcomes and how one psychologically adapts to the setting.

The idea of illusory control beliefs is not necessarily exclusive to workplace
environments or beliefs about one’s professional career. This area of research suggests that any
repeatedly demanding or stressful life setting/situation may have effects on individuals similar to
those the marketplace has on stock traders in terms of control and self-maintenance abilities. An
important issue to note is that although highly stressful situations or environments help define
behavior, the present research assumed that control constructs are primarily predisposed in an
individual.

There are other uses of the term ‘illusory’ or ‘illusion of control’ in the literature. It is
essential to distinguish between the way this research defined and operationalized the construct
and how others have used it in the past. Taylor and Brown (1988) discuss their use of the
construct in terms of using illusions as coping mechanisms, not relating specifically to a sense of
perceived influence on outcome manipulation. However, the authors acknowledge a possible

weakness to their assumption that illusory perceptions are a positive way to cope with negative
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events. Although they conclude that illusory perceptions create a more positive explanatory
approach to negative events, they note that this approach may not always be adaptive and
possibly may be detrimental. For example, they state that, “a falsely positive sense of
accomplishment may lead people to pursue careers and interests for which they are ill-suited” (p.
204).

Thompson and Schlehofer (2008) discuss personal control, or one’s judgment that he/she
has the ability and/or resources to act and influence the achievement of positive outcomes and
avoid negative ones, and the influence it has over an individual’s behavior. They define illusory
control as “overestimating one’s personal control by judging that one has control in a purely
chance situation or overestimating the effectiveness of one’s strategies to get a desired outcome
or avoid a misfortune”. Further, they suggest that everyone shows illusory control at some points
in his/her life; however those individuals high in control motivation are especially vulnerable to
an illusory disposition. They outline Thompson, Armstrong, and Thomas’ (1998) research that
studied illusory control and perceived ability to prevent HIV infection. The study demonstrated
that those with stronger illusory control beliefs had higher perceived control over avoiding HIV
infection.

Wegner, Sparrow, and Winerman (2004) discuss vicarious agency and its role in
producing a mental sense of control when control is physically impossible. In their study,
participants watched themselves in a mirror while another individual behind them (a researcher,
hidden from view) would extend their arms and hands to mimic the arms and hands of the people
watching themselves in the mirror. When the arms and hands moved after another researcher

gave a command, the participant felt a sense of control over the movements of the arms and
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hands even though it was a physical impossibility. Further, when pain was inflicted upon the
arms and hands, the participant would obtain a sense of that uneasiness and pain. Although this
sense of control is indeed illusory, this type of control is arguably a perceived sense of self-
efficacy or perhaps empathy more than a perceived sense of manipulating outcomes.

Taylor and Brown’s (1988) discussion of their limitations notes the way in which this
particular research highlights illusory perceptions of control: that this suspended reality is more
of a negative result where false perceptions of outcome control are created. Taylor and Brown’s
discussions stem from Weinstein’s (1982) research, which state how false optimism leads people
to ignore proper health behaviors. In other words, as Taylor and Brown (1988) state, “unrealistic
optimism may lead people to ignore legitimate risks in their environments and to fail to take
measures to offset those risks” (p. 204).

Radcliffe and Klein (2002) report on dispositional and unrealistic optimism in terms of
personal risk assessment. The authors note that individuals with a heightened sense of
dispositional optimism (a global positive view of outcomes) were generally more likely to
perform responsible health behaviors and saw their risk as being generally lower than other
people, but they were highly self-aware of their risk status. This would be considered a realistic
sense of control over their health. They also discuss individuals with a sense of unrealistic
optimism and how they perceived their risk of an adverse health event. Radcliffe and Klein
suggest that these individuals are at greater risk but perceive that risk, although higher than their
peers, to be lower, thus decreasing their likelihood of adopting responsible health behaviors, i.e.
prevention. Finally, the authors found no correlation between dispositional optimism and

unrealistic optimism, thereby demonstrating the construct’s mutual exclusivity. In other words,
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there is a stratification/hierarchy related to the level of realism in perceived risk. This statement
directly relates to Houghton, Simon, Aquino, and Golberg’s (2002) contention that higher
illusions of control are indicative of higher risk-taking and lower risk perception.
Fenton-O’Creevy et al. (2003) explain that those individuals who have stronger illusions
of control tend to have a greater sense of coping skill and self-determination to control the
environment, and therefore, outcomes. Generally, those with a more realistic, balanced attitude
towards a specific event, behavior, or object have lower stress and anxiety and have a more well-
rounded sense of self-esteem and ability to make responsible health behavior decisions.
Therefore, the present study used Fenton-O’Creevy et al.’s (2003) research to redefine locus of
control affiliation by integrating illusory constructs with locus of control to develop an ‘outcome

control’ typology, labeled Control-Identity. This approach to typing men according to their

control-identity is new to the field and has never been used before in other health studies.

The term ‘control-identity’ stems from the use of locus of control and illusory control
constructs as the core defining variables for the typology, but also from the Common Sense
Model of Self-Regulation. Leventhal et al.’s (2003) notion of ‘identity’ suggests that every
individual has a core personal representation of a given topic or event. Such a representation is a
combination of perceptions, experiences, and knowledge of said topic or event. The use of the
term ‘identity’ is a just fit for describing the individual perception of control over health events
as described in this study’s theoretical foundation of individual perceived control of health

outcomes.
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Conclusion

In the financial markets, the sense of one’s control over a situation (realistic or
unrealistic) can have an impact on decision-making. An illusory sense of control can dull the
responsible, rational, executive capabilities of an individual. This is generalizable to many other
professions or personal life situations. For example, many individuals perceive themselves to be
in control of their health outcomes. However, it is theorized in the present research that an
individual’s attitude (perception of outcome control) can be illusory or unrealistic via some
unforeseen circumstance or latent personality trait. Perhaps research needs to tailor messages to
each type of man based on his perceptions and dispositions on control.

Individuals with highly unrealistic control beliefs tend to possess maladaptive illusions of
health outcome manipulation. In other words, at a certain point, having an overly positive sense
of control can become detrimental to health and wellbeing, thereby earning the term, unrealistic,
or illusory. On the opposite end, if a person feels he has little or no control over health outcomes,
this can also be construed as unrealistic, or illusory. Thus, for this study, unrealistic control is
conceptualized as having two extreme conditions— overly positive and overly negative.

The above discussion fuses illusory control constructs with locus of control to provide a
foundation upon which to define a comprehensive typology of control-identities, which

arguably form the TPB’s attitude construct (see Figure 4).
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Figure 4:
TPB with Control Identity Variable

Locus of control, self-efficacy (perceived behavioral control/helplessness), and risk
perception (i.e. illusory control constructs) have, in the past, been modeled in terms of
influencing health behavior choices independently. However, never have these control beliefs (to
the knowledge of the author) been joined and presented as an approach for tailoring a TSE (nor
any health behavior) intervention study. This union of control beliefs from the literature allows
the definition of four distinct groups of control identities (see Figure 2).

It is posited that the resulting typology groupings differ in their ability to recognize and
assess perceptions of health risk and health maintenance. Each type, therefore, assumes and
reflects a particular control-identity. These control-identities will model and compare, using
perceptual mapping software, how each group perceives the nature of, and the advantages and
disadvantages of testicular self-examination. The models will attempt to deconstruct attitude and

demonstrate possible personality variables influencing the production of the control-identity
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construct. These variables (locus of control and illusory control constructs) couple with
circumstantial/environmental events to produce the individual’s attitude (outcome expectancies)
towards a behavior, in this case, TSE. From these models, tailored intervention strategies can be
recommended for each control identity type.

Decision aids grounded in the best available epidemiological evidence will support
optimal decision making only if the decision aids frame evidence in ways that are also consistent
with and tailored to the risk-benefit conceptual frames of the target population. Vernon’s (1999)
review of risk perception and risk communication for cancer screening behaviors notes that the
field needs to “refine risk communication messages targeted at defined subgroups in the
population and to improve our ability to effectively use mass communication channels to reach a
broader audience” (p. 117). The challenge is to find effective and efficient methods to frame
messages using these elements to promote TSE behaviors among men. This study suggests that
defining a control-identity typology will offer such a method. This approach will allow future
research to design TSE promotional messages around each type’s perceptual model of testicular
cancer risks and TSE benefits via vector message design techniques. The overall goal will be to

persuade more men to practice TSE more frequently.
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CHAPTER 3
METHODOLOGY
Research Design

This study used a cross-sectional survey design to develop a control-identity typology
among a sample of Temple University males. The control-identity construct assessed perceived
vulnerability to testicular cancer, perceived control over health outcomes (locus of control
affiliation), and perceived advantages and/or disadvantages of health promotion techniques
(testicular self-examination) among sampled males. A cluster analysis grouped like males
together into four specific control-identity types based on five distinct variables extracted from
the Control Identity Survey (Internal Control, External Control, Value of Health Promotion,
Vulnerability, and Manipulation). Perceptual mapping software was then used to model the
perceptions of each control-identity type.

Phase 1: Survey Design

This research employed a cross-sectional survey methodology that included one primary
survey section (Control Identity Survey) and one secondary section (Multidimensional Health
Locus of Control Survey). Sample characteristics are detailed below.

Phase 2: Typology Design

The overall goal of this research was to develop a control-identity typology of surveyed
men their /ocus of control affiliation and illusory control constructs. To achieve this goal, it was
deemed important to build on the decades of marketing research that have proven the value of
market segmentation. In this case, acknowledging the fact that not all men have equivalent health

beliefs, knowledge, and motivations.
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Phase 3: Typology Modeling

Perceptual mapping software modeled each control-identity type’s perceived
vulnerability to testicular cancer, perceived control over health outcomes, and perceived
advantages and/or disadvantages of health promotion techniques (testicular self-examination).
These models permit comparisons across types on key independent variables: perceived
vulnerability, perceived value of disease prevention, and perceived health control beliefs.

Sample
Inclusion Criteria
Time and resources limited obtaining a true probability sample of the target population.
The lack of statistical probability in the sample selection process forces certain assumptions in
data inference. A convenience sample of 300 Temple University male students aged 18-35 was
drawn during the spring 2009 semester. This sample size, given a random selection process,
would produce an error rate of approximately + 5.6%.

An online survey collection site (Survey Monkey) was used to gather the majority of the
data. Participants were recruited to visit the survey website via email listserv announcements,
flyers, and personal contact. The remainder was collected from on-site classroom surveys.
Senior, junior, sophomore, freshman, adult learners, and non-matriculated male students
participated, thereby allowing the study to draw from a diverse set of students representative of
the larger population of Temple University males. Participants who voluntarily submitted their
name via email to the prime investigator (independent of the anonymous data collection

procedures) were placed into a raffle to win a $50 gift card.
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Participant identity was not linked with survey responses, as no identifier prompts were
included in the questionnaire. Each participant was given a numeric code identifier to preserve
confidentiality. Participants choosing to submit their names for entry into the raffle were asked to
voluntarily submit their names and contact information via email to the prime investigator,
independently of submitting their survey responses. There was no way of linking a particular
participant’s survey responses or numeric code identifier with the information they submitted to
be entered in the raffle.

Exclusion Criteria

Race, socioeconomic status, and other personal characteristics did not factor into the
sampling of the male students as the study sought male perceptions of testicular cancer and TSE,
regardless of demographic and socioeconomic factors. However, males previously diagnosed
with testicular cancer were screened from the survey due to possible knowledge, awareness, or
attitudinal differences that could serve as possible sources of response bias. Also, men younger
than 18 and older than 35 years of age were screened from the study. The literature dictates that
men age 18 to 35 are determined to be most at-risk for developing testicular cancer; therefore the
most appropriate sample would be from this particular age range. There was a prompt at the
beginning of the survey asking if respondents were ever diagnosed with testicular cancer. If yes,
they were thanked for their willingness to participate and asked to terminate any further
participation.

Instrumentation
Primary data on perceptions of testicular cancer and TSE were collected via an original

41-item Control Identity Survey. The concept of control-identity stems from the combination of
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participant locus of control and illusory control constructs (see Figure 1). A secondary
Multidimensional Health Locus of Control Survey (Wallston & Wallston, 1981) assessed
participant health locus of control orientation and verified that both surveys measured locus of
control similarly. The secondary survey was adopted from Rotter’s (1966) locus of control
instrument. Since questions have been raised about locus of control’s ability to predict health
behaviors, Wallston and Wallston (1981) developed the Multidimensional Health Locus of
Control Survey to measure locus of control in three dimensions: internal, chance, and powerful
others. These scales were designed to be independent of one another; therefore a combined
multidimensional health locus of control index would not exist. This study opted to use the
Wallston and Wallston (1981) survey. Wallston (2005) states that the scales generally have
Cronbach alpha scores somewhere in the .60 to .75 range, depending on the type of study is
being conducted.

Theoretically, Wallston and Wallston suggest that an individual’s internal, chance, and
powerful others locus of control dispositions should be taken into consideration independently
when assessing respondent behaviors, as there are different, and sometimes contrasting, areas of
locus of control. The measurement of locus of control on three subscales allows the data to be
more specific when assessing overall locus of control. Researchers should refrain from
combining each subscale and creating a mean locus of control score from the data. However, the
Multidimensional Health Locus of Control Survey was used only for validation of the Control
Identity Survey measurements. A factor analysis and cluster analysis fleshed out different groups
of men according to the locus of control and illusory control dimensions, not a manual system

dictated by participant scores.
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To optimize assessment variation for clustering purposes, the Control Identity Survey
questions were measured on an eleven-point scale (0-10), with lower scores indicating
decreasing importance/relevance to the participant and higher scores indicating increasing
importance/relevance. The Multidimensional Health Locus of Control Scale was originally
measured on a 1 to 6 scale. However, to achieve consistency in measurement scale-bases, the 1
to 6 scale was converted to a 0 to 10 scale. The use of an 11-point scale potentially increases
variability of responses, permitting finer distinctions to be made in the clustering/typology
process.

The surveys were organized into specific sections. The Control Identity Survey was
grouped into five sections: overall awareness, perceived health control beliefs, vulnerability,
value of health prevention, and intention to perform TSE. The Multidimensional Health Locus of
Control Scale was originally an assortment of three sections. For organization purposes, this
study grouped the three sections separately. The Multidimensional Health Locus of Control
Survey was used as a construct validation tool, not a device to draw inferences or predict
behaviors.

Independent Variables

The Control Identity Survey elicited: (a) illusory control constructs related to the
individual’s perceptions of his ability to perform health maintenance and disease prevention
activities (TSE); (b) the individual’s locus of control affiliation and its relationship to health
outcomes; (c) participant awareness of testicular cancer and TSE; and (d) perceived value of

disease prevention.
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Outcome Variables

The primary outcome of this study was the development of the control-identity typology.
The illusory control (realistic/unrealistic) and locus of control (internal/external) dimensions, in
conjunction with perceived value of disease prevention, perceived vulnerability to death and
disease, and overall perceived control/self-efficacy related to illness and wellness, combine to
form an individual’s control-identity. Perceptual mapping software was used to model the
perceptions of testicular cancer and TSE for each control-identity type (subgroup).

Intention served as the secondary outcome variable. This variable was then used to
determine the differences in willingness to perform TSE across control-identity groups. In future
studies, this variable would serve as the ‘target’ variable to design messages around.

Data Collection

An online survey collection site (Survey Monkey) was used to gather data together with
on-site classroom visits and campus recruitment activities. On-site classroom visits involved
obtaining permission from faculty to survey the classroom, then visiting the classroom at a
designated time to administer the survey. In the classroom an announcement was made about the
study and volunteer males were solicited to complete the survey questionnaire. The men
interested in taking the survey were given a summary sheet that listed the goals of the study and
contact information for the research team and for the institutional review board. The surveys
were then distributed for self-completion. Campus recruitment activities included hosting a table
in the student activity center to offer baked goods to men who took the survey.

The primary method for collecting surveys was the online survey collection site where

men visited to complete the questionnaire. Participants were recruited via email listserv
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announcements to every department on campus. There were two messages sent to departmental
listservs during the course of the data collection period. Further, flyers were posted around main
campus that provided information about the study and the website where men could go to
complete the survey.
Defining the ‘Control-Identity’ Typology

As an initial starting point, four a priori control identities were defined based on the
dimensions of illusory control (realistic/unrealistic) and locus of control (internal/external). The
concepts of: 1) value of illness prevention to the individual; 2) perceived vulnerability to death
and disease; and 3) overall perceived control/self-efficacy related to illness and wellness were
assessed for their potential to characterize the control types. These concepts were chosen for
their roles in forming: 1) the perceived value of testicular cancer self-examination; 2) outcome
expectancies; and 3) health/control beliefs. A series of factor and cluster analyses were used to
develop the Control Identity typology (see clustering process below).

Other Variables
The Control Identity Survey also measured participant intention to perform TSE and
awareness of testicular cancer and TSE. A series of questions designed to measure participant
intentions to perform TSE were used to assess relationships to the Theory of Planned Behavior
as well as the level of knowledge each participant had about the disease and preventative
techniques.
Reliability and Validity
Cronbach’s alpha was computed to assess the reliability of the Control Identity Survey’s

measurement of locus of control with that of the Multidimensional Health Locus of Control
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Survey’s measurement of the variable. Overall reliability coefficients of .85 were obtained for
each and were considered acceptable. This comparison of internal consistency between both
surveys was used as the primary reliability test.

Questions 2.1 through 2.7 on the Control Identity Survey mirrored questions 1 thru 6 on
the Multimensional Health Locus of Control Survey. These variables were labeled I-Control
(related to the ‘Internal’ section of the Multidimensional Health Locus of Control Survey).
Questions 2.8 through 2.11 on the Control Identity Survey matched questions 13 thru 18 on the
Multidimensional Health Locus of Control Survey. These variables were labeled Others Control
(related to the ‘Powerful Others’ section of the Multidimensional Health Locus of Control

Survey). The I-Control and Others Control variables provided data to check the reliability

between both surveys. There was no calculation of the Chance variable for the Control Identity
Survey as there were no specific questions soliciting information on chance. The expectation was
that a comparison of I-Control and Others Control would be sufficient to effectively flesh-out
participant locus of control.

I-Control and Others Control variables from both the Control Identity Survey and the
Multidimensionality Health Locus of Control Survey were created from the following

calculations:
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I-Control from Control Identity Survey:
Sum of Control Identity Questions 2.1 to 2.7/7 - mean I-Control

I-Control from Multidimensional Health Locus of Control Survey
(MHLOC):
Sum of MHLOC 1 to 6/6 - mean I-Control

Others Control from Control Identity Survey:
Sum of Control Identity Questions 2.8 to 2.11 - mean Others Control

Others Control from Multidimensional Health Locus of Control Survey
(MHLOC):
Sum of MHLOC 13 to 18 > mean Others Control

Chance from Multidimensional Health Locus of Control Survey (MHLOC):
Sum of MHLOC 7 to 12/6 - mean Chance

Figure 5
Calculation of Key Control Variables

Content validation of independent variables was completed using a panel of experts.
Faculty from the Temple University’s Department of Public Health and the Department of
Educational Psychology, as well as key field scholars (namely Dr. Kim Witte from Johns
Hopkins University and Dr. Caroline McGilligan from the University of Ulster, Ireland)
consulted on the development of the control-identity typology. Dr. Witte and Dr. McGilligan
verified that ‘control identities’ have not, to their knowledge, been developed in prior research
and that this is indeed an exploratory study that could make a positive contribution to the
established literature.

A further content validity check was made to assess the extent to which the statistical
clusters theoretically matched the a priori definitions evident in the literature. Numeric values for
each statistical cluster were translated into a high or low value of control. The range of scores

was reviewed to determine if variation in control beliefs existed across clusters. The overall
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lowest scores of the I-Control variable and the highest scores of the Others Control variable were
matched with the Unrealistic External a priori theoretical definition and the next lowest I-Control
scores and next highest Others Control variable were matched with the Realistic Externals. The
highest overall scores of the [-Control variable and lowest scores of the Others Control variable
were matched with the Unrealistic Internals and the next highest I-Control scores and next lowest
scores on the Others Control variable were matched with the Realistic Internals. Scores from the
cluster analysis generally mirrored the a priori operational definitions of the control-identity
typology.

Analysis Plan

The study employed a principal components factor analysis of the survey’s key control
variables (realistic vs. unrealistic illusory control constructs and internal v. external locus of
control) to define the underlying structure of the data. The resulting factors were then used to
create indices for use in the cluster analysis process. Factor loading scores of 0.50 or higher
served as the cut off for inclusion in a given factor. Only factors having eigenvalues of 1.0 or
higher were deemed useful for further analyses.

A nonhierarchical (K-means) cluster analysis (SPSS) was performed to identify types of
individuals relative to the clustering variables. This particular method of clustering was used due
to the relatively large sample size of the study. The procedures aimed to achieve high internal
(within-cluster) homogeneity and high external (between-cluster) heterogeneity.

The use of factor analysis as a precursor to the cluster analysis was essential, as it
extracted core dimensions from the data, which were then used as variables in the clustering

process to group the types of respondents into definable segments. Initially, the SPSS clustering
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routine was set to extract four clusters, but a three cluster solution and a five cluster solution
were also run for comparison purposes; the goal being to determine which solution appeared
most statistically stable relative to the size of the cluster groups and interpretability relative to the
theoretical foundations of the study. Based on these comparisons, the four-cluster solution was
determined to be the most appropriate for continued analysis and profiling.

Where appropriate, t-test and/or analysis-of-variance tests were used to examine mean
differences in survey responses to key dependent variables (value of TSE, vulnerability to
testicular cancer, and control) among the control-identity groups. When ANOV As were
performed, a Tukey post-hoc test was used to determine which means and/or groups were
significantly different. A regression analysis was performed to determine predictors of the
Intention variable.

Modeling Perceptions

This study used perceptual mapping software to model and compare how each control-
identity perceived the nature of, and the advantages and disadvantages of, TSE. Perceptual
mapping techniques have a solid history as mathematical modeling tools to identify optimum
message strategies (based on principles of increasing the attraction to, or repulsion from,
particular concepts or attributes in a map). Borg & Groenen (1997) provide details of the
technique in their text Modern Multidimensional Scaling. Cox and Cox (2000) also offer a
review of the tool in their text Multidimensional Scaling. Gardenfors (2000), in Conceptual
Spaces: The Geometry of Thought combines cognitive psychology and perceptual mapping, to
look more specifically at the role of perceptual maps in thinking and reasoning. Borg and

Groenen also outline how perceptual mapping is the term used in psychology, marketing,
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communication, sociology, and political science to model fundamental social-psychological
processes. Woelful (1995) reviews these techniques and how they have evolved since the 1970s
and are in continued used in a variety of commercial and educational contexts.

In this study, perceptual mapping software was used to provide a three-dimensional
model of how each control-identity type perceives the attributes, risks, and benefits of TSE. The
maps permitted direct comparisons of similarities and differences in how the groups perceived
the core concepts. The purpose of the modeling was to visually display participant perceptions of
testicular cancer and TSE, and to assess similarities and differences in those perceptions. The
maps have the potential to be used in future TSE intervention health campaigns (i.e. promoting
TSE among male participants via a tailored message design strategy based on their control-

identity type).
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CHAPTER 4
RESULTS
Demographics
Participant ages ranged from 18 to 35 (see Figure 6). The mean age was 22.74 with the
age distribution being skewed to the right (positive skewness). This distribution fell within the

study’s at-risk age range limit (18 to 35).
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Figure 6
Age Distribution

The racial makeup of the study generally parallels Temple University’s demographic

composition (see Table 2).
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TEMPLE Race Total Percentage | TSE STUDY Race Total | Percent
UNIVERSITY age
White Non- 19677 58.1% White Non- 212 | 70.1%
Hispanic Hispanic
Black Non- 5315 15.7% Black Non- 43 14.3%
Hispanic Hispanic
Hispanic 1145 3.4% Hispanic 13 4.3%
Asian/Pacifi 3223 9.5% Asian/Pacific 19 6.3%
¢ Islander Islander
American 98 0.3% American
Indian Indian
Unknown 3003 8.9% Unknown/ 13 4.3%
Mixed/Other
Non- 1404 4.1% Non-resident
resident alien
alien
TOTAL 33,865 ~100% TOTAL 300 | ~100%
Table 2

Demographics Comparison

Validity and Reliability

A content validity check was instituted using a panel of experts. Faculty from the Temple

control-identity typology.

University’s Department of Public Health and the Department of Educational Psychology, as
well as key field scholars (namely Dr. Kim Witte from Johns Hopkins University and Dr.

Caroline McGilligan from the University of Ulster, Ireland) consulted on the development of the

Reliability was checked via Cronbach’s alpha internal consistency calculation. This
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locus of control from the Control Identity Survey and with Wallston and Wallston’s (1981)




Multidimensional Health Locus of Control Survey, a refinement of Rotter’s (1966) original locus
of control instrument. Two variables were computed, labeled IControl and Others Control, from
both the Control Identity Survey and the Multidimensional Health Locus of Control Survey

Cronbach’s alpha was calculated on items 2.1 to 2.7 of the Control Identity Survey and
items 1 to 6 on the Multidimensional Locus of Control Survey (see Figure 7). For the Control
Identity Survey’s measurement of [-Control, Cronbach’s alpha was calculated to be 0.817. For
the Multidimensional Locus of Control Survey, Cronbach’s alpha was calculated to be 0.861.

These values suggest a high consistency across surveys on measuring internal locus of control.

Items 1 to 6, Multidimensional Health Locus of Control Survey

1) If T get sick, it is my own behavior that determines how soon I get well
again.

2) I am in control of my health.

3) When I get sick, I am to blame.

4) The main thing which affects my health is what I myself do.

5) If I take care of myself, I can avoid illness.

6) If I take the right actions, I can stay healthy.

Items 2.1 to 2.7, Control Identity Survey

2.1) I am in control of my health.

2.2) I am in control of my environment.

2.3) I am in control of my destiny.

2.4) I have control in prolonging my life.

2.5) I have control in performing healthy behaviors.
2.6) I can manipulate scenarios in my favor.

2.7) I can change/influence other people’s behavior.

Figure 7
Internal Locus of Control Measures

Cronbach’s alpha was calculated on items 2.8 to 2.11 of the Control Identity Survey and

items 13 to 18 on the Multidimensional Locus of Control Survey (see Figure 8). For the Control
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Identity Survey’s measurement of Others-Control, Cronbach’s alpha was 0.807. For the
Multidimensional Locus of Control Survey, Cronbach’s alpha was 0.831. These values suggest
high consistency across surveys on measuring external locus of control, compared to Wallston’s

(2005) assessment of expected Cronbach’s alpha of 0.60 to 0.75 for the MHLCS.

Items 13 to 18, Multidimensional Health Locus of Control Survey

13. Having regular contact with my physician is the best way for me to
avoid illness.

14. Whenever I don't feel well, I should consult a medically trained
professional.

15. My family has a lot to do with my becoming sick or staying healthy.

16. Health professionals control my health.

17. Whenever I recover from an illness, it's usually because other people
(for example, doctors, nurses, family, friends) have been taking
good care of me.

18. Regarding my health, I can only do what my doctor tells me to do.

Items 2.8 to 2.11, Control Identity Survey

2.8. Someone/something besides me is in control of my health.
2.9. I am in control of my environment.

2.10. I am in control of my destiny.

2.11. I have control in prolonging my life.

Figure 8
External Locus of Control Measures

Cronbach’s alpha was also calculated for the other three factors: Value of Health
Promotion (alpha = .885), Vulnerability (alpha =.777), and Manipulation (alpha = .727).
Control Identity Survey Block 1
The mean responses (scored on an 11-point scale from 0 to 10) to the block of questions
related to knowledge and awareness about testicular cancer and TSE are summarized in Table 3.
As illustrated, participants do not feel particularly well informed about testicular cancer,

averaging a 4.93 on the 0-10 scale. They also do not feel well informed about testicular cancer
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screening procedures (4.14), nor testicular self-examination (4.91). These values mirror previous
literature showing that men are generally unfamiliar with the disease and methods of prevention.
The mean score of TSE performance (4.47), being less than the midpoint of the scale, also

indicates that men are not performing TSE regularly.

Std.
N | Mean | Deviation
1.1 InformedTC 300[ 4.93 2.72
I am informed about testicular cancer
1.2 InformedTCSP 300] 4.14 2.82
I am informed about testicular cancer screening
procedures
1.3 Informed TSE 300 4.91 3.14
I am informed about testicular self-examination
1.4 PerformedTSE 300( 4.47 3.81
I have performed testicular self-examination
Valid N (listwise) 300
Table 3
Descriptives on Testicular Cancer and
TSE Knowledge and Awareness
(scale 0 to 10)

Control Identity Survey Block 2
The mean responses for locus of control and illusory control constructs (health control
beliefs) reveal that this male sample tends to have an internal locus of control (see Table 4). This
is supported by higher mean scores on variables measuring perceived ability to control ones’
health, environment, destiny, prolonging life, and performing health behaviors, as well as high

scores on ability to manipulate scenarios and other people’s behaviors. This is further supported
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by the lower mean scores on those variables that measure the influence, or control, of someone
or something besides themselves controlling their health, environment, destiny, and their ability
to effectively engage in responsible health behaviors.
Control Identity Survey Block 3
The mean responses for vulnerability (see Table 5) demonstrate that the men perceive
themselves to be susceptible to death (8.05) and disease (7.83). However, this perceived
susceptibility decreases when participants are asked specifically about testicular cancer (5.72,
5.57, and 4.28). This may indicate that there is a knowledge gap that is preventing men from
effectively, or accurately, answering questions about testicular cancer. This is supported by other
questions in this block, specifically questions asking if testicular cancer occurs more frequently
in men who play sports, ‘weak’ men, or old men. Responses to these items are consistent with
the low mean knowledge scores evident in the above Block 1 questions.
Control Identity Survey Block 4
The mean scores for questions measuring the value of health prevention show that men
have an overall positive view of preventing death and disease, including testicular cancer (see
Table 6). They do not see TSE as embarrassing (2.18), they believe it is easy to perform (7.37)
and that it reduces the risk of testicular cancer (5.37). However, this is slightly deviant from the

above knowledge scores.
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Std.

N [Mean|Deviation
2.1 ControlHealth 300| 7.37 1.79
I am in control of my health
2.2 ControlEnv 300] 6.48 2.07
I am in control of my environment
2.3 ControlDstny 300] 6.98 2.37
I am in control of my destiny
2.4 ControlProLif 300 7.59 2.12
I have control in prolonging my life
2.5 ControlPerHB 300 8.55 1.87
I have control in performing healthy behaviors
2.6 ManipMyFav 300 7.25 1.84
I can manipulate scenarios in my favor
2.7 IChngOtherBeh 300| 6.67 1.99
I can change/influence other people’s behavior
2.8 OtherContHel 300] 3.56 2.56
Someone/something besides me is in control of my health
2.9 OtherContEnv 300 4.45 2.48
Someone/something besides me is in control of my
environment
2.10 OtherContDest 300] 3.96 2.89
Someone/something besides me is in control of my destiny
2.11 OtherContAbilHB 300] 2.71 2.38
Someone/something besides me is in control of my ability
to conduct responsible health behaviors
Valid N (listwise) 300

Table 4
Descriptives on Locus of Control Measures
(scale 0 to 10)
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Std.

N [ Mean | Deviation
3.1 ICanGetDiseas 300 7.83 2.46
I can contract a life-threatening disease at this point in
my life
3.2 ICanDiePrem 300[ 8.05 2.51
I can die prematurely
3.3 IAmAtRiskTC 3001 5.72 2.85
[ am at risk for testicular cancer
3.4 IAmVulnTC 3001 5.57 2.84
I am vulnerable to getting testicular cancer at my age
3.5 IAmHghRskGrTC 3001 4.28 2.76
I am among the highest risk group for getting testicular
cancer
3.6 TCThreatToHelth 300 6.22 3.08
Testicular cancer is a threat to my health and well-being
3.7 TCPlaySports 300 3.07 2.33
Testicular cancer appears mostly in men who play
sports
3.8 TCWeakMen 3001 1.78 2.18
Testicular cancer appears mostly in “weak” men
3.9 TCOldMan 3001 2.41 2.58
Testicular cancer is an “old man’s disease”
Valid N (listwise) 300

Table 5

Descriptives on Vulnerability Measures

(scale 0 to 10)
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Std.

N |Mean| Deviation
4.1 BenefPerfHBeh 300 8.60 2.00
There are personal benefits to performing health behaviors
4.2 ValueHPromot 300| 8.79 1.78
There is value in health promotion
4.3 HPreventImport 300| 8.66 1.86
Health promotion is an important component of men’s health
4.4 TSEValuTool 300] 8.36 2.02
Testicular self-examination is a valuable tool to fight testicular
cancer
4.5 TSEAssistProl 300 8.35 1.98
Testicular self-examination can assist in prolonging your life
4.6 TSEReduceRisk 300| 5.37 3.52
Testicular self-examination will reduce your risk of getting
testicular cancer
4.7 TSEIsEasy 300| 7.37 2.46
Testicular self-examination is easy to do
4.8 TSEGoodPrev 300] 6.01 3.33
Testicular self-examination is a good cancer prevention tool
4.9 TSEEmbarress 300 2.18 2.71
Testicular self-examination is embarrassing
4.10 TSEResponsibl 300 8.53 1.91
Testicular self-examination is a responsible thing to do
4.11 TSEFriendFam 300| 5.57 3.35
I would discuss testicular self-examination with friends and/or
family
Valid N (listwise) 300

Table 6

Descriptives on Value of Health Promotion Measures

(scale 0 to 10)
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Control Identity Survey Block 5

Table 7 below provides the mean scores for questions assessing intention to perform TSE
and type of TSE information mode. Generally, men state that they will consider performing TSE
more than they state that they will perform the behavior. However, we must keep in mind the
knowledge/awareness gap noted above in that it would likely mediate these responses. Overall,
men would find it beneficial to participate in any type of information or training session.
However, tailored messages (Personal Info) are favored the most.

Factor Analysis

A factor analysis (Principal Components with Varimax rotation and Kaiser
normalization) was performed on the judgmental/attitudinal variables from the Control Identity
Survey. The cut off factor loading score was designated as 0.50. The cutoff value for eigenvalues
was set at 1.0. Since the self-reported knowledge about testicular cancer and TSE, as noted
above, was quite low, it was felt that including knowledge items in an overall factor analysis
would contribute substantial amounts of random variation to the results. As such, knowledge
items were not entered into an overall factor analysis. Instead, the variables (n=17) measuring
judgments/attitudes toward vulnerability, perceived value of health prevention, and overall health
control beliefs were factor analyzed to determine structural dimensions and to create indexes of
those dimensions for further analysis.

There was a very consistent and clean factor structure matrix produced (see Table 8). A
total of five factors were derived from the data. The first factor included items 2.1 to 2.5 and was
labeled I-Control. These items represented an internal control structure within the individual.

Therefore, it was appropriate to label this item I-Control to represent the ‘internal’ nature of the

67



construct.

Std.
N | Mean | Deviation

5.1 IWillConsidTSE 3001 7.52 2.43
I will consider performing testicular self-examination

sometime soon

5.2 IWillPerformTSE 300 6.24 2.83
I will perform testicular self-examination this month
and will plan to continue to perform it monthly

5.3 IWillNotPerfTSE 300 1.83 2.57
I will not perform testicular self-examination
5.4 Pamphlet 3001 7.22 2.70

I think a pamphlet containing information about
testicular cancer warning signs and prevention tips
could influence me to perform TSE

5.5 Personallnfo 300 7.63 2.28
Personalized information on testicular cancer warnings
and prevention tips designed just for me could
influence me to perform TSE

5.6 TrainSession 300 6.18 3.08
An information and training session on TSE and
testicular cancer held in a classroom-like setting could
influence me to perform TSE.

Valid N (listwise) 300

Table 7
Descriptives on Intention Measures
(scale 0 to 10)

The second factor included items 2.8 to 2.11 and was labeled Others-Control. These
items represented an individual’s sense of external control factors in their lives, including God,

fate, karma, chance, luck, or powerful others.
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The third factor included items 4.1 to 4.3 and was labeled Value of Health Promotion.
These items involved perceived importance of health promotion activities in the individual’s life.
The fourth factor included items 3.1 to 3.3 and was labeled Vulnerability. This set of questions
asked about perceived susceptibility to death and disease, particularly testicular cancer.

The fifth factor included items 2.6 and 2.7 and was labeled Manipulation. These

questions assessed perceived ability to influence other people’s behavior.

1 2 3 4 5

ControlHealth .822 .013 125 016 -.100
ControlEnv 725 -.130 .043 -.081 182
ControlProLif .706 -.128 072 .000 .303
ControlPerHB .704 -.089 271 199 .084
ControlDstny .669 -.174 .041 -.102 318
OtherContHel -.051] .849 .081 -.017 144
OtherContEnv -1311 .799 .094 .109 -.009
OtherContAbilHB -.040] .784 -.209 -.047 011
OtherContDest -183| .711 -.125 .089 -.186
ValueHPrevent 193 -.030 .881 189 144
HPreventImport 123 -.052 878 172 130
BenefPerfHBeh 114 -.048 .840 151 -.051
[CanDiePrem -.039 .069 202 .852 102
[CanGetDiseas .096 .044 156 .837 .031
[AmAtRiskTC -.049 .010 1001 .744 -.056
IChngOtherBeh 168 .046 .083 000 .842

ManipMyFav 276 -.030 .081 076] .806

Table 8
Judgment/Attitude Factor Analysis
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Although 0.50 was used as the factor loading cutoff for inclusion in a factor, the factor
analysis was so consistent that no value in either of the five factors had a factor loading lower
than 0.669 and the highest factor loading of any non-included factor was 0.303. This
demonstrated a highly consistent conceptual framework of variables related to control-identity.

The five factors accounted for 69.58% of the variance in survey responses (see Table 9).

Initial Eigenvalues

Component Total % of Variance | Cumulative %
1 4.398 25.870 25.870
2 2.905 17.090 42.960
3 2.113 12.431 55.390
4 1.293 7.606 62.997
5 1.120 6.587 69.583

6 .823 4.843 74.426
7 738 4.341 78.767
8 618 3.634 82.401
9 478 2.813 85.214
10 433 2.547 87.761
11 409 2.404 90.165
12 375 2.205 92.370
13 323 1.903 94.273
14 300 1.764 96.037
15 284 1.672 97.709
16 245 1.443 99.152
17 144 .848 100.000

Table 9
Variance Explained from Judgment/Attitude Factor Analysis
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A mean was calculated for each participant on each of the 5 factors. The calculation method is

presented in Figure 9 and mean scores can be seen in Table 12.

Calculating I-Control:
Sum of Control Identity Survey 2.1 to 2.5/5 = mean I-Control

Calculating Others Control:
Sum of Control Identity Survey 2.8 to 2.11/4-> mean Others Control

Calculating Value of Health Promotion:
Sum of Control Identity Survey 4.1 to 4.3/3-> mean Value of
Health Promotion

Calculating Vulnerability:
Sum of Control Identity Survey 3.1 to 3.3/3-> mean Vulnerability

Calculating Manipulation:
Sum of Control Identity Survey 2.6 and 2.7/2 = mean Manipulation

Figure 9
Calculation of Mean Values from Judgment/Attitudinal Factor Analysis
(scale 0 to 10)

Knowledge of Testicular Self-Examination Factor Analysis
Knowledge-based variables were excluded from the above factor analysis, but were
factor analyzed separately. This factor analysis was more varied and less theoretically consistent
then the judgment/attitudinal factor analysis. There were two variables that did not load high
enough to be placed in any of the factors: TSEFriendFam, and TSEEmbarress. This parallels
participant responses to questions about testicular cancer and TSE knowledge and awareness.

Table 10 below provides the result of the factor analysis.
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Component

1 2 3 4

TSEAssistProl .859 231 .073 176
TSEValuTool .844 225 146 164
TSEResponsibl .786 218 130 .037
IWillConsidTSE 551 448 408 -.012
IWillNotPerfTSE -.518 -.042 -.240 195
Personallnfo 229 .830 -.054 .054
Pamphlet .190 810 -117 .084
TrainSession .034 .785 015 123
TSEFriendFam .180 478 390 -.096
PerformedTSE 117 .019 .884 -.046
Informed TSE 115 -.130 .882 .008
TSEIsEasy 481 -.070 581 183
IWillPerformTSE 464 375 538 .031
TSEGoodPrev .180 071 .074 .881

TSEReduceRisk .050 .093 .004 873

TSEEmbarress -.408 .035 -.096 429

Table 10

TSE Knowledge Factor Analysis

resulting factors were labeled as follows:
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The four factors accounted for 66.77% of the variance in survey responses (see Table 11).

A mean score was calculated for each participant on each of the 4 factors (see Figure 10). The

Factor 1 was labeled 7SE Value (TSEValuRespCnsidSoon) meaning that participants
see TSE as being responsible and having value, which they will use to determine whether or not
they will perform the behavior soon. Factor 2 was labeled Info Preference (TSEInfoPref) and

represented the method of TSE promotion men would prefer if and when presented with an




option, either a pamphlet, classroom-like sessions, or tailored messages. Factor 3 was labeled
TSE Performance (TSEPerform) because it reflected whether participants had performed TSE.
Factor 4 was labeled Risk Prevention (RiskPrevent) because it involved questions about the

perceived value of TSE to reduce testicular cancer risk.

Initial Eigenvalues

Component |  Total [% of Variance| Cumulative %

1 5.359 33.494 33.494
2 2.384 14.898 48.393
3 1.729 10.807 59.200
4 1.211 7.571 66.771

5 935 5.842 72.613
6 .849 5.306 77.919
7 716 4.478 82.397
8 544 3.401 85.798
9 508 3.172 88.971
10 412 2.578 91.549
11 348 2.175 93.724
12 294 1.835 95.559
13 260 1.624 97.183
14 199 1.243 98.426
15 182 1.137 99.563
16 .070 437 100.000

Table 11
Variance Explained from Knowledge Factor Analysis
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Calculating TSE Value (TSEValuRespCnsidSoon):
Sum of Control Identity Survey 4.4 +4.5 4+ 4.10 + 5.1/4 - mean
TSEValuRespCnsidSoon

Calculating TSE Info Preference (TSEInfoPref):
Sum of Control Identity Survey 5.4 to 5.6/3—> mean TSEInfoPref

Calculating TSE Performance (TSEPerform):
Sum of Control Identity Survey 1.3 + 1.4 + 4.7 + 5.2/4-> mean TSEPerform

Calculating Risk Prevention (RiskPrevent):
Sum of Control Identity Survey 4.6 + 4.8/2-> mean RiskPrevent

Figure 10
Calculation of Mean Values from Knowledge/
Awareness Factor Analysis
(scale 0 to 10)

Again, the factors produced from knowledge-based survey items were not as consistent
as the judgment/attitudinal factor analysis. As stated above, mean scores for all factors were
calculated (see Table 12 below). From these means, it is clear that participants generally have an
internal locus of control orientation, scoring a relatively high average of 7.39 on [-Control and a
lower Others-Control score of 3.67. Overall, the men feel there is health value in TSE promotion
techniques (8.68) and they feel they are particularly vulnerable to contracting some form of life-
threatening disease (7.20). Their general sense of manipulative abilities over others and
situations is relatively high (6.96). Another variable was created (Intention) to serve as an added
outcome variable for this study. The Intention variable was created from items 5.1 and 5.2 on

the Control Identity Survey: 5.1 IWillConsidTSE [ will consider performing testicular self-
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examination sometime soon and 5.2 IWillPerformTSE [ will perform testicular self-

examination this month and will plan to continue to perform it monthly.

Std.
N Mean Deviation
IControl 300 7.39 1.55
OthersControl 300 3.67 2.05
ValueHealthPromotion 300 8.68 1.70]
Vulnerability 300 7.20 2.16
Manipulation 300 6.96 1.70]
TSEValuRespCnsidSoon 300 8.19 1.78
TSEPromotionType 300 7.01 2.28
TSEPerformed 300 5.75 2.46
RiskPrevent 300 5.69 3.19
Intention 300 6.88 2.41
Valid N (listwise) 300
Table 12
Mean Scores of All Factors
(scale 0 to 10)

Cluster Analysis

A K-means cluster analysis was run to develop an evidence-based typology of men
relative to judgments and attitudes about testicular cancer and testicular self-examination. For
comparison purposes, the SPSS clustering routine was preset to extract three, four, and five
cluster solutions. The four-group solution was chosen for further analysis based on its
distribution of respondents across the clusters (providing statistical stability), its interpretability,
and its congruence with the study aims. The primary variables used to run the cluster analysis
were the variables derived from the attitudinal factor analysis, including I-Control, Others-
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Control, Value of Health Prevention, Vulnerability, and Manipulation. Variables involved in the
knowledge-based factor analysis were not used in the cluster analysis process since the typology
was to be based on health attitudes and values, and not knowledge.

Tables 13 and 14 below summarize the results of the cluster analysis, with mean scores
on the clustering variables. There were 4 clusters derived from the data (see Table 13). The
clusters are not evenly split relative to membership, with Cluster 1 containing 27.3% of all

participants, Cluster 2 = 42.3%, Cluster 3 = 17%, and Cluster 4 = 13.3% (see Table 14).

Cluster
1 2 3 4
[Control 6.96 7.79 8.07 6.18
OthersControl 5.96 2.61 2.06 4.39
ValueHealthPromotion 8.93 9.26 8.99 5.96
Vulnerability 8.12 8.44 4.51 4.78
Manipulation 6.85 7.39 7.21 5.51
Table 13
Final Cluster Centers

Number of Cases in each Cluster

Cluster 1 82 (27.3%)
2 127 (42.3%)
3 51 (17.0%)
4 40 (13.3%)
Valid 300]
Table 14
Cluster Membership
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According to Table 15 below, each cluster significantly differs in mean scores on the core
clustering variables, thus indicating that each group has separate and distinct perceptions of
health control beliefs, vulnerability, and value of health promotion. Figure 11 illustrates the
differences among groups individually as calculated by a Tukey post-hoc analysis as seen in

Tables 20 and 21 seen below.

Cluster
Mean
Square | df F Sig.
IControl 39.264 3 19.309 .000
OthersControl 241.867 3 134.964 .000
ValueHealthPromotion | 116.334 3 67.355 .000
Vulnerability 289.602 3 162.663 .000
Manipulation 37.235 3 14.707 .000
Table 15
ANOVA Means Test across Cluster Groups

Intention was not used in the clustering of participants. After the clusters were identified,
the mean scores for each type were calculated. An ANOVA test was also computed for Intention

across control-identity types (see Table 16 below).
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A. Cluster 1 6.95
Cluster 2 7.50
Cluster 3 6.66
Cluster 4 5.05

B. Mean Square df F Sig.

Intention 61910 3 11.808  .000

Table 16
A. Mean Intention Scores among Clusters
(Scale =0 to 10)

B. ANOVA Results for Intention Across Types

A regression analysis was performed with Intention to be Screened for testicular cancer
serving as the dependent variable and the five judgment/attitudinal factors (I-Control, Others-
Control, Value of Health Promotion, Vulnerability, and Manipulation) serving as independent
variables. Five separate regression runs were done—one for the total sample and one for each of
the four cluster groups. The adjusted variance explained values (r*) were as follows: .253 for the

total sample, 0.142 for RE’s, 0.288 for RI’s, 0.184 for UI’s, and 0.435 for UE’s (see Tables 17

and 18).

Cluster 1 (Realistic Internals): Adjusted R Square = 0.142 (14.2%)
Cluster 2 (Realistic Internals): Adjusted R Square = 0.288 (28.8%)
Cluster 3 (Unrealistic Internals): Adjusted R Square = 0.184 (18.4%)
Cluster 4 (Unrealistic Externals): Adjusted R Square = 0.435 (43.5%)

Table 17
R Square Values from Regression Analysis
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R Adjusted | Std. Error of Sig. F

R Square | R Square | the Estimate | g Square Change |F Change| Change

S15° 265 253 2.08377 265 21.238 .000]

Table 18
Regression Analysis for Predicting Intention:
Aggregated Cluster Group

0 1 2 3 4 5 6 7 8 9 10
IControl _.
//
|—
OthersControl — K
R~
\§
ValueHealthPromotion
L
/] |
Vulnerability .(
Manipulation
Intention

® Cluster 1 (Realistic External)
OCluster 2 (Realistic Internal)

® Cluster 3 (Unrealistic Internal)
® Cluster 4 (Unrealistic External)

Figure 11
Mean Differences across Cluster Groups
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The Tukey post-hoc tests illustrates the differences between control-identities. Although
significant differences across all groups on the clustering variables, to properly test the study’s

hypotheses, differences between individual groups needed to be assessed.

() Cluster (J) Cluster
Dependent Number Number
Variable of Case of Case [|Mean Difference (I-J)|  Std. Error Sig.
IControl 1 2 -.82973° .20202 .000
3 -1.11841 25431 .000
4 77610° 27502 026
2 3 -.28868 23640 .614
4 1.60583" 25855 .000
3 4 1.89451° 30118 .000
OthersControl 1 2 3.34816" .18965 .000
3 3.90154" 23873 .000
4 1.56662° 25818 .000
2 3 55338 22192 .063
4 -1.78155" 24272 .000
3 4 -2.33493" 28274 .000
ValueHealthPre 1 2 -.33301 18618 281
vention 3 -.06663 23437 992
4 2.96850° 25346 .000
2 3 26638 21787 613
4 330151 23828 .000
3 4 3.03513" 27757 .000
Table 19
Tukey Post-Hoc Analysis between Group Means

80



(D Cluster (J) Cluster
Dependent  Nymber  Number of
Variable of Case  Case Mean Difference (I-J)|  Std. Error Sig.
Vulnerability 1 2 -32162 .18903 325
3 3.61215 23795 .000
4 3.33862° 25734 .000
2 3 3.93377" 22120 .000
4 3.66024° 24193 .000
3 4 -27353 28181 766
Manipulatio 1 2 -.54004 22541 .080
n 3 -35222 28375 601
4 1.34116 30687 .000
2 3 18782 26377 892
4 1.88120° 28849 .000
3 4 1.69338" 33606 .000
Intention 1 2 -.54878 32438 330
3 29436 40834 889
4 1.90122 44161 .000
2 3 84314 37959 120
4 2.45000" 41516 .000
3 4 1.60686" 48361 .006

Table 19 Cont.

Tukey Post-Hoc Analysis between Group Means

Of particular interest are the results of the Intention variable seen in Table 20. As this
variable was not used in the clustering process, the significant differences between groups reflect
how they differ on intention to try TSE. As can be seen, it is Group 4 that differs significantly
from all other groups — being less likely to consider or perform TSE (5.05) than are any of the

other groups (6.66 to 7.50). The remaining three do not differ significantly from each other.
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Variables

Variables not

Significantly Significantly
Groups: Different: Different:
()REv.(2)RI |-IControl - TSE-Value
- Others Control - Vulnerable
- Manipulation
- Intention
(H)REv.(3)UI | -IControl, - TSE Value
- Others Control | - Manipulation
- Vulnerable - Intention
(1) REv. (4) UE | -1 Control
- Others Control
- TSE Value
- Vulnerable
- Manipulation
- Intention
(2)RIv.(3) Ul - Vulnerable - I Control
- Others Control
- TSE Value
- Manipulation
- Intention
(2)RIv.(4) UE | -IControl
- Others Control
- TSE Value
- Vulnerable
- Manipulation
- Intention
3)Ulv.(4) UE | -1IControl - Vulnerable
- Others Control - Intention
- TSE Value
- Manipulation
Table 20

Tukey Post-Hoc Analysis between Group Means
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Across all control-identity types, men reported a 4.93 on a scale of 0-10 that they were

Knowledge and Awareness

recommended capacity (see Table 21 below).

informed with the topic of testicular cancer, a 4.14 on how well informed they are with testicular
cancer screening procedures, a 4.91on how well informed they are with TSE, and a 4.47 on
whether or not they perform TSE in the past. These figures are demonstrative of previous

research in that men are not too informed about testicular cancer nor perform TSE in any

Across all control-identity types, men reported a score of 7.22 on a scale of 0 to 10 that

Self-reported Knowledge and

Performance of Testicular Cancer and TSE

Promotional Tool Preference
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InformedTCS PerformedTS
InformedTC P Informed TSE E
N Valid 300 300 300 300
Missing 0 0 0 0
Mean 4.93 4.14 491 4.47
Std. Deviation 2.719 2.819 3.138 3.812
Table 21

they would be receptive to a pamphlet for promotional information, a 7.63 that they would be
receptive to a one-on-one perrsonal counseling session for promotional information, and a 6.18

that they wold be receptive to a group training session for promotional information (see Table




Pamphlet | Personallnfo [ TrainSession

N Valid 300 300 300

Missing 0 0 0

Mean 7.22 7.63 6.18

Std. Deviation 2.696 2.284 3.077
Table 22

Self-reported Receptivity of TSE Promotional Methods

Hypothesis Testing

This study adopts specific terminology and decision rules when determining support for
each of the nine hypotheses. Due to the abstract nature of the hypotheses, and the control-identity
typology itself, and given the exploratory nature of the present study, the terms “supported” or
“not supported” are used to describe the results of hypothesis tests rather than “confirmed” or
“not confirmed.” Though this distinction may appear subtle, it is intended to emphasize the
exploratory nature of the study results. In summary, clear significance test results are labeled as
supported or not supported. If a hypothesis test is not statistically significant but the trend in the
ordering of the cluster groups is consistent with the hypothesized group differences and/or
theoretical framework, the hypothesis test result is termed “partially supported” to reflect its
theoretical consistency.

The first hypothesis of this study stated: The control-identity types emerging from the
cluster analyses will closely parallel the a priori definitions presented. The cluster analysis
verified 4 distinct types of men participating in the study. Further, the mean scores on key

variables as outlined in the cluster analysis parallel the a priori definitions outlined in Figure 2.
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For example, Cluster 1 (RE) scored 6.96 on [-Control and 5.96 on Others-Control. This indicates
a moderate sense of control that is neither dominated by internal nor external dispositions. This
group values health promotion highly (8.93), believes they are vulnerable to death and disease
(8.12), and have a generally positive sense of their ability to influence situations and others
(6.85). They score a 6.95 on the Intention variable, indicating that they would be generally
unopposed to adopting preventative health behaviors, i.e. TSE. This group closely resembles the
Realistic Externals (UE), as described in Figure 2.

Cluster 2 (RI) scored 7.79 on I-Control and 2.61 on Others-Control, indicating a strong
sense of internal control. Further, this group values health promotion very highly (9.26), believes
they are susceptible to adverse health events (8.44), and have a strong belief that they can
influence others’ behavior (7.39). Their Intention score was 7.50, thus indicating a willingness to
perform risk prevention behaviors. This group mirrors the a priori definition of the Realistic
Internals (RI) from Figure 2, particularly in their Intention scores. These individuals were
theoretically projected to be the most open to adopting new behaviors or altering existing ones.

Cluster 3 (UI) scored 8.07 on I-Control and 2.06 on Others-Control. This group has the
strongest sense of internal control of all groups. This group mirrors the Unrealistic Internals (UI)
as described in Figure 2. This group also looks at health promotion behaviors very favorably
(8.99) and believes they have a solid ability to manipulate situations and others (7.21). However,
they perceived their sense of Vulnerability to be relatively low (4.51), compared to the Realistic
Internals and Realistic Externals. This parallels the Figure 2 a priori definition of the Unrealistic
Internals. Finally, they have a reasonably high score on Intention (6.66), indicating they would

not be averse to adopting new, healthy or risk prevention behaviors.
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Cluster 4 (UE) has a lower sense of I-Control than the others clusters (6.18) and the
second highest score on the Others-Control variable (4.39). These individuals assign a relatively
low importance-value to health promotion techniques compared to the other clusters (5.96
compared to 8.93, 9.26, and 8.99). Further, of all the clusters they have the second lowest
Vulnerability score (4.78) and they have the lowest sense of their ability to influence or
manipulate others (5.51). Their Intention score (willingness to consider or perform TSE) is also
the lowest among all clusters (5.05). This suggests that this group would be the most difficult of
the clusters to persuade to perform TSE. This cluster very closely parallels the a priori definition
of the Unrealistic Externals (UE) as outlined in Figure 2. All of the above elements taken
together provide substantial support for hypothesis 1.

The second hypothesis predicts that at-risk males scoring high (compared to low) on
‘unrealistic external’ (UE) control will perceive the value of TSE (health promotion) as being
lower. As illustrated by Table 13 and Figure 13, the data show a lower score on the Value of
Health Promotion variable for Unrealistic Externals than other clusters, thus supporting
hypothesis 2. The Tukey post-hoc analysis seen in Tables 19 and 20 shows a significant
difference between Cluster 4 (Unrealistic Externals) and all other groups. The differences
between all other clusters did not reach significance at the .05 level.

The third hypothesis stated that at-risk males scoring high (compared to low) on ‘realistic
internal’ (RI) control will perceive the value of TSE as being Aigher. The data show that
Realistic Internals scored highest on the Value of health promotion among all clusters. However,
the Tukey post-hoc analysis seen in Tables 20 and 21 does not show a significant difference

among means between Cluster 2 (Realistic Internals) and Clusters 1 (Realistic Externals) and 3
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(Unrealistic Internals). Therefore, the null hypothesis was not rejected and hypothesis 3 is not
supported.

The fourth hypothesis stated that at-risk males scoring high (compared to low) on
‘unrealistic internal’ (UI) control will perceive their vulnerability to testicular cancer to be lower.
The data demonstrate that Unrealistic Internals do score lower on Vulnerability than all other
clusters. The Tukey post-hoc analysis seen in Tables 19 and 20 confirms a significant difference
between Cluster 3 (Unrealistic Internals) and Clusters 1 (Realistic Externals) and 2 (Realistic
Internals), but not with Cluster 4 (Unrealistic Externals). Therefore, hypothesis four is supported.

The fifth hypothesis stated that at-risk males scoring high (compared to low) on ‘realistic
external’ (RE) control will perceive their vulnerability to testicular cancer to be higher. The data
reveal that Realistic Externals scored second highest on Vulnerability (8.12) behind the Realistic
Internals (8.44). Although the null hypothesis was not rejected, the mean scores between
Realistic Externals and Realistic Internals were very similar, which does lend support for the
hypothesized difference.

The sixth hypothesis stated that at-risk males scoring high (compared to low) on
‘unrealistic internal” (UI) control will perceive their control in preventing testicular cancer to be
higher. The data reveal that Unrealistic Internals scored the highest on I-Control among all
clusters. The Tukey post-hoc analyses seen in Tables 20 and 21 confirm a significant difference
between Cluster 3 (Unrealistic Internals) and Clusters 1 (Realistic Externals) and 4 (Unrealistic
Externals), but not with Cluster 2 (Realistic Internals). Therefore, hypothesis six is supported.

The seventh hypothesis states that at-risk males scoring high (compared to low) on

‘unrealistic external’ (UE) control will perceive their control in preventing testicular cancer to be
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lower. The data show that the Unrealistic Externals scored lowest on I-Control compared to all
other clusters. The Tukey post-hoc analysis seen in Tables 19 and 20 confirms that the
differences between Cluster 4 (Unrealistic Externals) and all other groups are significant. Thus,
hypothesis seven is supported.

The eighth hypothesis stated that the perceptual maps of each control identity will group
perceptions of vulnerability, prevention value, and overall control differently. As seen in Figures
12 through 15, there are differences among the placement of the core variables in the three-
dimensional space. This information indicates that each cluster of men is conceptually
positioning the concepts related to health control beliefs, vulnerability, and value of health
promotion in different locations in the space, as opposed to clustering them together as similar
concepts. The cumulative percentage of real distance accounted for (variance explained) by each
map is: 81.60% for the Realistic Externals, 81.26% for the Realistic Internals, 77.59% for the
Unrealistic Internals, and 92.63% for the Unrealistic Externals. Given the similarities of overall
structure of the maps by the four types of respondents and given the fact that the concepts locate
in different places in the space as opposed to clustering together, and given the high percentages
of variance explained across all the maps, it can be concluded that hypothesis eight is confirmed.
It is interesting to note here that the group with the most negative attitudes toward considering
TSE, reflect the most consistency in their responses with 92.63% of the variance in their

judgments accounted for in three dimensions.
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The ninth hypothesis stated that the location of “Self” in the mix of perceived control
related variables will differ significantly for each of the Control Identity types. Figure 16
illustrates, for comparison purposes, the positioning of the four control-identity “Selves” in a 3-
dimensional space. As seen in Figure 16, there are differences among the placement of the
control-identity types in the space. This indicates that each cluster is orienting differently relative
to the health control concepts. Table 20 above provides a summary of the between groups
significance tests done on the key variables (derived from the Tukey values in Table 19). It is
clear from Tables 19 and 20 that groups 1 and 4 (RE v. UE) and groups 2 and 4 (RI v. UE) are
significantly different from each other on all variables. Similarly, groups 3 and 4 (Ul v. UE) are
significantly different on all but the vulnerability variable. Relative to the two major dimensions
of [-Control and Others-Control, the differences among all four groups were statistically
different.

However, the question remains: does the positioning of the four “Selves” differ
significantly from one another? One-sample t-tests were conducted to confirm the significance
between the positioning of “Selves” in the 3-dimensional space. In essence, the one-sample t-test
compared the mean “Self” score for each control-identity with the null position, which is 0, or in
other words, that all four “Selves” are positioned in the exact same location. Each cluster was
compared with one another. Each t-score value was significant, thus suggesting that each “Self”

is in a significantly different position in the space. Therefore, the ninth hypothesis is supported.
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From the perceptual map in Figure 16, the cumulative percentages of real distance
accounted for (variance explained) was 87.53%. Output statistical detail from the mapping

analyses is available in the Appendix.
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This study solicited information on which particular stage of contemplation or action
each individual considered himself to be in relative to TSE performance. Table 23 shows that the
sample had a mean score of 7.52 for “I will consider performing TSE sometime soon”, 6.24 for
“I will perform testicular self-examination this month and will plan to continue to perform it

monthly,” and a 1.83 for “I will not perform TSE”. This suggests that in general, the aggregated

Additional Analyses

Transtheoretical Model

sample is willing to perform TSE at some point in the near future.

IWillConsidTSE [IWillPerformTSE|IWillNotPerfTSE

N Valid 300 300 300

Missing 0 0 0

Mean 7.52 6.24 1.83

Std. Deviation 243 2.89 2.57
Table 23

Mean Scores for Transtheoretical Model Variables

However, when analyzing each group, there are differences between control-identities (see Table

24 below).

9
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Realistic

Externals | IWillConsidTSE | IWillPerformTSE | IWillNotPerfTSE
N Valid 82 82 82

Missing 0 0 0
Mean 7.68 6.22 2.05
Std. Deviation 2.42 2.92 2.95

Realistic

Internals | IWillConsidTSE | IWillPerformTSE | IWillNotPerfTSE
N Valid 127 127 127

Missing 0 0 0
Mean 8.19 6.81 1.46
Std. Deviation 2.09 2.74 2.40

Table 24

Mean Transtheoretical Model Variable Scores Per Cluster
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Unrealistic

Internals | IWillConsidTSE [ IWillPerformTSE | IWilINotPerfTSE
N Valid 51 51 51

Missing 0 0 0
Mean 7.29 6.02 1.76
Std. Deviation 2.31 2.85 2.19

Unrealistic

Externals | IWillConsidTSE [IWillPerformTSE [IWillNotPerfTSE
N Valid 40 40 40

Missing 0 0 0
Mean 5.33 4.78 2.68
Std. Deviation 2.30 2.37 2.58

Table 24 cont.

Mean Transtheoretical Model Variable Scores Per Cluster

The above tables suggest that each group is at a different point along the behavior change
path as theorized by the Transtheoretical Model. Realistic Internals, Unrealistic Intenals, and
Realistic Externals all contend they would perform the behavior either now or sometime in the
near future. This would place these groups approximately in the Maintenance/Action phase while
Unrealistic Externals report much lower mean scores with this group being placed more in the

Contimplation/Action phase.

97



CHAPTER 5
DISCUSSION
Introduction

This section will offer conclusions based on the data presented in Chapter 4.
Recommendations for future research will also be presented. This section will conclude with a
discussion of the major findings of this study.

Study Overview

The overall goals of this study were to define and validate a ‘Control Identity’ typology
based on the constructs of “realistic vs. unrealistic control” and “internal vs. external locus of
control.” This exploratory study developed a Control Identity Survey, involving a 41-item
questionnaire soliciting information on perceived vulnerability, value of health promotion, health
control beliefs, and intention to perform testicular self-examination (TSE). The study employed a
principal components factor analysis of the survey’s key control variables (realistic vs.
unrealistic illusory control constructs and internal v. external locus of control) to define the
underlying structure of the data. The resulting factors were then used to create indices for use in
the cluster analysis process. From this cluster analysis, control-identity groups were identified.
Given the control-identity types, statistical tests and perceptual mapping techniques were then
applied to analyze and model how each type of respondent perceives vulnerability to testicular
cancer, value of testicular self-examination, and overall health control beliefs. This study equated
these perceptions with the individual’s ‘outcome expectancy’, or attitude.

The resultant findings confirmed Hypotheses 1, 2, 7, 8, and 9. Hypotheses 3 and 5 were

not supported. Finally, Hypotheses 4 and 6 were partially supported. The study was successful in
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developing a control-identity typology among this potentially at-risk population of young men.

Further, this study recognizes and reflects upon the future potential of the typology for

developing highly tailored behavioral interventions targeted for each specialized group.
Discussion of Hypotheses and Outcomes

The first hypothesis predicted that the control-identity types emerging from the cluster
analyses would closely parallel the a priori definitions presented in Figure 2. The hypothesized
types of men described in Figure 2 were supported by the cluster analysis. The analysis
demonstrated that there are at least four distinct groups of men in the sample who differ on key
variables, including internal control constructs, external control constructs, perceived ability to
manipulate situations and others, perceived vulnerability, and intention to perform testicular self-
examination as a preventative behavior.

The second hypothesis predicted that at-risk males scoring high (compared to low) on
‘unrealistic external’ (UE) control would perceive the value of TSE (health promotion) as being
lower. The Unrealistic Externals would be expected to see little value in regularly practicing
healthy behaviors, particularly prevention. These individuals feel as though god, fate, karma,
luck, or chance have more of an influence over their health than their own personal agency.
Therefore, they would be less apt to sustain health promotion behaviors (e.g. TSE) than men who
are more internally disposed. The hypothesis was supported in that Unrealistic Externals scored
the lowest of all the clusters on the Value of Health Promotion variable, again thus mirroring the
a priori definition. All other clusters were not significantly different from each other, thus

lending further support to the theoretical underpinnings of the control-identity typology.
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The third hypothesis stated that at-risk males scoring high (compared to low) on ‘realistic
internal’ (RI) control will perceive the value of TSE as being higher. The logic was that Realistic
Internals are the types of individuals who should be the most efficacious relative to health
promotion behaviors, that they would be generally well informed about appropriate prevention
behaviors, and would be open to changing their behavior based on their own research, sound
advice from their peers, and/or suggestions from health professionals. Although the Realistic
Internals did have the highest Value score, this hypothesis was not supported in that all groups
had high Value scores (ranging from 8.93 to 9.26 on the 0-10 scale), with the exception of the
Unrealistic Externals (5.96). These results indicate that most groups (with the exception of the
Unrealistic Externals) do see the value of health promotion. The fact that the Realistic Internals
scored highest on the Value concept does reflect added consistency in the underlying foundations
of the control-identity typology system posited in the a priori definitions.

The fourth hypothesis stated that at-risk males scoring high (compared to low) on
‘unrealistic internal’ (UI) control will perceive their vulnerability to testicular cancer to be lower.
Unrealistic Internals are the types of individuals who would be expected to have a heightened
sense of internal control and situational manipulation, therefore limiting their sense of
vulnerability to death, disease, and general adverse events. They should feel strongly that they
have the ability to control most aspects of their health and wellbeing. This hypothesis was
supported in that the Unrealistic Internals scored lower on perceived Vulnerability than all other
clusters. Again, this finding mirrors the a priori definition of the Unrealistic Internals. It should
be noted, however, that the Tukey post-hoc analysis did show a non-significant difference

between Unrealistic Internals and Unrealistic Externals on perceived Vulnerability—indicating
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that both of the “Unrealistic” groups see themselves as less vulnerable than do the “Realistic”
groups.

The results would suggest that too much or too little sense of control (demonstrative of
Unrealistic Internals and Unrealistic Externals) produces lower perceived vulnerability, which,
again, is supportive of the a priori definitions seen in Figure 2. However, the differences between
Unrealistic Externals and Unrealistic Internals needs to be further explored before firm
conclusions relative to this hypothesis can be offered.

The fifth hypothesis predicted that at-risk males scoring high (compared to low) on
‘realistic external’ (RE) control will perceive their vulnerability to testicular cancer to be higher.
Realistic Externals, being susceptible to outside influence, would be expected to perceive that
they have less control over their health. In this study they scored second highest on perceived
Vulnerability (8.12) behind the Realistic Internals (8.44). As noted in Chapter 4, the hypothesis
was not supported. However, the fact that the mean scores for the Realistic Externals and
Realistic Internals were very similar again suggests that there is merit to the underlying control-
identity typology schema.

The sixth hypothesis stated that at-risk males scoring high (compared to low) on
‘unrealistic internal” (UI) control will perceive their control in preventing testicular cancer to be
higher. The data show that although the Unrealistic Internals scored the highest on [-Control
among all clusters (8.07). The Tukey post-hoc analyses show significant difference between
Cluster 3 (Unrealistic Internals) and Cluster 4 (Realistic Internals). Thus, this hypothesis was
supported. However, the lack of significance in the difference between the ‘internal’ groups

needs to be addressed in future studies, as this variable is essential to the control-identity
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typology. Increasing the sample size or refining the Control Identity Survey could assist in
fleshing out the differences in I-Control between Unrealistic Internals and Realistic Internals.
However, this is demonstrative of “internals” having the predisposition to have a higher
perception of self-efficacious health behavior than “externals”.

The seventh hypothesis posited that at-risk males scoring high (compared to low) on
‘unrealistic external’ (UE) control will perceive their control in preventing testicular cancer to be
lower. The data show that Unrealistic Externals scored lowest on [-Control compared to all other
clusters. The Tukey post-hoc analyses revealed a significant difference between Cluster 4
(Unrealistic Externals) and all other groups. This lends further support to the underlying control-
identity typology.

The eighth hypothesis stated that the perceptual maps of each control-identity (cluster)
will group perceptions of vulnerability, prevention value of health promotion, and health control
beliefs differently. Figures 12 through 15 provide the perceptual maps reflecting the perceptions
of each control-identity type. Each map has ‘Self” positioned centrally in the space. This variable
was created from mean scores on I-Control, Others-Control, TSE Value, Perceived
Vulnerability, and Manipulation (perceived ability to manipulate situations and others).

Figure 12 shows Realistic Externals centered in the 3-dimensional perceptual mapping
space. There is relatively little or no clustering of variables within the space, indicating that these
variables are not seen as closely associated with each other. For example, I-Control and Others-
Control are at relative opposite sides of the space. This may be influenced by knowledge,

awareness issues, or personal experience. This particular map is more indicative of the inherent
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perceptual nature of Realistic Externals: they are basically unsure about benefits or barriers to
specific health behaviors (i.e. TSE) or hesitant to adopt new or change existing behaviors.

Figure 13 illustrates a shift of Realistic Internals’ spatial relationships between ‘Self’,
Intention, ValueHealthPromotion, and Vulnerability, compared to the Realistic Externals.
Others-Control, I-Control, and Manipulation shift, but not as dramatically as the former
variables. Intention and ValueHealthPromotion are clustered together and situated closer to
‘Self” than the Realistic Externals. This suggests that Realistic Internals are more likely to
perform TSE because they value the possible benefits of disease prevention/health promotion.
Further, Vulnerability shifts closer to Intention and Value of Health promotion, thus indicating
that these individuals would be more likely to perform TSE than other groups due to a feeling of
personal vulnerability to testicular cancer. In other words, perceived susceptibility to testicular
cancer is more of a predictor of TSE performance for this group than for other groups. Overall,
Realistic Internals intend to perform TSE due to the high value they place on preventative
behaviors and the vulnerability they feel to testicular cancer.

Figure 14 illustrates Unrealistic Internals’ ‘Self” positioning closer to the I-Control and
Manipulation variables in the space compared to the other control-identities. Further,
Vulnerability slightly distances itself from ‘Self” indicating a lessened sense of susceptibility to
death and disease. Unrealistic Internals are relatively close to Intention, as Realistic Internals are,
but they do not associate Intention with Value of Health Promotion as highly. This would
suggest that these individuals do not associate Intention to perform TSE as strongly with their
perceived value of the behavior as do Realistic Internals. In other words, they would perform the

behavior, not because they value the behavior, but for some other motive; perhaps a need to have
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more perceived control over their health; not because they necessarily want to be healthier, but
because they want or need the sense of control.

This group, however, more closely links Intention with Value of Health Promotion than
do the Realistic Externals, suggesting that this type would be likely to perform TSE for the
perceived value of the behavior. Overall, the Internals (both groups) associate Intention with
Value of Health Promotion, indicating an inherent sense of value in preventative behaviors
among those who have an internal locus of control disposition. This closely parallels the a priori
typology definitions outlined in Figure 2.

Figure 15 illustrates Unrealistic Externals paralleling certain characteristics of the a priori
definitions outlined in Figure 2, yet offers evidence of perceptual associations deviant of this
study’s typology theory. I-Control and Manipulation move farther from ‘Self” compared to the
other control-identities. In fact these variables are farthest from ‘Self* for Unrealistic Externals
than for any other group. Intention is the farthest from this type than all others. This signifies that
this group is the group least likely to perform TSE among all control-identity types. However,
they do associate Intention with Value of Health Promotion, thus suggesting that if they valued
preventative measures as high, or higher, than other groups, they would be more apt to perform
TSE. This finding is opposite from what the a priori theory of control-identity would predict.
This issue could be fleshed out by increasing sample size and refining the Control Identity
Survey.

The ninth hypothesis stated that the location of ‘Self” in the mix of TSE concepts will
differ significantly for each of the control-identity types. Figure 18 shows that both Internals are

positioned close to each other. Further, both External groups are positioned close to each other
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demonstrating high consistency in locus of control responses. The positioning of the four
control-identity types in the 3-dimensional space is consistent with the a priori definitions
outlined in Figure 2, including Internals clustering nearer to Intention and Value of Health
Promotion while Externals position nearer to Others-Control and away from Value of Health
Promotion. Most importantly, the one-sample t-tests confirmed the significance of positioning of
each “Self” in the space. This supports the underlying foundations of the control-identity
typology.

Conclusions

Based on this study’s results, the following conclusions can be drawn:

1) Based on the dimensions of locus of control and illusory control constructs, a typology
of men exists with four distinct groups perceiving vulnerability, value of health promotion, and
health control beliefs significantly different from one-another. This is demonstrated both
statistically and graphically, with the perceptual mapping software graphically illustrating these
differences.

2) Perceptual maps serve as a valuable tool to graphically illustrate sample perceptions of
health related concepts and control beliefs. From these maps, future research studies can be
designed to tailor effective health promotional messages specifically for each control-identity.

Implications

The following implications stem not only from the study results, but also from the

potential uses of perceptual mapping in designing promotional messages among groups of

individuals. The implications are detailed below:
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1) This research has implications for standardizing a typology of sampled populations in
health behavior promotional studies. This study demonstrated that among young men, there are
distinct groups that perceive vulnerability, value of health promotion techniques, and health
control beliefs differently. Previous research demonstrated that TSE was promoted among
samples of men with no variation in message according to personality or other defining,
individualistic traits. Past research has tended to use one homogenous message, sometimes
offered through different media (e.g. shower hang-ups, flyers, TV, peer groups), but nonetheless,
there was little or no variation in the content of the material.

2) This research has implications for using tailored messaging methods to increase the
successful and sustained practice of specific health behaviors, namely TSE. The differing
perceptions among this sample of men suggests that health professionals should tailor health
promotional messages for each group in order to achieve maximum success in persuading the
entire group to change behaviors, at least for TSE promotion. The literature outlined how TSE
performance among men, even if successfully promoted, was not sustained post-intervention.
This was attributed to a flaw in the message. This study suggests that tailoring messages around
control-identities could promote sustained TSE performance among males.

3) This research also has implications for expanding the use of locus of control in
research studies. As outlined in Chapter 2, previous research noted the limited value of using
locus of control as a predicative variable in behavioral studies. In this study the use of the
Multidimensional Health Locus of Control Scale and the “realistic vs. unrealistic” expansion of
the control concept provided for a more innovative use of the locus of control concept. This

method produced demonstrably reliable and valid results. For example, Figure 18 clearly
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demonstrates a clustering of internally dominated locus of control individuals (unrealistic and
realistic) with each other and externally dominated locus of control individuals (unrealistic and
realistic). From the results of this study it is clear that locus of control is still a legitimate
construct for use in health behavioral studies. However, further work is needed to fully
understand the role that “illusory control” constructs play in health beliefs.

4) This study’s results have implications for continued use of the Theory of Planned
Behavior in health behavior research. As outlined in Chapters 1 and 2, this research used the
Theory of Planned Behavior as a guide to assist in developing the theoretical foundations of the
control-identity typology system. Based on the high variance explained value and the consistent,
clean results of the judgment/attitudinal factor analysis, the ‘attitude’ construct is well
represented by the control-identity typology.

5) This study supports previous research with the evidence demonstrated in Table 21
where men report limited knowledge or awareness relative to testicular cancer and TSE. Men are
unsure about the risk of the disease and benefits of prevention measures. This finding supports
the idea that new and innovative methods are needed to assist in promoting awareness of
testicular cancer and TSE.

6) This study has implications in furthering behavioral intervention studies in the field.
Table 22 illustrates that men are indeed receptive to promotional information about testicular
cancer and TSE. However, as past literature demonstrates, although men are exposed to
promotional messages, these messages do not have a lasting effect post-intervention. This new
typology system has the potential to provide the tools necessary to design messages that will

promote longer-lasting TSE performance.
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7) This study also has implications for future research on the relationship of perceived
masculinity to health promotion behaviors. Specifically, there is need to explicate how the
individual’s perceived masculinity/femininity links to control beliefs and to the typology detailed
in this study. Do the control-identity types vary systematically relative to control (I-Control and
Others-Control) and vulnerability variables? In other words, masculinity needs to be addressed in
a more gender-identity sense (masculinity/femininity) rather than a sex/gender approach.

8) Finally, this research has implications for the use of perceptual mapping in behavioral
health studies. The use of this 3-dimensional modeling tool allowed for the simultaneous visual
representation of each control-identity’s perceptions of vulnerability, value of health promotion,
and health control beliefs. These ‘maps’ can be used for vectored messaging methods that
highlight core variables in the message design process. Using these core variables could allow
researchers to more effectively focus message strategies upon specific attitudes or behaviors to
maximize results.

Recommendations

The following recommendations are offered based on the results of this study:

1) The Control Identity Survey needs to be refined. The survey is repetitive in the
measurement of some concepts. Although this provided a repeated measures-validity check, it
swelled the survey to 41 questions. Further, the survey should be reviewed to ensure each of the
core variables used to cluster the sample is theoretically and conceptually sound (i.e. perceived
vulnerability, perceived value of health promotion, and health control beliefs). As mentioned
above, this refinement will be used to flesh out variables such as illusory control, intention, locus

of control, etc., with more efficiency and effectiveness.
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2) The Control Identity Survey developed for this study needs to be used on a larger
sample of men to further refine the control-identity typology.

3) Further development and application is needed to verify the factors identified through
the factor analyses in this study. This could assist in increasing variance explained values in
future data analyses.

4) Although this study did not perform analyses based on demographic data, including
race or age, future analyses should explore TSE performance and perceptions of vulnerability,
value of health promotion, and health control beliefs across race and/or age.

5) Data should be collected via similar methods. It is in the best interest of limiting
potential biases that the researcher try to limit multiple methods of collecting data. This study
collected data in hard copy form as well as digitally via SurveyMonkey.com. Although there
appeared to be no issues or problems with collecting two forms of data in the current study, in
order to avoid any continuity or error issues in future analyses, one form of data collection
should be used.

6) If the Control Identity Survey is to be published and distributed for future studies, a
guidance pamphlet should be created to ensure the proper use and understanding of the
instrument.

7) Although terms such as “realistic and unrealistic”” were appropriate for this exploratory
study, given the results of the present research, it is suggested that other concepts or labels may
be more appropriate and/or more easily operationalized. For example, the “illusory” construct
used by some scholars may turn out to more accurately reflect the underlying cognitive processes

at work. Similarly, perhaps different terms should be used to describe the types. Further, it is
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worth questioning whether the control-identity typology is a bipolar system measured linearly, or
should be thought of as four groups with overlapping, and sometimes similar traits (see Figure

17).

Ul

Figure 17
Proposed Dimensions for Future
Control-Identity Research

8) The control-identity typology is rooted in perception. The realistic/unrealistic axis
from which control-identities stem, along with locus of control, need to be understood in terms
of subjective feelings toward one’s reality. In other words, what an outsider would view as an
objectively impossible and unrealistic situation, the insider may see as being completely possible
and realistic. If perception is subjective reality to a given individual, then the idea of unrealism in
the sense of possible control over situations needs to be reexamined. For example, just as Taylor

and Brown (2004) warn that illusions of control can be, and are, sometimes detrimental, we must
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also explore the possibility that under certain circumstances such illusions may serve positive
functions — such as coping mechanisms for stress reduction or confidence building.
Limitations

There were limitations in the study design. The convenience sampling approach limits the
generalizability of the study findings, as it is not a true probability sample. Also, the self-reported
survey data contributes to weaknesses in the data and introduces possible participant biases.
Further, construct validity of the control-identity typology model, reliability of the primary
survey, and applied sampling methods represent potential sources of error for the study.

Efforts were made to minimize sources of error and biases in the study. The panel of
experts used to evaluate the instrumentation enhanced the establishment of content validity,
while the test-retest procedure documented instrument reliability. Further, the use of established
instruments such as the Multidimensional Health Locus of Control Survey, and the illusory
control inventory contributed to the construct validity of the survey and the resulting cluster
groupings making up the control-identity typology.

It is acknowledged that an education bias may have been introduced by studying only
college men. As the study is limited to men attending college, external validity/generalizability is
indeed limited. It is recognized that literacy and social justice factors may affect the access that
certain sectors of the population have to health promotional resources.

Attrition and loss to follow-up were not an issue in this research due to the cross-
sectional study design. Data were collected at one time for each individual and there was no

follow-up assessment.
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Finally, since this study was conceptualized around testicular cancer and its related
preventative behaviors, the results may be biased towards this particular topic and may limit
generalizability to other disease domains. However, it is expected that this research approach in
general, and the resulting typology specifically, can be productively applied to other realms of
disease and wellness.

Recommendations for Future Research
Theory of Planned Behavior

The use of control-identities in behavioral research could lend explanatory power to
research using ‘attitude’ to predict behavior (i.e. Theory of Planned Behavior or the Theory of
Reasoned Action). The outlined literature suggested a link between control constructs and
outcome expectancies. This study highlights the significance of outcome expectancies (perceived
vulnerability, value of health promotion, health control beliefs) and their impact on how
participants respond to their informational and behavioral world. Thus, future research
highlighting the role of attitude in predicting behaviors should consider the participant’s control-
identity. This variable could be a valuable concept in improving predictive power.

Other Suggestions

1) Future applications of this study’s theoretical foundation (control-identity) could well
be applied in at-risk communities to assist in alleviating existing health disparities. Most TSE
promotional or descriptive research takes places among educated samples (i.e., college or
secondary school students), it is suggested that attention be paid to determining other affective

variables in at-risk communities, including violence and parental guidance (subjective norms).
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2) Data were collected at one time for each individual and there was no follow-up
assessment. Future studies should assess whether control-identities are static/stable, or change
over time.

3) Future studies should explore the role that perceived masculinity plays in decisions to
perform TSE. It is predicted that perceived maleness could be a very influential factor in TSE
promotional efforts. It is suggested that the assessment of the control-identity typology could be
strengthened by the addition of the concept of perceived masculinity.

4) This study further confirms that men report limited awareness and/or knowledge about
testicular cancer and TSE. Men are unsure about the risks of the disease and benefits of
prevention measures. This reinforces the need for new and innovative methods to educate and
promote awareness of testicular cancer and TSE.

5) As past literature demonstrates, although men are exposed to promotional messages,
these efforts do not have a lasting affect post-intervention. This new typology system, by
tailoring message strategies for specific types of men, could provide the tools necessary to design
more effective and long-lasting promotional campaigns to encourage men to regularly perform
TSE.

6) The control-identity typology needs to be integrated with other areas of research in
health psychology (i.e. personality types and control-identity types) to explore similarities and/or
differences. Of particular importance will be relationships to stress, immune response, anxiety,
hypertension, and allostatic load. Such comparisons could lead to future behavioral interventions

that more comprehensively link psychological factors with physiological/health responses.
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7) Decision-making processes and the decision-making literature need to be further
linked to the control-identity typology. In essence, this is what the control-identity research aims
to accomplish -- i.e., will participants/patients decide to perform the protective prevention

behaviors being promoted?
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APPENDIX

Cogniplot Output Values

Control Cards:
RUN NAME TSE Cluster ALL
CONCEPTS 10
DATASETS 5.
LABELS IControl
OthersControl
ValuHelthPromo
Vulnerability
Manipulation
Intention
Real Ext.
Real Int.
Unreal Int.
Unreal Ext.
OPERATIONS COMPARISON
I-O SECTION
DATA TYPE RAW
MEDIUM CARD
INPUT FORMAT (*)
SPECIFICATIONS
READ DATA

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=2

An analysis of 10 concepts
utilizing 5 sets of data

The concepts are:

01 IControl

02 OthersControl
03 ValuHelthPromo
04 Vulnerability

05 Manipulation
06 Intention

07 Real Ext.

08 Real Int.

09 Unreal Int.
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10 Unreal Ext.

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=3
DISTANCE data cards for DATASET 1

Case=1

8.85 801 822 6.55 837 3.04 0.00 0.00 0.00 7.07 934 7.18 924 4.04
0.00 0.00 0.00 9.62 9.72 17.19

1.07 0.00 0.00 0.00 7.11 8.75 1.88 0.00 0.00 0.00 8.88 3.15 0.00 0.00
0.00 3.05 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=4

MEAN DISTANCE MATRIX FOR DATASET 1

1 0.000

2 8850 0.000

3 8.010 7.070 0.000

4 8220 9340 9.620 0.000

5 6.550 7.180 9.720 7.110 0.000

6 8370 9.240 7.190 8.750 8.880 0.000

7 3.040 4.040 1.070 1.880 3.150 3.050 0.000

& 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
9 10

9 0.000

10 0.000 0.000
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NUMBER OF CASES = 1

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=5

CENTROID SCALAR PRODUCTS MATRIX FOR DATASET 1

22312

-15.022  25.966

-8.680  0.235 24.488

-9.185 -17.191 -20.585 26.887

0.661 -1.837 -24.039 -0.876 21913

-10.737 -16.570 -0.468 -11.702 -15.335 26.272

3.552 1.839 8.688 8.693 3.012 5.501 -5.966

5.699 7.527 6.787 7987 5500 7.679 -8.440 -10.913
5699 7.527 6.787 7.987 5500 7.679 -8.440 -10.913
10 5.699 7.527 6.787 7987 5500 7.679 -8.440 -10.913

O 001N DN B~ W=

9 10

9 -10913
10 -10.913 -10.913

SUM OF SQUARES OF ALL MATRIX ELEMENTS = 2182.633

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=6

FACTOR MATRIX FOR DATASET 1
(NORMAL SOLUTION)

1 IControl 1.434 -0.598 -4.587 -1.115 0.974 0.000 0.000
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2 OthersCo  -1.461 4925 1453 0.611 1.160 0.000 0.000 0.000
3 ValuHelt -4.795 0.164 -0.230 -2.194 -1.237 0.000 0.000 0.000
4 Vulnerab  3.800 -2.092 3.085 -2.092 0.396 0.000 0.000 0.000
5 Manipula  3.789 1.826 -0.733 2.029 -1.634 0.000 0.000 0.000
6 Intentio -2.560 -3.836 0.511 3.060 0.397 0.000 0.000 0.000
7 Real Ext -0.119 -0.494 0.243 -0.656 -0.776 0.000 0.000 0.000
8 RealInt -0.030 0.035 0.086 0.119 0.240 0.000 0.000 0.000
9 Unreal] -0.030 0.035 0.086 0.119 0.240 0.000 0.000 0.000
10 Unreal E  -0.030 0.035 0.086 0.119 0.240 0.000 0.000 0.000

EIGENVALUES (ROOTS):

62.553 47.304 33.604 24.758 7.584 0.000 0.000 0.000

PERCENTAGE OF DISTANCE ACCOUNTED FOR BY INDIVIDUAL VECTOR:
35.581 26.907 19.115 14.083 4.314 0.000 0.000 0.000

CUMULATIVE PERCENTAGES OF REAL DISTANCE ACCOUNTED FOR:
35.581 62.488 81.603 95.686 100.000 100.000 100.000 100.000

CUMULATIVE PERCENTAGES OF TOTAL (REAL AND IMAGINARY) DISTANCE

ACCOUNTED FOR:

57.319 100.665 131.457 154.144 161.093 161.093 161.093 161.093

0 9 10

1 IControl 0.092 -1.825
2 OthersCo 0.199 -2.052
3 ValuHelt -0.267 -2.204
4 Vulnerab -0.074 -2.445
5 Manipula -0.148 -1.755
6 Intentio 0.076 -2.183
7 Real Ext 0.908 2.548
8 RealInt -0.262 3.305
9 Unreall -0.262 3.305
10 Unreal E  -0.262 3.305

EIGENVALUES (ROOTS):
-1.183 -65.489

PERCENTAGE OF DISTANCE ACCOUNTED FOR BY INDIVIDUAL VECTOR:
-0.673 -37.251
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CUMULATIVE PERCENTAGES OF REAL DISTANCE ACCOUNTED FOR:
99.327 62.076

CUMULATIVE PERCENTAGES OF TOTAL (REAL AND IMAGINARY) DISTANCE
ACCOUNTED FOR:
160.009 100.000

TRACE: 109.132

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=7
DISTANCE data cards for DATASET 2

Case=1

791 936 9.61 722 894 221 0.00 0.00 0.00 970 9.11 9.20 8.05 7.39
0.00 0.00 0.00 7.21 8.06 5.34

0.74 0.00 0.00 0.00 926 6.76 156 0.00 0.00 0.00 8.62 2.61 0.00 0.00
0.00 2.50 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=8

MEAN DISTANCE MATRIX FOR DATASET 2

0.000

7.910 0.000

9.360 9.700 0.000

9.610 9.110 7.210 0.000

7.220  9.200 8.060 9.260 0.000

8.940 8.050 5340 6.760 8.620 0.000

2210 7.390 0.740 1.560 2.610 2.500 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

O 00 1N DN K~ WK =
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9 0.000
10 0.000 0.000

NUMBER OF CASES = 1

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=9

CENTROID SCALAR PRODUCTS MATRIX FOR DATASET 2

1 26.668

2 -1.404 33.092

3 -19.725 -19.753 21.492

4 -20.421 -12.529 -2.825 24.842

5 0.060 -12.984 -8.945 -17.662 25.581

6 -17.292 -6.520 5.824 -1.092 -15.026 18.671

7 9.030 -12.622 8.610 9.342 7.522 4348 -3.725

8 7.695 10907 5.107 6.782 7.151 3.696 -7.502 -11.279
9 7.695 10907 5.107 6.782 7.151 3.696 -7.502 -11.279
10  7.695 10.907 5.107 6.782 7.151 3.696 -7.502 -11.279

9 -11.279
10 -11.279 -11.279

SUM OF SQUARES OF ALL MATRIX ELEMENTS = 2255.718

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=10

FACTOR MATRIX FOR DATASET 2

129



(NORMAL SOLUTION)

O 001N DN B~ WK =

IControl  -4.327 -1.667 -1.563 -2.909 0.186 0.000 0.000 0.000
OthersCo  -3.433 4905 1.006 0.869 0.508 0.000 0.000 0.000
ValuHelt  3.725 -1.176 2.212 -0.768 2.190 0.000 0.000 0.000
Vulnerab  3.444 1276 -3.882 1.329 0.067 0.000 0.000 0.000
Manipula  -2.095 -3.935 1.092 2956 -0.705 0.000 0.000 0.000
Intentio  2.847 1.334 1.801 -1.428 -2.409 0.000 0.000 0.000
Real Ext  0.999 -1.960 -0.921 -0.778 -0.289 0.000 0.000 0.000
Real Int  -0.387 0.408 0.085 0.244 0.151 0.000 0.000 0.000
Unreal I  -0.387 0.408 0.085 0.244 0.151 0.000 0.000 0.000

10 Unreal E  -0.387 0.408 0.085 0.244 0.151 0.000 0.000 0.000

EIGENVALUES (ROOTS):
70.184 51.457 28.727 23.137 11.545 0.000 0.000 0.000

PERCENTAGE OF DISTANCE ACCOUNTED FOR BY INDIVIDUAL VECTOR:
37.927 27.807 15.524 12.503 6.239 0.000 0.000 0.000

CUMULATIVE PERCENTAGES OF REAL DISTANCE ACCOUNTED FOR:
37.927 65.734 81.258 93.761 100.000 100.000 100.000 100.000

CUMULATIVE PERCENTAGES OF TOTAL (REAL AND IMAGINARY) DISTANCE

ACCOUNTED FOR:

O 00 1N DN WD =

62.228 107.852 133.322 153.836 164.072 164.072 164.072 164.072

9 10

IControl 0.564 2.336
OthersCo  -0.944 1.970
ValuHelt 0.100 2.010
Vulnerab 0.339 2.318
Manipula  0.099 2.170
Intentio 0.305 1.486
Real Ext  -2.293 -2.201
Real Int 0.610 -3.363
Unreal 1 0.610 -3.363

10 Unreal E  0.610 -3.363
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EIGENVALUES (ROOTS):
-7.812 -64.453

PERCENTAGE OF DISTANCE ACCOUNTED FOR BY INDIVIDUAL VECTOR:
-4.221 -34.830

CUMULATIVE PERCENTAGES OF REAL DISTANCE ACCOUNTED FOR:
95.779 60.949

CUMULATIVE PERCENTAGES OF TOTAL (REAL AND IMAGINARY) DISTANCE
ACCOUNTED FOR:
157.146 100.000

TRACE: 112.786

INITIAL SUM OF SQUARES 655.4841
ITRANSFORMATION MATRIX

-0.3331E+00 -0.6690E+00 +0.5508E+00 -0.1937E+00 -0.3035E+00 -0.3900E-15 +0.1925E-15
+0.1089E-15 -0.3850E-01 -0.8427E-01

-0.3282E+00 +0.2932E+00 +0.5507E+00 +0.4968E-01 +0.7037E+00 -0.2752E-15 +0.8538E-
17 +0.1429E-15 -0.1324E-01 -0.7260E-01

-0.7005E+00 +0.2689E+00 -0.1397E+00 +0.5074E+00 -0.3721E+00 -0.2216E-14 +0.1423E-14
+0.2337E-15 -0.1405E+00 -0.4088E-01

+0.4608E+00 +0.4035E+00 +0.5911E+00 +0.2106E+00 -0.4335E+00 -0.3148E-14 +0.1879E-
14 +0.5865E-15 -0.2075E+00 +0.1036E-01

-0.2549E+00 +0.4301E+00 -0.4238E-01 -0.8065E+00 -0.2094E+00 -0.3944E-14 +0.2703E-14
+0.8697E-15 -0.2303E+00 +0.2858E-01

-0.3555E-16 +0.1508E-15 +0.2349E-15 +0.4479E-18 -0.6405E-16 +0.2167E+00 +0.9621E+00
-0.1654E+00 +0.6092E-14 +0.2273E-16

+0.4844E-15 -0.2588E-15 -0.2237E-15 -0.8296E-16 +0.8141E-15 +0.6176E-01 -0.1826E+00 -
0.9813E+00 -0.7339E-14 -0.2321E-16

-0.2122E-15 +0.4769E-15 +0.5729E-15 +0.1433E-15 -0.8111E-15 -0.9743E+00 +0.2024E+00 -
0.9898E-01 +0.1988E-13 +0.7005E-16

+0.8535E-01 -0.2107E+00 -0.1311E+00 +0.8195E-01 +0.2048E+00 -0.1769E-13 +0.1086E-13
+0.4328E-14 -0.9392E+00 -0.1836E-01

+0.7705E-01 +0.4478E-01 -0.7393E-01 -0.3064E-01 -0.2473E-01 +0.2595E-15 -0.1407E-15 -
0.5946E-16 +0.1860E-01 -0.9923E+00

REDUCED SUM OF SQUARES= 242.4761
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CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=11

ROTATED FACTOR MATRIX FOR DATASET 2

THE ORIGIN IS AT THE CENTROID
THE SOLUTION IS ACCURATE TO WITHIN 1.00 DEGREES

0 1 2 3 4 5 6

1 IControl 1.924 0.877 -5.057 -0.826 2.001

0.000

2 OthersCo -0.829 4.861 1.140 1.055 3.393
0.000

3 ValuHelt -3.153 -1.541 0.386 -1.639 -2.936
0.000

4 Vulnerab 1.956 -2.376 3.709 -2.391 0.719
0.000

5 Manipula 2.942 1.507 -1.870 1.897 -3.707
0.000

6 Intentio -2.552 -2.639 1.159 2.050 0.554

0.000

7 Real Ext 0.305 -1.545 -0.385 -0.810 -1.357
0.000

8 Real Int -0.197 0.285 0.306 0.221 0.444
0.000

9 Unreal | -0.197 0.285 0.306 0.221 0.444
0.000

10 Unreal E -0.197 0.285 0.306 0.221 0.444
0.000
0 9 10

1 IControl 0.483 -1.804

2 OthersCo 0.552 -2.022

132

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
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0.000

0.000

0.000

0.000
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0.000



3 ValuHelt -0.840 -2.261
4 Vulnerab -0.170 -2.515
5 Manipula -0.525 -1.727
6 Intentio 0.212 -1.974
7 Real Ext 2.458 2.306
8 Real Int -0.723 3.333
9 Unreal I -0.723 3.333
10 Unreal E -0.723 3.333

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=12

DISTANCES MOVED IN THE INTERVAL BETWEEN TIME 1 AND TIME 2

CONCEPT 1 (IControl ) MOVED  1.982 UNITS
CONCEPT 2 (OthersControl ) MOVED  2.410 UNITS
CONCEPT 3 (ValuHelthPromo ) MOVED  3.084 UNITS
CONCEPT 4 (Vulnerability ) MOVED  2.020 UNITS
CONCEPT 5 (Manipulation ) MOVED  2.563 UNITS
CONCEPT 6 (Intention ) MOVED  1.719 UNITS
CONCEPT 7 (Real Ext. ) MOVED  2.121 UNITS
CONCEPT 8 (Real Int. ) MOVED  0.636 UNITS
CONCEPT 9 (Unreal Int. )MOVED  0.636 UNITS
CONCEPT 10 (Unreal Ext. ) MOVED  0.636 UNITS

THE MEAN DISTANCE BETWEEN ALL POINTS IN SPACE 1 AND THEIR
COUNTERPARTS IN SPACE 2IS  1.781

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=13
CHANGE IN COORDINATES BETWEEN DIFFERENT DATASETS

0 1 2 3 4 5 6 7 8

1 IControl 0.489 1.475 -0.469 0.289 1.028 0.000 0.000
0.000

2 OthersCo 0.631 -0.063 -0.313 0.444 2.233 0.000 0.000
0.000
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3 ValuHelt
0.000

4 Vulnerab
0.000

5 Manipula
0.000

6 Intentio
0.000

7 Real Ext
0.000

8 Real Int
0.000

9 Unreal I
0.000

10 Unreal E
0.000
0

IControl
OthersCo
ValuHelt
Vulnerab
Manipula
Intentio
Real Ext
Real Int
Unreal 1
10 Unreal E

O 00 1N DN B~ WK —

1.642

-1.844

-0.847

0.008

0.424

-0.168

-0.168

-0.168

0.391
0.353
-0.574
-0.096
-0.377
0.136
1.549
-0.461
-0.461
-0.461

-1.706

-0.284

-0.318

1.196

-1.050

0.250

0.250

0.250

0.022
0.030
-0.057
-0.070
0.027
0.209
-0.242
0.027
0.027
0.027

0.616 0.554 -1.700 0.000 0.000
0.624 -0.299 0.323 0.000 0.000
-1.137 -0.132 -2.073 0.000 0.000
0.648 -1.009 0.157 0.000 0.000
-0.628 -0.154 -0.581 0.000 0.000
0.220 0.102 0.205 0.000 0.000
0.220 0.102 0.205 0.000 0.000
0.220 0.102 0.205 0.000 0.000

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=14

DISTANCE BETWEEN CONCEPTS

NEW
CONCEPTS

1

OLD CONCEPTS
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1 1.982

2 8863 2410

3 7956 8.293 3.084

4 8.632 8923 8457 2.020

5 6.743 8251 9.353 8.468 2.563

6 7957 7.806 6.027 7.864 8288 1.719

7 6929 8988 7.659 7.632 7.418 7.624 2.121

& 7.531 7412 7.808 8277 7290 7.856 2.481 0.636

9 7.531 7412 7.808 8277 7290 7.856 2481 0.636

10 7.531 7.412 7.808 8277 7290 7.856 2.481 0.636
9 10

9 0.636

10 0.636 0.636

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=15
DISTANCE data cards for DATASET 3

Case=1

859 926 887 7.28 7.67 193 0.00 0.00 0.00 746 940 948 866 7.94
0.00 0.00 0.00 846 9.19 6.27

1.01 0.00 0.00 0.00 9.52 947 549 0.00 0.00 0.00 876 2.79 0.00 0.00
0.00 3.34 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=16

MEAN DISTANCE MATRIX FOR DATASET 3

1 0.000
2 8.590 0.000
3 9260 7.460 0.000
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8.870 9.400 8.460 0.000

7.280 9.480 9.190 9.520 0.000

7.670 8.660 6.270 9.470 8.760 0.000

1.930 7.940 1.010 5.490 2.790 3.340 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

O 03N L B

9 0.000
10 0.000 0.000

NUMBER OF CASES = 1

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=17

CENTROID SCALAR PRODUCTS MATRIX FOR DATASET 3

23.095

-9.202  32.289

-20.579 -0.934 21.494

-11.479 -11.723 -8.727 32.624

-0.969 -14.808 -17.498 -15.020 27.966

-6.472 -9.959 2.485 -17.134 -12.991 22.789

9.387 -15.675 9940 0.945 9.793 5519 -0.595

5406 10.004 4.606 10.171 7.842 5.254 -6.438 -12.282
5406 10.004 4.606 10.171 7.842 5.254 -6.438 -12.282
10 5406 10.004 4.606 10.171 7.842 5.254 -6.438 -12.282

O 0 IO\ DN B W —

9 10

9 -12.282
10 -12.282 -12.282
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SUM OF SQUARES OF ALL MATRIX ELEMENTS = 2456.351

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=18

FACTOR MATRIX FOR DATASET 3

(NORMAL SOLUTION)
0 1 2 3 4 5 6 7 8

1 IControl  3.314 0.079 -1.516 -3.407 1.575 0.000 0.000 0.000
2 OthersCo  -3.921 -0319 -4.628 0.141 -0.013 0.000 0.000 0.000
3 ValuHelt -3.147 2.061 2289 1.642 2.061 0.000 0.000 0.000
4 Vulnerab -0.908 -5.464 2.674 -0.452 -0.639 0.000 0.000 0.000
5 Manipula  4.430 0.137 -1.323 3.420 -0.769 0.000 0.000 0.000
6 Intentio -0.713 3.705 1.706 -1.655 -2.512 0.000 0.000 0.000
7 Real Ext 1.720 1.012 1919 0.176 1.177 0.000 0.000 0.000
8 RealInt -0.258 -0.403 -0.374 0.045 -0.294 0.000 0.000 0.000
9 Unreal] -0.258 -0.403 -0.374 0.045 -0.294 0.000 0.000 0.000
10 Unreal E  -0.258 -0.403 -0.374 0.045 -0.294 0.000 0.000 0.000

EIGENVALUES (ROOTS):

60.377 49.469 44.870 29.003 15.681 0.000 0.000 0.000
PERCENTAGE OF DISTANCE ACCOUNTED FOR BY INDIVIDUAL VECTOR:

30.279 24.809 22.502 14.545 7.864 0.000 0.000 0.000

CUMULATIVE PERCENTAGES OF REAL DISTANCE ACCOUNTED FOR:
30.279 55.089 77.591 92.136 100.000 100.000 100.000 100.000

CUMULATIVE PERCENTAGES OF TOTAL (REAL AND IMAGINARY) DISTANCE
ACCOUNTED FOR:
49.160 89.438 125.972 149.586 162.354 162.354 162.354 162.354

0 9 10
1 IControl 0.753 -1.927
2 OthersCo -1.117 -1.837
3 ValuHelt 1.121 -1.894
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4 Vulnerab -0.156 -2.407
5 Manipula 0310 -2.372
6 Intentio -0.078 -1.844
7 Real Ext -2.592 1.719
8 Real Int 0.586 3.521
9 Unreal I 0.586 3.521
10 Unreal E 0.586 3.521

EIGENVALUES (ROOTS):
-10.947 -65.634

PERCENTAGE OF DISTANCE ACCOUNTED FOR BY INDIVIDUAL VECTOR:
-5.490 -32.916

CUMULATIVE PERCENTAGES OF REAL DISTANCE ACCOUNTED FOR:
94.510 61.594

CUMULATIVE PERCENTAGES OF TOTAL (REAL AND IMAGINARY) DISTANCE
ACCOUNTED FOR:
153.440 100.000

TRACE: 122.818

INITIAL SUM OF SQUARES 328.1912
ITRANSFORMATION MATRIX

+0.6640E+00 -0.1853E+00 -0.6222E+00 +0.1733E+00 -0.2923E+00 +0.1790E-14 -0.1134E-14
-0.6885E-16 +0.1044E+00 +0.1061E+00

-0.6984E+00 -0.9184E-01 -0.4511E+00 +0.4696E+00 -0.2410E+00 +0.2600E-14 -0.2321E-14 -
0.1208E-14 +0.1468E+00 -0.1043E-01

-0.1033E+00 -0.8545E+00 +0.2355E+00 -0.2864E+00 -0.3457E+00 +0.1026E-14 -0.7347E-15
+0.1025E-15 +0.4643E-01 +0.4178E-02

+0.5590E-01 +0.3809E+00 +0.3510E+00 +0.1138E+00 -0.8325E+00 -0.1706E-14 +0.8189E-
15 -0.2649E-15 -0.1452E+00 +0.3728E-01

-0.2120E+00 +0.2727E+00 -0.4068E+00 -0.8052E+00 -0.1985E+00 +0.3692E-14 -0.2310E-14
-0.2012E-14 +0.1638E+00 +0.2526E-01

-0.3509E-15 +0.3164E-15 -0.6573E-15 -0.3805E-15 -0.2316E-15 -0.1672E+00 -0.6747E+00
+0.7189E+00 -0.3038E-14 -0.5658E-16

+0.2806E-15 +0.2591E-16 +0.3789E-15 -0.1125E-15 +0.5353E-16 -0.8562E+00 -0.2623E+00 -
0.4452E+00 +0.1055E-13 +0.3232E-16

-0.4296E-15 +0.1288E-14 +0.1337E-14 -0.3487E-15 -0.1438E-14 -0.4889E+00 +0.6900E+00
+0.5338E+00 +0.2385E-13 +0.2399E-15
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-0.7965E-01 -0.8676E-01 -0.2516E+00 -0.7810E-01 +0.2588E-02 -0.1936E-13 +0.1544E-13
+0.5770E-14 -0.9560E+00 -0.5328E-01
-0.7893E-01 -0.3458E-02 +0.4448E-01 -0.3670E-03 +0.6668E-01 -0.1092E-14 +0.7689E-15
+0.2790E-15 -0.5988E-01 +0.9918E+00

REDUCED SUM OF SQUARES= 257.3153

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=19

ROTATED FACTOR MATRIX FOR DATASET 3

THE ORIGIN IS AT THE CENTROID
THE SOLUTION IS ACCURATE TO WITHIN 1.00 DEGREES

0 1 2 3 4 5 6 7 8

1 IControl 1.870 -0.253 -4.566 -0.668 1.933 0.000 0.000
0.000

2 OthersCo -1.658 4.864 1.747 0.610 2.583 0.000 0.000
0.000

3 ValuHelt -4.051 -0.465 0.939 -1.793 -2.268 0.000 0.000
0.000

4 Vulnerab 3.250 -1.939 3.692 -3.013 1.000 0.000 0.000
0.000

5 Manipula 3.500 1.372 -1.800 2.196 -3.723 0.000 0.000
0.000

6 Intentio -2.646 -2.968 -0.448 2.969 0.479 0.000 0.000

0.000

7 Real Ext 0.068 -1.445 -0.763 -0.502 -1.682 0.000 0.000
0.000

8 Real Int -0.111 0.278 0.399 0.067 0.559 0.000 0.000
0.000

9 Unreal I -0.111 0.278 0.399 0.067 0.559 0.000 0.000
0.000

10 Unreal E -0.111 0.278 0.399 0.067 0.559 0.000 0.000
0.000
0 9 10
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1 IControl 0.436 -1.694
2 OthersCo 0.484 -2.190
3 ValuHelt -0.779 -2.171
4 Vulnerab -0.518 -2.440
5 Manipula -0.356 -1.798
6 Intentio 0.562 -2.057
7 Real Ext 2.960 2.059
8 Real Int -0.930 3.430
9 Unreal I -0.930 3.430
10 Unreal E -0.930 3.430

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=20

DISTANCES MOVED IN THE INTERVAL BETWEEN TIME 2 AND TIME 3

CONCEPT 1 (IControl ) MOVED  1.250 UNITS
CONCEPT 2 (OthersControl )MOVED  1.394 UNITS
CONCEPT 3 (ValuHelthPromo ) MOVED  1.659 UNITS
CONCEPT 4 (Vulnerability ) MOVED  1.568 UNITS
CONCEPT 5 (Manipulation ) MOVED  0.676 UNITS
CONCEPT 6 (Intention ) MOVED 1917 UNITS
CONCEPT 7 (Real Ext. ) MOVED  0.850 UNITS
CONCEPT 8 (Real Int. ) MOVED  0.324 UNITS
CONCEPT 9 (Unreal Int. ) MOVED  0.324 UNITS
CONCEPT 10 (Unreal Ext. ) MOVED  0.324 UNITS

THE MEAN DISTANCE BETWEEN ALL POINTS IN SPACE 2 AND THEIR
COUNTERPARTS IN SPACE 3IS  1.029

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=21
CHANGE IN COORDINATES BETWEEN DIFFERENT DATASETS
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1 IControl
0.000

2 OthersCo
0.000

3 ValuHelt
0.000

4 Vulnerab
0.000

5 Manipula
0.000

6 Intentio
0.000

7 Real Ext
0.000

8 Real Int
0.000

9 Unreal I
0.000

10 Unreal E
0.000
0

1 IControl
2 OthersCo
3 ValuHelt
4 Vulnerab
5 Manipula
6 Intentio
7 Real Ext
8 Real Int
9 Unreal I
10 Unreal E

-0.054

-0.829

-0.897

1.294

0.558

-0.094

-0.237

0.086

0.086

0.086

-0.047

-0.068

0.062
-0.349

0.169

0.350
0.502

-0.206

-0.206

-0.206

-1.130

0.003

1.076

0.437

-0.135

-0.329

0.100

-0.007

-0.007

-0.007

10

0.109
-0.168
0.090
0.075
-0.070
-0.083
-0.246
0.098
0.098
0.098

0.491

0.607

0.553

-0.017

0.070

-1.607

-0.378

0.093

0.093

0.093

0.158

-0.445

-0.154

-0.622

0.299

0.918

0.308

-0.154

-0.154

-0.154

-0.068

-0.810

0.669

0.281

-0.016

-0.075

-0.325

0.115

0.115

0.115

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=22

DISTANCE BETWEEN CONCEPTS

NEW
CONCEPTS

OLD CONCEPTS
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1 1.250

2 8.808 1.394

3 9713 8985 1.659

4 9.666 9.643 8343 1.568

5 7479 9.611 8562 9386 0.676

6 8585 8904 6.156 8.267 8558 1917

7 7.874 9.738 6.905 8.030 7384 6.879 0.850

& 8.157 7.937 7.752 8.017 8.018 7.035 4.614 0.324

9 8157 7937 7.752 8.017 8&.018 7.035 4.614 0.324

10 8.157 7937 7.752 8017 8.018 7.035 4.614 0.324
9 10

9 0324

10 0324 0324

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=23
DISTANCE data cards for DATASET 4

Case=1

946 8.16 883 444 892 382 000 0.00 0.00 929 683 7.54 7.13 5.61
0.00 0.00 0.00 7.49 8.58 5.10

4.04 0.00 0.00 0.00 850 9.00 522 0.00 0.00 0.00 8.67 4.49 0.00 0.00
0.00 495 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=24

MEAN DISTANCE MATRIX FOR DATASET 4
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1 0.000

2 9.460 0.000

3 8160 9.290 0.000

4 8.830 6.830 7.490 0.000

5 4440 7.540 8.580 8.500 0.000

6 8920 7.130 5.100 9.000 8.670 0.000

7 3.820 5.610 4.040 5220 4.490 4950 0.000

& 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
9 10

9 0.000

10 0.000 0.000

NUMBER OF CASES = 1

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=25

CENTROID SCALAR PRODUCTS MATRIX FOR DATASET 4

23.868

-20.194  25.236

-10.574 -19.749 21.570

-14.452 1.893 -4.666 25.198

12.503 -5.382 -15.597 -13.100 20.852

-16.457 -1.408 9.172 -16.509 -15.766 22.784

5.890 -1.865 3.877 0.227 1.599 0.394 2.506

6.472 7.156 5.323 7.137 4964 5930 -4.209 -10.924
6.472 7.156 5323 7.137 4964 5930 -4.209 -10.924
10 6.472 7.156 5323 7.137 4964 5930 -4.209 -10.924

O 00 1N DN K~ WK =
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9 -10.924
10 -10.924 -10.924

SUM OF SQUARES OF ALL MATRIX ELEMENTS = 2184.820

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=26

FACTOR MATRIX FOR DATASET 4

(NORMAL SOLUTION)
0 1 2 3 4 5 6 7 8

1 IControl  4.842 -1.435 0.430 1.593 -0.283 -0.188 0.000 0.000
2 OthersCo  -1.902 4.266 -2.597 0.240 0.452 -0.325 0.000 0.000
3 ValuHelt -2375 -3.826 1.773 -0.994 0.343 -0.369 0.000 0.000
4 Vulnerab -1.624 3.117 4.047 0.113 -0.439 0.231 0.000 0.000
5 Manipula  4.180 0.643 -1.290 -1.897 -0.137 0.187 0.000 0.000
6 Intentio -3.352 -2.595 -2.677 0518 -0.625 0.346 0.000 0.000
7 Real Ext  0.467 -0.654 0.374 0.490 1.588 0.317 0.000 0.000
8 Real Int -0.078 0.161 -0.020 -0.021 -0.300 -0.066 0.000 0.000
9 Unreall -0.078 0.161 -0.020 -0.021 -0.300 -0.066 0.000 0.000

10 Unreal E  -0.078 0.161 -0.020 -0.021 -0.300 -0.066 0.000 0.000

EIGENVALUES (ROOTS):
64.278 52262 35419 7.703 3.794 0.599 0.000 0.000

PERCENTAGE OF DISTANCE ACCOUNTED FOR BY INDIVIDUAL VECTOR:
39.181 31.856 21.590 4.696 2313 0.365 0.000 0.000

CUMULATIVE PERCENTAGES OF REAL DISTANCE ACCOUNTED FOR:
39.181 71.037 92.627 97.322 99.635 100.000 100.000 100.000

CUMULATIVE PERCENTAGES OF TOTAL (REAL AND IMAGINARY) DISTANCE

ACCOUNTED FOR:
58.841 106.682 139.105 146.157 149.630 150.178 150.178 150.178
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0 9 10

IControl 0.000 -2.114
OthersCo 0.000 -1.922
ValuHelt 0.000 -1.758
Vulnerab 0.000 -1.947
Manipula  0.000 -1.532
Intentio 0.000 -1.769
Real Ext 0.000 1.069
Real Int 0.000 3.324

9 Unreal I 0.000 3.324
10 Unreal E 0.000 3.324

0O JN DN B~ W -

EIGENVALUES (ROOTS):
0.000 -54.815

PERCENTAGE OF DISTANCE ACCOUNTED FOR BY INDIVIDUAL VECTOR:
0.000 -33.412

CUMULATIVE PERCENTAGES OF REAL DISTANCE ACCOUNTED FOR:
100.000 66.588

CUMULATIVE PERCENTAGES OF TOTAL (REAL AND IMAGINARY) DISTANCE
ACCOUNTED FOR:
150.178 100.000

TRACE: 109.241

INITIAL SUM OF SQUARES 228.5093
ITRANSFORMATION MATRIX

+0.6775E+00 +0.1341E+00 -0.6949E+00 +0.1944E-01 -0.1817E+00 +0.4896E-15 -0.1002E-15
-0.2065E-15 +0.2754E-01 +0.7758E-01

+0.4953E+00 +0.5988E+00 +0.4933E+00 -0.3989E-01 +0.3871E+00 +0.8656E-15 -0.3073E-
15 +0.7985E-16 +0.2029E-01 -0.3212E-01

+0.3382E+00 -0.4490E+00 +0.2507E+00 -0.7681E+00 -0.1308E+00 -0.2123E-14 +0.1657E-14
+0.6011E-15 -0.1186E+00 -0.3566E-02

-0.6314E-01 -0.2474E+00 -0.3112E+00 -0.1789E+00 +0.8281E+00 +0.6210E-14 -0.4014E-14 -
0.1039E-14 +0.3425E+00 +0.5418E-01

-0.1806E+00 +0.3142E+00 +0.4188E-02 -0.3302E+00 -0.3277E+00 +0.1751E-13 -0.1086E-13
-0.4975E-14 +0.8010E+00 +0.1029E+00
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+0.3796E+00 -0.5118E+00 +0.3287E+00 +0.5163E+00 -0.8127E-01 +0.8660E-14 +0.2177E-
14 +0.6025E-14 +0.4602E+00 +0.3109E-01

+0.2496E-14 -0.3365E-14 +0.2165E-14 +0.3503E-14 +0.4075E-16 -0.5681E-01 +0.2298E+00 -
0.9716E+00 +0.1857E-14 +0.1667E-15

-0.1916E-14 +0.2340E-14 -0.2156E-14 -0.2247E-14 +0.2718E-15 +0.7931E+00 +0.6015E+00
+0.9590E-01 -0.1059E-13 -0.3334E-15

+0.3413E-14 -0.4804E-14 +0.2096E-14 +0.4565E-14 +0.9038E-16 +0.6064E+00 -0.7651E+00
-0.2164E+00 -0.2039E-13 +0.1160E-15

-0.2552E-01 +0.4268E-02 +0.7770E-01 +0.2233E-01 +0.1763E-01 -0.2238E-14 +0.1576E-14
+0.6152E-15 -0.1185E+00 +0.9892E+00

REDUCED SUM OF SQUARES= 275.9806

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=27

ROTATED FACTOR MATRIX FOR DATASET 4

THE ORIGIN IS AT THE CENTROID
THE SOLUTION IS ACCURATE TO WITHIN 1.00 DEGREES

1 IControl 2.648 -0.799 -4.687 -0.515 -0.101 0.000 0.000
0.000

2 OthersCo -0.225 3.706 2.446 1.385 2.380 0.000 0.000
0.000
3 ValuHelt -2.999 -2.870 0.260 -1.421 -2.218 0.000 0.000
0.000
4 Vulnerab 2.021 -0.461 3.569 -3.064 1.157 0.000 0.000
0.000

5 Manipula 2.969 1.848 -2.379 1.493 -1.910 0.000 0.000
0.000

6 Intentio -4.205 -1.310 0.190 2.347 0.529 0.000 0.000
0.000

7 Real Ext -0.106 -0.277 -0.512 -0.676 -0.509 0.000 0.000
0.000
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8 Real Int -0.035
0.000

9 Unreal I -0.035
0.000

10 Unreal E -0.035
0.000

0 9 10
1 IControl 0.536

2 OthersCo 0.864

3 ValuHelt -0.380

4 Vulnerab -0.437

5 Manipula -0.211

6 Intentio 0.218 -1.942
7 Real Ext 1.414

8 Real Int -0.668

9 Unreal I -0.668

10 Unreal E -0.668

0.054

0.054

0.054

-1.619
-2.127
-1.837
-2.199
-1.318

1.313
3.243
3.243

3.243

0.371 0.150 0.224
0.371 0.150 0.224
0.371 0.150 0.224

0.000

0.000

0.000

0.000

0.000

0.000

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=28

DISTANCES MOVED IN THE INTERVAL BETWEEN TIME 3 AND TIME 4

CONCEPT
CONCEPT
CONCEPT
CONCEPT
CONCEPT
CONCEPT
CONCEPT
CONCEPT
CONCEPT

1 (IControl ) MOVED  2.258 UNITS
2 (OthersControl ) MOVED  2.161 UNITS
3 (ValuHelthPromo ) MOVED  2.786 UNITS
4 (Vulnerability ) MOVED  1.950 UNITS
5 (Manipulation ) MOVED  2.208 UNITS
6 (Intention ) MOVED  2.472 UNITS
7 (Real Ext. ) MOVED  2.410 UNITS
8 (Real Int. ) MOVED  0.529 UNITS
9 (Unreal Int. ) MOVED  0.529 UNITS
) MOVED  0.529 UNITS

CONCEPT 10 (Unreal Ext.

THE MEAN DISTANCE BETWEEN ALL POINTS IN SPACE 3 AND THEIR
COUNTERPARTS IN SPACE 4 1S

1.783
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CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=29
CHANGE IN COORDINATES BETWEEN DIFFERENT DATASETS

1 IControl
0.000

2 OthersCo
0.000

3 ValuHelt
0.000

4 Vulnerab
0.000

5 Manipula
0.000

6 Intentio
0.000

7 Real Ext
0.000

8 Real Int
0.000

9 Unreal I
0.000

10 Unreal E
0.000
0

1 IControl
2 OthersCo
3 ValuHelt
4 Vulnerab
5 Manipula
6 Intentio

7 Real Ext
8 Real Int

9 Unreal I

10 Unreal E

0.779

1.432

1.052

-1.229

-0.531

-1.559

-0.174

0.076

0.076

0.076

0.101
0.380
0.398
0.081
0.145
-0.344
-1.545
0.261
0.261
0.261

-0.546
-1.158
-2.405
1.479
0.477
1.659
1.168
-0.224
-0.224
-0.224
10
0.075
0.063
0.334
0.241
0.479
0.116
-0.747
-0.187

-0.187
-0.187

4 5
0.121  0.154
0.699  0.774
0.679 0372
0.124  -0.051
0.579  -0.702
0.638  -0.622
0251  -0.174
-0.028  0.083
0.028  0.083
-0.028  0.083
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6 7
-2.035 0.000
-0.203 0.000
0.049 0.000
0.156 0.000
1.813 0.000
0.051 0.000
1.173 0.000
-0.335 0.000
-0.335 0.000
-0.335 0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000



CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=30

DISTANCE BETWEEN CONCEPTS

NEW OLD CONCEPTS
CONCEPTS

1 2.258

2 8604 2.6l

3 8505 9.585 2.786

4 8579 7.848 7.566 1.950

5 5515 8350 8.810 9.023 2.208

6 8474 7375 5226 9.898 9432 2472

7 6.025 7.635 6.244 7567 6983 6328 2410

& 7.568 8.018 7485 8290 8013 7365 4708 0.529

9 7.568 8.018 7.485 8290 8.013 7365 4.708 0.529

10 7.568 8.018 7.485 8290 8.013 7.365 4.708 0.529
9 10

9 0.529

10 0.529 0.529

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=31
DISTANCE data cards for DATASET 5
Case=1
729 695 9.73 564 7.78 3.04 221 193 3.82 893 9.18 9.55 8.86
739 794 561 636 793 524
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1.07 0.74
449 3.05 250 334 495
1.81 2.00

1.01

4.04 9.31

1.04 245
; end-of-dataset marker

1.84

7.14
1.07

1.88 1.56 549 522 9.69 3.15 2.6l

2.79

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=32

MEAN DISTANCE MATRIX FOR DATASET 5

0.000
7.290
6.950
9.730
5.640
7.780
3.040
2.210
1.930
3.820

O 00 1IN DN B~ W=

—_
o

9 0.000

10 1.840 0.000

0.000
8.930
9.180
9.550
8.860
4.040
7.390
7.940

5.610 4.040

10

0.000
6.360
7.930
5.240
1.070
0.740
1.010

NUMBER OF CASES =

0.000
9.310
7.140
1.880
1.560
5.490

0.000
9.690
3.150
2.610
2.790

0.000

3.050 0.000

2.500 1.070  0.000
3.340 1.810 1.040

5.220 4490 4950 2.000 2.450

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=33

CENTROID SCALAR PRODUCTS MATRIX FOR DATASET 5

1

2

3 4

5

6

7 8
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18.294

3.293 41.435

-8.008 -12.159 13.992

-24.067 -7.296 0.893 28.245

6.902 -11.224 -10.787 -15.556 27.319

-9.886 -7.301 4.498 -0.137 -22.058 22.461

0.523 8.553 2420 8352 4.695 2576 -8.007

3996 -9.298 4.012 10.196 7.544 5396 -7.285 -5.419
6.617 -11.471 5.818 -1.615 9.100 4.986 -6.309 -3.918
10 2337 5468 -0.679 0985 4.066 -0.534 -5.517 -5.224

O 001N DN B~ W=

9 10

9 -1.335
10 -1.874 0.973

SUM OF SQUARES OF ALL MATRIX ELEMENTS = 2759.168

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=34

FACTOR MATRIX FOR DATASET 5

(NORMAL SOLUTION)
0 1 2 3 4 5 6 7 8

1 IControl  -3.738 0.387 1.852 0.287 1.844 -0.032 0.000 0.146
2 OthersCo  -1.945 -6.192 -0.296 -0.302 -0.318 0.187 0.000 -0.069
3 ValuHelt  2.139 1.269 1.268 -2.778 -0.097 0.156 0.000 -0.238
4 Vulnerab  4.338 -0.257 -3.486 0.448 0.851 -0.181 0.000 0.264
5 Manipula -4.009 3.040 -2.142 0.348 -1.215 0.311 0.000 -0.146
6 Intentio  3.270 -0.147 3.261 1.668 -0.873 0.185 0.000 -0.083
7 Real Ext  0.166 -0.895 -0.731 -0.168 -0.305 0.873 0.000 0.326
8 RealInt  0.623 1389 -0.402 0.643 0.795 0.354 0.000 -0.796
9 Unreal] -0.280 1.907 0.905 -0.112 -0.205 -0.261 0.000 0.835

10 Unreal E  -0.565 -0.500 -0.229 -0.034 -0.476 -1.590 0.000 -0.239
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EIGENVALUES (ROOTS):
68.730 56.051 34.068 11.448 7.466 3.707 0.000 -1.675

PERCENTAGE OF DISTANCE ACCOUNTED FOR BY INDIVIDUAL VECTOR:
37.874 30.887 18.773 6.309 4.114 2.043 0.000 -0.923

CUMULATIVE PERCENTAGES OF REAL DISTANCE ACCOUNTED FOR:
37.874 68.761 87.534 93.843 97.957 100.000 100.000 99.077

CUMULATIVE PERCENTAGES OF TOTAL (REAL AND IMAGINARY) DISTANCE
ACCOUNTED FOR:
49.819 90.448 115.143 123.441 128.853 131.540 131.540 130.326

0 9 10

1 IControl  -0.557 -1.552
2 OthersCo 0.845 -0.540
3 ValuHelt -0.014 -1.223
4 Vulnerab 0.024 -10918
5 Manipula  0.060 -2.061
6 Intentio -0.181 -1.559
7 Real Ext -1.496 2.812
8 Real Int 0.799 2.792
9 Unreal I 1.277 10915

10 Unreal E  -0.756 1.333

EIGENVALUES (ROOTS):
-6.140 -35.698

PERCENTAGE OF DISTANCE ACCOUNTED FOR BY INDIVIDUAL VECTOR:
-3.383 -19.671

CUMULATIVE PERCENTAGES OF REAL DISTANCE ACCOUNTED FOR:
95.694 76.022

CUMULATIVE PERCENTAGES OF TOTAL (REAL AND IMAGINARY) DISTANCE
ACCOUNTED FOR:
125.876 100.000

TRACE: 137.958
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INITIAL SUM OF SQUARES 490.2848
ITRANSFORMATION MATRIX

-0.4219E+00 -0.5434E+00 +0.6718E+00 -0.2362E+00 +0.6032E-01 -0.1186E-01 +0.2185E-01
+0.1412E-02 -0.1050E+00 -0.6571E-01

+0.2392E+00 -0.5783E+00 -0.3151E+00 -0.4424E-01 -0.5648E+00 +0.1266E-01 +0.6675E-01
-0.1935E-02 -0.3503E+00 +0.2465E+00

-0.7316E+00 -0.2188E+00 -0.5305E+00 +0.3302E+00 +0.1481E+00 +0.3891E-01 +0.1749E-
01 -0.5057E-02 +0.3960E-01 -0.3352E-01

+0.4001E+00 -0.3747E+00 +0.1408E+00 +0.6668E+00 +0.4713E+00 -0.6216E-01 +0.6013E-
01 +0.7661E-02 -0.2052E-01 +0.6993E-01

+0.1744E+00 -0.2315E+00 -0.3611E+00 -0.6086E+00 +0.5948E+00 -0.1214E+00
+0.2121E+00 +0.1452E-01 -0.3303E-01 -0.1832E-01

+0.7109E-02 -0.4799E-01 +0.4444E-01 +0.5981E-01 -0.2275E+00 -0.1210E+00 +0.8242E+00
+0.1157E-01 +0.4861E+00 -0.9924E-01

-0.2402E-08 +0.3737E-08 -0.1088E-08 -0.1680E-08 -0.1953E-08 +0.1268E+00 +0.4701E-02
+0.9919E+00 +0.1197E-09 -0.1092E-08

+0.7900E-01 -0.8180E-01 -0.3840E-02 -0.5304E-01 +0.6917E-01 +0.9683E+00 +0.7847E-01 -
0.1242E+00 +0.1422E+00 +0.5579E-02

-0.1168E+00 +0.3262E+00 +0.8307E-01 +0.9649E-01 +0.1094E+00 +0.1037E+00
+0.5074E+00 -0.1566E-01 -0.7633E+00 +0.2517E-01

-0.1386E+00 +0.1138E+00 +0.9384E-01 -0.4960E-01 +0.1048E+00 -0.2139E-01 +0.5618E-01
+0.2469E-02 +0.1548E+00 +0.958 1 E+00

REDUCED SUM OF SQUARES= 218.8715

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=35

ROTATED FACTOR MATRIX FOR DATASET 5

THE ORIGIN IS AT THE CENTROID
THE SOLUTION IS ACCURATE TO WITHIN 1.00 DEGREES
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1 IControl

0.000

2 OthersCo
0.000

3 ValuHelt
0.000

4 Vulnerab
0.000

5 Manipula
0.000

6 Intentio

0.000

7 Real Ext
0.000

8 Real Int

0.114

9 Unreal I

-0.134

10 Unreal E
0.021

1 IControl
2 OthersCo
3 ValuHelt
4 Vulnerab
5 Manipula
6 Intentio

7 Real Ext
8 Real Int

9 Unreal I

10 Unreal E

1.043 0.499
-0.648 5.101
-2.502 -1.242
1.269 -2.035
4.181 0.822
-3.054 -3.067
-0.053 0.484
0.219 -0.853
-0.519 -0.481
0.063 0.770
9 10
0.454 -1.231
1.731 -1.920
-0.695 -1.251
-0.907 -2.033
-0.930 -0.874
-0.193 -1.745
2.328 2.359
-0.726 3.001
-1.281 2.351
0.218 1.343

-4.435

0.901

-0.100

4413

-2.201

0911

1.045

0.345

-0.940

0.060

0.560

0.751

-1.854

-2.311

1.211

2.030

-0.417

-0.394

0.299

0.126

0.856

2.993

-1.948

0.469

-3.125

0.799

0.102

0.214

-0.677

0.318

0.000

0.000

0.000

0.000

0.000

0.000

0.000

-0.932

1.026

-0.094

0.000

0.000

0.000

0.000

0.000

0.000

0.000

1.098

0.692

-1.791

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=36

DISTANCES MOVED IN THE INTERVAL BETWEEN TIME 4 AND TIME 5
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CONCEPT 1 (IControl ) MOVED  2.561 UNITS

CONCEPT 2 (OthersControl ) MOVED  2.466 UNITS
CONCEPT 3 (ValuHelthPromo )MOVED  1.931 UNITS
CONCEPT 4 (Vulnerability ) MOVED  2.246 UNITS
CONCEPT 5 (Manipulation ) MOVED  2.197 UNITS
CONCEPT 6 (Intention ) MOVED  2.305 UNITS
CONCEPT 7 (Real Ext. ) MOVED  2.319 UNITS
CONCEPT 8 (Real Int. ) MOVED  1.826 UNITS
CONCEPT 9 (Unreal Int. ) MOVED  2.407 UNITS
CONCEPT 10 (Unreal Ext. ) MOVED  2.871 UNITS

THE MEAN DISTANCE BETWEEN ALL POINTS IN SPACE 4 AND THEIR
COUNTERPARTS IN SPACE 5IS 2313

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=37
CHANGE IN COORDINATES BETWEEN DIFFERENT DATASETS

0 1 2 3 4 5 6 7

1 IControl -1.606 1.298 0.252 1.075 0.958 0.000
0.000

2 OthersCo -0.423 1.395 -1.545 -0.633 0.613 0.000
0.000

3 ValuHelt 0.497 1.628 -0.360 -0.434 0.270 0.000
0.000

4 Vulnerab -0.752 -1.574 0.845 0.753 -0.688 0.000
0.000

5 Manipula 1.213 -1.026 0.178 -0.282 -1.215 0.000
0.000

6 Intentio 1.151 -1.757 0.720 -0.317 0.270 0.000
0.000

7 Real Ext 0.053 0.762 1.557 0.259 0.610 0.000
0.000

8 Real Int 0.253 -0.906 -0.026 -0.544 -0.010 -0.932
0.114

9 Unreal I -0.485 -0.535 -1.311 0.149 -0.901 1.026
-0.134
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0.000

0.000

0.000

0.000

0.000

0.000

0.000

1.098

0.692



10 Unreal E
0.021
0

1 IControl
2 OthersCo
3 ValuHelt
4 Vulnerab
5 Manipula
6 Intentio

7 Real Ext
8 Real Int

9 Unreal I

10 Unreal E

0.098

10

-0.082

0.867

-0.315
-0.470
-0.719

-0

411

0.914
-0.058
-0.612

0.886

0.716

0.388
0.207
0.586
0.165
0.445

0.197

1.046

-0.242
-0.892
-1.901

-0.311

-0.024 0.094 -0.094

-1.791

CogniPlotEng v4.2 Copyright (C) 2007. 2009-08-24 16:42:10 NPAGE=38

DISTANCE BETWEEN CONCEPTS

NEW
CONCEPTS

2.561
9.466
7.391
9.594
5.097
8.765
7.803
7.508
6.766
10  6.659

O 00 1N DN K~ WK =

2.466
8.281
7.714
9.190
7.772
6.563
8.011
8.113

5.993

1.931
6.670
8.957
4.639
7.203
6.856
6.207

6.720  6.687

OLD CONCEPTS

2.246
8.843
8.121
6.935
7.143
8.026

2.197
8.891
7.098
7.167
6.227

5.732

2.305
7.208
7.405
6.590

6.445

156

2.319

3.361 1.826
3.357 2.407
2,725  2.871



9 2407
10 2.871 2.871

CogniPlotEng ExitMain(). eExitCode=-7 CPU Time [microsec]= 0
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