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ABSTRACT 
 
Dissertation Title: Illness risk representations to develop an eHealth and mHealth 
intervention for colorectal cancer prevention and promoting physical activity   
Name: Arthur Durazo 
Degree Name: Psychological Sciences 
University: University of California, Merced, 2018 
Committee Chair: Linda D. Cameron 

 
Objective: After appraising health threats, personal thoughts and emotions can 

often influence healthy individuals to engage in protection behaviors. Leventhal’s 
Common-Sense Model (CSM) of Self-Regulation and Cameron’s Assessment of Illness 
Risk Representations (AIRR) have provided frameworks for delineating personal risk 
beliefs, emotional responses, and protection behaviors. Risk beliefs and worry were 
utilized to develop, pilot, and trial a CSM-guided health communication promoting 
accurate colorectal cancer (CRC) risk representations and physical activity (PA). 
Furthermore, the CSM-guided health intervention was developed to be delivered as an 
online presentation (eHealth) and mobile phone text messages (mHealth).  

Methods: Three studies were conducted: (a) mixed-methods approach 
incorporated Think-Aloud technique and repeated measure, (b) using findings from Study 
1, two pilot RCTs determined effectiveness of an intervention and validate measures 
comprising repeated measures, and (c) a longitudinal RCT tested efficacy. For Study 1, 
43 university undergraduates participated. For Study 2, 73 university undergraduates 
were recruited to participate in a pilot RCT to test feasibility and acceptability of the 
newly developed CSM-guided health intervention (Be Well program, BW). For Study 3, 
40 university undergraduates and 44 participants recruited via social media were 
randomly assigned to the BW condition or Standard CRC Risk Information condition. 

Results: After developing an intervention to promote CRC prevention and 
physical activity, themes emerged: text and images accurately depicting CRC risk 
influenced engagement, clearly labeled images matching text were favored, realistic 
images were rated higher over illustrations, and text in plain language was endorsed. In 
Study 2, the BW program was found to be acceptable and relevant to healthy younger 
adults. In Study 3, RCT found more accurate risk representations and physical activity 
levels in the BW condition. BW condition reported more coherence of link between PA 
and CRC risk immediately after receiving mHealth. BW program had higher quality, 
instilled more mental images, and elicited thoughts about CRC risk.  



 
 

 ix 

Conclusions: The development of the CSM-guided health intervention for CRC 
control is described. The BW program was more efficacious in increasing personal 
understanding of link between cancer risk and PA and PA effort.  



1 
 

CHAPTER 1: INTRODUCTION 

Evidence suggests that personal beliefs about cancer risk and cancer worry drive 
protective intentions and behaviors, such as testing for cancer susceptibility or wearing 
sunscreen to offset harmful sunrays (Cameron & Diefenbach, 2001; Waters, McQueen, & 
Cameron, 2013). While existing research demonstrates how illness risk representations 
predict protection behaviors related to cancer risk (Cameron, 2008; Hay, McCaul, & 
Magnan, 2006), intervention strategies that harness evidence of personal thoughts about 
cancer and their beliefs about the relationships between cancer and protection behaviors 
to motivate health behavior change remain sparse. The primary aims of this research 
project are to systematically develop a theoretically-guided health communication for 
promoting physical activity related to cancer prevention and explore the relationship 
between personal illness risk representations, cancer worry, and action to control illness. 
This research responds to the need for health communications the promote protection 
behaviors the reduce cancer risk. This research focuses on colorectal cancer (CRC) due to 
its proliferation in the United States and physical activity due to its protective effects.  
This introductory chapter provides a review of increasing incidence rate of CRC related 
to an increase in sedentary lifestyle in individuals under 50. Moreover, it presents a 
theoretical framework proposed to efficaciously promote protection behaviors, thus 
decreasing cancer risk.  

CRC and Physical Activity 
CRC is the third most common cancer in the United States  and the second 

leading cause of cancer-related deaths in American men and women (Richardson, Rim, & 
Plescia, 2010). While CRC incidence and mortality rates have decreased CRC among 
individuals 50 years and older for several decades (Siegel, Miller, Fedewa, et al., 2017), 
both respective rates have increased among individuals younger than 50 years old for 
over the last two decades (Siegel, Miller, & Jemal, 2017).  

Evidence suggests that young-onset CRC incidence is associated with increases in 
sedentary lifestyles (Flegal, Graubard, Williamson, & Gail, 2007) whereas high levels of 
physical activity are associated with significantly lower CRC risk (Samad, Taylor, 
Marshall, & Chapman, 2005). Healthy diet and weight management alone are not 
sufficient to match the protective effects of a physically active lifestyle in reducing the 
chances of developing CRC (Martínez, 2005). Thus, it is important to develop theory-
driven strategies that increase understanding CRC risk and promote physical activity 
among younger, healthy adults in order to reduce their chances of developing CRC in the 
future. 

Theoretical Framework for Developing Interventions for CRC Prevention 
Research guided by the Common-Sense Model (CSM) of the Self-Regulation of 

Illness (Leventhal, Brissette, & Leventhal, 2003) demonstrates the crucial role of illness-
related representation in guiding protective behavior (Hagger, Koch, Chatzisarantis, & 
Orbell, 2017). Illness representation is defined as a set of personal beliefs and thoughts 
about the subjective experience of a health threat (Cameron, Durazo, & Rus, 2015). 
Cameron (2003b, 2008) introduced how representations of illness risk differ from 
perceptions of the respective illness in that they incorporate beliefs about how one’s
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personal characteristics and behaviors are linked with the development of the illness. As 
such, these illness risk representations encompass personal thoughts and affect related to 
how protection behaviors influence illness risk. Moreover, Cameron (2008) developed 
the Assessments of Illness Risk Representations (AIRR) to directly assess these 
representations as distinct from illness representation per se. The AIRR can more 
efficaciously inform health communications that promote a protection behavior to reduce 
a health threat (e.g., increase physically active life to decrease sedentary related illness 
risk). 

To date, health communication interventions informed by knowledge of cancer 
beliefs and affect have not been developed for CRC prevention (Durazo & Cameron, 
Manuscript in preparation). The present set of studies attempt to utilize what is 
understood about healthy adults’ representations of CRC risk and understanding of their 
relationships with physical activity to inform a strategy for promoting physical activity as 
a CRC protection behavior. More specifically, the studies were designed to incrementally 
develop and test a health intervention targeting illness risk representation to increase 
physical activity.  

Pointedly, the health intervention inculcates coherent representations of CRC risk 
and how it is influenced by a physically active life over time may enhance protection 
motivations. Contents of the health intervention were developed based on the CSM. The 
model was modified to provide simplified representations of relationships between CRC 
risk, parsed physiological processes (e.g., gut health, hormones), and physical activity 
rather than complex evidence that can be difficult for a layperson to elucidate. Both text 
and imagery contents were tailored to users’ endorsements and designed to inform the 
user of CRC risk with and without engaging in a physically active life, with the primary 
aim of transforming CRC risk representations and promoting physical activity.  

The dissertation is structured as follows. The next chapter introduces literature 
pertaining to Leventhal’s CSM and its illness representation attributes, which is the 
framework used in this research project to develop a health communication and examine 
CRC risk representations. It includes studies examining how specific attributes of illness 
risks representations influence cancer worry and studies testing CSM-guided 
interventions designed to promote health-protective behaviors. The third chapter presents 
the research project and the rationale for three studies along with overall aims and 
hypotheses. The subsequent three chapters report on the three studies: (a) development of 
a CSM-guided health intervention, (b) pilot of a CSM-guided health intervention, and (c) 
findings of a randomized controlled trial that tests the effects of the CSM-guided health 
intervention on illness-risk representations, physical activity intentions, and physical 
activity rates. Lastly, the final chapter provide a summary of key findings, discussion, 
and future research recommendations.  
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CHAPTER TWO: REPRESENTATION OF COLORECTAL CANCER RISK 
AND CONDITIONAL WORRY AS PREDICTORS OF PROTECTION 

INTENTION AND BEHAVIOR 

This chapter introduces literature pertaining to Leventhal’s Common-Sense 
Model (CSM) of Illness Self-Regulation, which is the framework that was used in these 
studies to understand individuals’ CRC risk representations and develop a health 
communication targeted to healthy adults. This chapter includes studies examining how 
illness representation attributes influence worry of cancer and protective behaviors, with 
particular emphasis on how they can motivate physical activity.  

Illness Risk Representations and Emotion Regulation 
To effectively promote health decision making that can potentially assist in 

improving health and reducing cancer risk, it is important to guide research with two 
approaches: (a) increasing individuals’ knowledge and accurate beliefs about behaviors 
that reduce disease risk and (b) arousing thoughts and emotions that motivate engagement 
in these protective behaviors. The CSM frames two key sets of processes: (a) activation 
of an illness representation that can guide protective behaviors and arouses illness worry 
and (b) emotion regulation strategies that guide coping procedures to reduce distress, 
including through engagement in protective behavior (Cameron & Jago, 2008). Through 
decades of research guided by the CSM, much is known about the structure and role of 
illness representations in guiding health and illness behavior (Cameron et al., 2015; 
Leventhal et al., 2003).  

The CSM provides a framework to examine the relationships between cancer risk 
representations, cancer worry, and protective intentions and behaviors. Building on the 
CSM framework for intra-individual processes guiding protective actions, we propose a 
model of risk representations and worry as factors influencing motivations to engage in 
health-protective behaviors. Specifically, there is a problem-focused arm and an emotion 
regulation arm representing two parallel processes of managing a health threat. 
Activation of a mental schema or representation of a health threat both guides protective 
behaviors and arouses appraisals of risk (i.e., likelihood, risk perception) and worry, the 
latter of which in turn motivate distress-reduction and protective behavior as a coping 
outcome (Llewellyn, McGurk, & Weinman, 2007). Appraisals of the outcomes of 
behaviors feed back to revise representations. After modifying representations, coping 
efforts are reinforced and promoted. Comprising cognitive and emotion-based foci, these 
processes operate at an abstract, conceptual level and a concrete, emotion level. The 
abstract, conceptual level includes reasoned processes (e.g., analytical, conceptive) 
whereas the concrete, emotion level consists of perceptual memory processes (e.g., 
figural, mental images). Figure 2-1 presents how the model structures the role of risk 
representations and worry drive coping procedures, thus action toward coping effort 
(health-protective intentions and behaviors). The following sections provide a brief 
review of evidence relating to the constructs and pathways delineated in this model.  
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Figure 2-1. Adapted from Cameron and Moss-Morris (2004), the Common-Sense Model 
of self-regulation of health and illness behavior. Risk representation attributes of identity, 
consequences, control beliefs, causal beliefs, timeline, and illness coherence guide worry 
and anticipated intentions, which in turn motivate protective effort. 

Representations of illness risk. Risk representations include six attributes 
(Cameron, 2008; Cameron & Moss-Morris, 2004): (a) symptoms or characteristics that 
are regarded as signs or indicants of cancer risk—identity risk; (b) factors believed to 
lead to the development of cancer—causal risk; (c) beliefs about when in life cancer is 
likely to occur—timeline risk; (d) consequences of a cancer diagnosis and treatment—
consequences; (e) beliefs about personal and medical control over delaying or preventing 
cancer—control/cure; and (f) degree to which representational beliefs coalesce, which in 
turn guides illness interpretation and linkages between these beliefs and coping 
procedures—coherence. Theory and research suggest that beliefs about identity risk, 
timeline risk, and causal risk provide the contents upon which likelihood estimates are 
based, whereas consequences and control/cure beliefs determine severity estimates 
(Cameron, 2008). 

Representations of cancer risk. Evidence shows that accurate cancer risk 
representations held by healthy individuals are positively associated with protection 
behaviors (Wilkinson, Vasudevan, Honn, Spitz, & Chamberlain, 2009). For example, 
Cameron (2008) found that skin cancer risk appraisals were positively associated with 
screening and protection behavior intentions. Similarly, Tessaro and colleagues’ (2006) 
findings suggest that those who appraised personal risk higher than average and reported 
better understanding of screening guidelines positively predicted CRC screening 
compared to those with lower likelihood appraisals and less coherence. After 
systematically reviewing research on cancer screening behaviors, Powe and Finnie 
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(2003) found that participants who reported low control over prevention beliefs were less 
likely to report cancer screening compared to those who believed cancer to be 
preventable. Other studies have focused on cancer representations held by cancer 
survivors and their efforts to prevent cancer recurrence or progression.  In a study with 
bladder cancer survivors who used tobacco, those who did not believe tobacco 
contributed to their cancer were more likely to attribute the cancer diagnosis to causes 
that were out of their control (e.g., age, genetics), which in turn was associated with 
lower intentions and attempts to quit tobacco use (Bassett et al., 2014). Lastly, a Hong 
Kong research team’s findings from a study with 1,036 cancer survivors who reported 
more positive illness representations (e.g., beliefs that cancer is acute, under one’s 
personal control, and made coherent sense) tended to have fewer physical symptoms and 
more optimism relative to those survivors who held more negative illness representations 
(Zhang et al., 2015). To date, however, it remains to be determined how cancer risk 
representations held by individuals with no personal history of cancer predict physical 
activity rates and how that evidence can inform health communication interventions.  

Illness Risk Representations as Predictors of Physical Activity 
Currently, research that examines relationships between illness risk representation 

attributes and physical activity intentions and behaviors in healthy populations is at its 
infancy. However, there is more understanding of those relationships as described in 
group who have experienced illness (Hagger & Orbell, 2003). Current understanding is 
particularly informed by research involving populations who are experiencing an acute 
illness (e.g., myocardial infarction) or chronic illness (e.g., Type 2 diabetes) or a life-
threatening illness (e.g., cancer). While I make a distinction between cancer 
representations and cancer risk representations, the following evidence based on cancer 
representation held by cancer survivors association to physical activity (Durazo & 
Cameron, Manuscript in preparation) can be applied to develop hypotheses regarding the 
relationships of cancer risk representations with physical activity motivations and efforts. 

Identity risk. Overall, most studies that involve participants who have 
experienced the illness of interest report mixed evidence about identity and its association 
with physical activity intentions and efforts. For example, Searle et al. (2007) reported 
that patients with Type 2 diabetes reported that stronger identity beliefs (i.e., higher 
experiences of symptoms that are believed to be caused by diabetes) were positively 
associated with protection behavior intentions; however, they did not find an association 
with between identity beliefs and physical activity behavior. Extended to identity risk 
beliefs, these findings suggest that stronger associations of personal symptoms and 
characteristics with illness risk could enhance protection motivations, although 
supportive evidence remains weak.  

Causal risk. Researchers report evidence on the association of causal beliefs with 
physical activity levels. In general, causal beliefs perceived as controllable (such as 
lifestyle, diet, and exercise) were positively associated with increased physically active 
lifestyle. For example, Rabin and Pinto (2006) found that cancer survivors who attributed 
their cancer to behavior were more likely to improve exercise levels across time 
compared to those who did not associate their cancer with behavior. On the other hand, 
those believed cancer to be uncontrollable (such as caused by the environment, fate, 
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genetics, and luck/chance) were less likely to engage in healthful physical activity. For 
example, Costanzo and team (2005) showed that, among gynecological cancer survivors,  
causal risk beliefs that were uncontrollable (i.e., environment, genetics, “God’s will”) 
negatively predicted exercise compared to beliefs that cancer was caused by behavior and 
lifestyle. Taken together, these findings suggest the potential for causal risk beliefs to 
motivate physical activity, such that beliefs that physical activity can reduce cancer risk 
could enhance exercise motivations and effort.  

Timeline risk. These beliefs in the context of cancer manifest as time of onset 
and course of cancer. Findings suggest that survivors who hold timeline beliefs that 
cancer is an acute experience are more likely to report healthful physical activity, 
whereas chronicity beliefs trended to be negatively associated with exercise intentions 
and behaviors. In a study of breast cancer survivors, Charlier et al. (2012) reported that 
there was a positive gradient between timeline risk beliefs that cancer is more acute/less 
cyclical and physical activity, such tat weekly physical activity was almost twofold 
greater for those holding acute, non-cyclical beliefs than for those with timeline beliefs of 
cancer being more cyclical and chronic. Findings by Green and colleagues (2014) 
demonstrated that cyclical beliefs negatively predicted reported changes in protective 
behaviors across time. Similarly, this team’s findings showed that beliefs that cancer is a 
chronic illness negatively predicted adherence to medically recommended levels of 
physical activity. Timeline risk beliefs are reported to substantively predict protective 
behaviors. However, assessing this illness representation in the context of an illness onset 
leaves neglected its assessment to illness risk representation. It would therefore be 
valuable to assess timeline risk as a risk representation in healthy populations. 

Consequences. Studies examining consequences beliefs yield conflicting 
outcomes. Some findings suggest that cancer survivors who perceive cancer to have a 
greater severity are less likely to report protective exercise intentions and/or behaviors. In 
contrast, Alfano and colleagues (2006) did not find an association between consequence 
beliefs and physical activity in breast cancer survivors. In another study of breast cancer 
survivors, women who held lower perceived severity of the consequences of cancer 
recurrence reported twofold physical activity levels whereas those who reported more 
negative consequence beliefs engaged in less physical activity (Charlier et al., 2012). In a 
study of breast and prostate cancer survivors, higher beliefs about the severity of illness 
consequences was (a) negatively associated with healthful eating and (b) positively 
correlated with physical activity (Green et al., 2014). The fourth study reported how 
perceived severity of consequences of cancer recurrence is strongly correlated with 
healthy diet and physical activity intentions (McGinty, Goldenberg, & Jacobsen, 2012). 
While there is mixed evidence, research suggests that consequences beliefs are a key 
antecedent to protective behavior. It is essential to examine this risk representation 
further. 

Control/cure. One of the most commonly measured attributes of cancer 
representations are beliefs about personal and medical control over delaying or 
preventing cancer as corresponding with protection intentions or behaviors. Evidence 
suggests that stronger control beliefs about prevention and treatment are positively 
associated with reported protection behaviors. Overall, beliefs about personal and 
medical control over preventing cancer progression and/or recurrence are positively 
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associated with physical activity. For example, Alfano et al. (2006) and Burris et al.’s 
(2012) findings demonstrated that breast cancer survivors who reported higher beliefs 
about personal and medical control over preventing or efficaciously treating recurrence 
had higher rates of healthful diet and exercise relative to women who reported lower 
scores and decreased healthful diet and exercise. Burris and team (2012) reported that 
higher control/cure beliefs in breast cancer survivors were positively associated with 
exercise for 20 to 30 minutes at least three times a week. In a longitudinal study, breast 
cancer survivors who scored higher in personal control reported higher physical activity 
relative to women with lower control/cure beliefs who did not increase their exercise 
levels (Phillips & McAuley, 2013). Furthermore, women who increased their personal 
control beliefs over time were more likely to have increased physical activity after six 
months. Findings by Charlier et al. (2012) indicated that higher control/cure beliefs in 
breast cancer survivors positively predicted increased healthful diet and exercise relative 
to women who reported lower control/cure beliefs. In another study of breast cancer 
survivors, Rabin and Pinto (2006) reported that, although higher personal control beliefs 
positively predicted healthful eating, an association between this attribute and physical 
activity was not found. Hocking et al. (2013) found that adult survivors of childhood 
cancers who scored higher in beliefs about personal control over carrying out health 
behaviors and prevention positively predicted physical activity relative to a matched 
healthy cohort. Similarly, Green and colleagues (2014) reported that breast and prostate 
cancer survivors who reported higher (a) personal control beliefs were more likely to 
report increased healthful eating and physical activity and (b) treatment control beliefs 
were more likely to report increased physical activity. On the other hand, Patterson et al. 
(2003) found that survivors who reported a lower internal locus of control were more 
likely to adhere to recommended dietary and physical activity guidelines for cancer 
survivors (e.g., breast, CRC, or prostate) relative to survivors who reported medium to 
high personal control, meanwhile survivors who reported higher desire for personal 
control reported increased healthful diet and physical activity relative to those who 
reported low to medium desire for personal control. From this list of examples, the value 
of informing our study with control beliefs is clear. 

Coherence. Coherence involves how well the links or connections between the 
health threat representation and coping strategy representation make sense. Recently, 
illness coherence in cancer survivors has gained special attention and has been found to 
be positively associated with well being and desired risk representations (Traeger et al., 
2009). For example, Husson et al. (2013) followed 4,446 cancer survivors (lymphoma, 
multiple myeloma, endometrial, or colorectal cancers). In their findings, cancer survivors 
who perceived receiving cancer-related information reported higher control/cure beliefs 
and cancer coherence compared to those who perceived receiving more information 
about other services and less about cancer. Moreover, the latter group reported lower 
consequences beliefs and greater identity risk, chronic timeline beliefs, and negative 
affect. Coherence’s relationship, however, between cancer beliefs, worry of cancer 
recurrence, and protection behaviors has been less examined. 

Thus far, two teams have suggested that survivors who reported higher degrees to 
which cancer representational beliefs coalesce engaged in more coping strategies 
changing health habits. On the other hand, survivors who reported low coherence and 
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understanding of their cancer progression reported lower levels of protection motivation 
and behaviors. Charlier and colleagues (2012) found that higher coherence beliefs among 
breast cancer survivors predicted higher control/cure beliefs and lower distress, which in 
turn predicted higher levels of moderate to vigorous physical activity. On the other hand, 
Green and colleagues (2014) found that breast cancer survivors who reported higher 
personal understanding of the illness were more likely to report healthful diet and met 
almost twice the moderate to vigorous activity (MVPA) levels relative to survivors who 
reported the lowest personal understanding and half the MVPA levels.  

These studies illustrate how understanding personal illness influences protective 
behavior in individuals with a past cancer diagnosis whereas less is known about how 
coherence in the context of mitigating risk through behavior predict protective motivation 
and effort in healthy individuals (Cameron, Marteau, Brown, Klein, & Sherman, 2012; 
Landau, Arndt, & Cameron, 2018). It is clear that special emphasis should be given to 
this illness risk representation. 

Likelihood. The attributes of identity risk, causal risk beliefs, and timeline risk 
beliefs are suggested to serve as the basis for likelihood appraisal (Cameron, 2008). 
Likelihood appraisals, which measures individuals’ perceived risk of cancer, have also 
been found to have a significant association with protection behaviors. Overall, findings 
suggest that higher likelihood appraisals were negatively associated with physical activity 
intentions or behaviors. For example, Burris and colleagues (2012) found that likelihood 
appraisal in breast cancer survivors was negatively associated with limiting food intake in 
order to maintain or lose weight. On the other hand, they did not find a similar 
relationship between risk perception and exercising at least three times per week for 20 to 
30 minutes. Anderson et al. (2013) reported that survivors who reported more likelihood 
of a recurrence were less motivated to increase healthy diet and exercise. 

In summary, vast evidence suggests that illness and risk representations predict 
protective intentions and behaviors. Evidence of how they can be altered and 
communicated as a theory-guided health intervention to prevent illness in the future, 
however, have implications for the present study. One of our main tasks is to harness 
illness risk representations to inform this research project. 

Worry 
Also operationalized as anxiety, distress, and fear in research, worry is an emotion 

related to a health threat predicts health decision making, coping processes, and 
protective motivations and efforts (Cameron, 2003a; Hay, Buckley, & Ostroff, 2005; 
Leventhal, Meyer, & Nerenz, 1980). Longstanding research documents worry as a 
driving force to taking action against illness or amid a current experience of illness 
(Cameron & Leventhal, 1995; Leventhal, Diefenbach, & Leventhal, 1992)  

Worry is the most examined in the context of a cancer diagnosis or concern about 
a recurrence after successful treatment (Lebel et al., 2016). Also, it is characterized as 
having one of the largest effects on psychosocial and physical well being in cancer 
patients and survivors (Stanton, Rowland, & Ganz, 2015). For example, From a sample 
of 474 long-term colorectal cancer survivors, Schneider and colleagues (2007) identified 
that approximately 25% of long term CRC survivors’ poor health outcomes was 
associated to worry. From a national sample of over 2.6 million breast cancer survivors, 
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worry was associated with perceived risk of recurrence, lower quality of life, and poorer 
physical and mental health outcomes (Tewari & Chagpar, 2014) .  

Although research demonstrates a relationship between cancer worry and health 
outcomes, there is sparse and mixed evidence of both worry of cancer and protection 
behaviors’ antecedents. For example, a review of cancer survivorship literature unveiled 
that higher levels of cancer recurrence worry is negatively associated with well being 
(Simard et al., 2013); however, a study on 81 colorectal cancer survivors unveiled that 
worry of cancer recurrence was positively associated with motivation to increase 
protective behavior (Mullens, McCaul, Erickson, & Sandgren, 2004). In summary, it is 
less understood how both the cognitive antecedents (i.e., illness risk perceptions and 
beliefs) and cancer worry predict protective motivations and behaviors (Crist & Grunfeld, 
2013; Mehnert, Koch, Sundermann, & Dinkel, 2013). Moreover, significantly less is 
known about how worry associated with coping strategies influence protective behaviors. 
Another key objective of this study is to examine how worry can be characterized in the 
context of cancer control among healthy populations who have not had a cancer 
experience. 

Imagery to Communicate Illness Risk and Promote Protective Behavior 
CSM-guided research demonstrates that imagery related to health threat 

particularly signs of disease can often influence personal motivation and efforts 
(Cameron & Chan, 2008). Furthermore, imagery which harnesses illness risk 
representations may be more efficacious at promoting a protective intention and behavior 
(T. J. Lee, Cameron, Wünsche, & Stevens, 2011). Exposing healthy individuals without 
symptoms or eminent health threat to imagery harnessed with illness risk representations 
can lead to arousing personal thoughts and affect that make the health threat salient, thus 
leading to more accurate beliefs and motivation to engage in protective behavior 
(Cameron, 2008). Furthermore, complex information related to illness and physiological 
presented as imagery informed by knowledge of related illness risk representations has 
promise to be more effective at improving illness risk coherence and promoting 
protective behavior (Cameron, 2009). For example, a health communication intervention 
related to cancer risk and behavioral-based risk factors (e.g., lung cancer and smoking, 
skin cancer and sun exposure, colorectal cancer and sedentary lifestyle) may prove 
challenging to develop when targeting healthy individuals who do not consider their 
behavior to carry illness risk  (Ory et al., 2014). The healthy individual without an 
imminent health threats may not coherently associate cancer risk and personal behaviors. 
Images that communicate those links between illness and personal behavior coupled with 
text information stand to promote protective behaviors than text information on its own. 
The use of imagery in a health communication intervention is pertinent to this research 
project. Moreover, the research project’s use of internet and text messaging as a means of 
communication facilitate a cost-effective and feasible mechanism to deliver visual health 
intervention. 
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CSM-Guided Health Communication for the Prevention of CRC Risk  
Health communications that inculcate coherent and imagery-rich representations 

of one’s cancer risk and how it is influenced by exercise over time may enhance worry 
about cancer conditional upon not engaging in physical activity, and both these coherence 
representations and conditional worry might both motivate this protection behavior. Such 
communications may be particularly important for adults who report more sedentary 
lifestyles as these individuals may have particular difficulty understanding how their 
current lifestyle behaviors may be contributing to CRC risk.  

The next chapter provides an outline of the study and its hypotheses. 
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CHAPTER THREE: RATIONALE, AIMS, AND HYPOTHESES FOR THE 
PRESENT SET OF STUDIES 

Thus far, a small percentage of health communications studies with the purpose of 
promoting protection behaviors or altering unhealthy behaviors in order to reduce illness 
risk have been informed by the CSM hypotheses regarding risk representations, imagery 
processes, and worry (Cameron & Chan, 2008; Karekla, Karademas, & Gloster, 2018). 
This research project develops and tests a theoretically-guided intervention that targets 
cancer risk representations and their relationships to affect and protective effort. The 
health communication intervention is poised to inculcate coherent and imagery-rich 
representations of CRC risk and how it is influenced by physical activity in ways that 
promote physical activity in younger and older adults who have no history of CRC.  

Guided by CSM and specifically illness risk representations, this study informed a 
new health communication program titled Be Well, which promotes CRC prevention 
through engaging in a physically active lifestyle. As such, two central foci of this study 
were to inform, develop, and demonstrate how the Be Well program influences views of 
CRC and to increase the understanding of how protection behavior reduces colorectal 
CRC risk.  

Research Aims 
This set of studies implements an incremental, multi-stage process (i.e., 

intervention development, feasibility and piloting with exploratory RCT, and definitive 
RCT) to develop and test a CSM-guided health communication intervention delivered 
remotely via internet (i.e. eHealth) and text messages via mobile phone (i.e., mHealth). 
Specifically, they examine the influence of a text- and imagery- based program that is 
delivered via a computer program and through mHealth and focuses on CRC risk 
representations, risk-action coherence, conditional CRC worry, and protection physical 
activity intentions and behavior.  

The set of studies culminates in a randomized controlled trial (RCT) of the health 
communication intervention that harnessed data on cancer risk representations and their 
potential influence on physical activity intentions and behavior (Durazo & Cameron, 
Manuscript in preparation), to determine if it would cause significant changes in physical 
activity intention and behavior. Also, the study whether beliefs about identity risk, 
personal control over cancer prevention, and risk-action coherence will emerge as 
distinctive constructs associated with conditional worry, likelihood appraisals, and 
protection physical activity intentions and behavior. 

To achieve these aims, we conducted three studies. The first study developed and 
validated the conceptual framework that informed the Be Well program. The second 
study was the pilot-test of the Be Well program with a group of young adults to 
determine its acceptability and gain pilot data on its impact on risk representations, 
worry, and physical activity intentions and behavior. The third study was a longitudinal 
RCT of the Be Well program that involved a wide audience of adults. 
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The central hypothesis was that the Be Well program will have the following 
effect on the CSM components: Be Well will promote adaptive beliefs about causal risk 
(such as that physical inactivity can cause CRC), control (such as that CRC is 
controllable and preventable), and risk-action link coherence (i.e., a clear understanding 
of the links between cancer prevention and protective behaviors); increase conditional 
worry (i.e., cancer worry if one did  not engage in physical activity). In turn, these 
changes in risk representations and worry will lead to increases in physical activity 
intentions and effort (see pathways in Figure 3-1). 

 
Figure 3-1. Adapted from Cameron and Moss-Morris (2004), the Common-Sense Model 
of self-regulation of colorectal cancer risk and physical activity. Risk representation 
attributes of identity, consequences, control beliefs, causal beliefs, timeline, and risk-
action coherence guide worry and anticipated intentions, which in turn motivate physical 
activity.  
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CHAPTER FOUR: IMPLEMENTING A THINK-ALOUD TECHNIQUE TO 
DEVELOP A CSM-GUIDED HEALTH INTERVENTION AND ASSESS CRC 

RISK REPRESENTATIONS AND WORRY 

Increasingly, cancer control health communication interventions that promote a 
protection behavior have been text based. Moreover, the bulk of theoretically-driven 
programs rely primarily on reasoned processes with minimal emphasis on affect and 
imagery that can influence protection intention and effort (Cameron & Chan, 2008; 
Karekla et al., 2018). The Be Well program was developed and informed by affect and 
imagery related to increased understanding of CRC risk and how a physically active 
lifestyle is linked to decreasing health threats in the future. 

In this study, cognitive interviews comprising the Think-Aloud method (Fonteyn, 
Kuipers, & Grobe, 1993) were used for knowledge acquisition related to developing the 
Be Well program. The interviews were designed to test the appropriateness of the text-
based messages and to select the best images to use in the program. Furthermore, the 
rapid iterative process (RIP) method (Medlock, Wixon, Terrano, Romero, & Fulton, 
2002; Russ et al., 2010) was utilized to systematically adapt text and images in iterative 
stages. Such approaches focus on actively and dynamically including the personal 
perspectives of those who will use the intervention, thus improving user engagement and 
outcomes (Anthierens et al., 2012; Yardley et al., 2012). After developing health 
communication interventions for online and text-messaging platform, researchers have 
reported that Think-Aloud and RIP methods substantively improved the evaluation, 
development, and implementation of said interventions (Yardley, Morrison, Andreou, 
Joseph, & Little, 2010).  

Participants 
Toward the end of Spring 2017 semester, a total of 43 undergraduate volunteers 

the University of California Merced were recruited to complete a Think-Aloud interview. 
The participants of the study consisted of 43 (63% female, 37% male) undergraduate 
volunteers.  Participants were recruited from a university research participant pool using 
the following inclusion criteria: (a) 18 years and older, (b) physical capacity to view 
images, and (c) ability to read and understand English. All participants were invited to 
participate in the study through an announcement linked to university’s participant pool 
management. Prior to setting an appointment, participants were informed about the voice 
recording.  

Study Design and Procedure 
Ethics approval for the study was obtained from the University of California, 

Merced, Institutional Review Board. The study design utilized a mixed-methods design 
that included cognitive interview, rapid iterative process, pretest/posttest study design 
with a nonrandomized group. An audio recorded Think-Aloud method was used to gain 
an understanding of the way in which participants responded to text and imagery based 
related to preventing CRC and increasing physical activity levels.  
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A rapid iterative process was used to quickly remove text and images after a set of 
Think-Aloud interviews. Audio analyses was used to develop a prototype of messages 
and images that would be evaluated by healthy adults. Rapid iterative process was 
utilized to promptly remove images and edit language that was met with poor response.  

Participants responded to a brief announcement posted in the University of 
California, Merced, SONA System, which is the online service to conduct research at the 
university, during the last week of April and the first week of May 2017. After 
consenting, the students completed computer versions of a baseline survey on their own 
computer or device and a follow-up survey at a desktop computer at a research lab. 
Measures in both surveys assessed relevant background, risk-action coherence, 
conditional worry, and physical activity intentions and behaviors. After completing the 
baseline survey assessing CSM-guided illness risk representations, conditional worry, 
physical activity intentions, and a series of program evaluation measures, participants 
were asked to set an appointment in the same day to three days later to meet with a 
member of the research team at a research computer lab on campus. Figure 4-1 depicts a 
slide that participants were asked to read and view images via Qualtrics on a desktop 
computer while being audio recorded. During the Think-Aloud interview, participants 
viewed informational text along three potential images (see Appendix A for complete 
library). In total, participants viewed 32 distinct slides. Immediately after the Think-
Aloud session, participants were asked to complete a follow-up survey via Qualtrics that 
included measures of risk-action coherence, conditional worry, physical activity 
intentions, and program quality evaluations.  

 
Figure 4-1. Representing first iteration, screenshot of informational text and images 
focused on risk-action coherence.  
Note. Planning for future purchase and permission for their use, images were sourced 
from https://www.shutterstock.com.  
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The Be Well Program 
Table 4-1 summarizes the general structure of the Be Well program. Guided by 

the CSM, we developed a computer-based slide presentation (eHealth) program aimed at 
enhancing representations of CRC risk and motivations to engage in physical activity. Be 
Well was developed to inculcate coherent representations of one’s CRC risk and how it is 
influenced by a physically active life over time as a means of enhancing protection 
motivations – particularly for individuals who are at risk and yet have no concrete 
symptoms or indicators of CRC to prompt ongoing worry and effort. Both text and 
imagery contents of the health communication were developed based on the CSM. The 
model was modified to provide simplified representations of relationships between CRC 
risk, parsed physiological processes (i.e., hormones, gut health, inflammation), and 
physical activity rather than complex evidence that can be difficult for a layperson to 
elucidate (see Appendix A). During this study, both text and imagery contents were 
tailored to the user’s personal characteristics and designed to inform the user of CRC risk 
with and without engaging in a physically active life, with the primary aim of enhancing 
risk-action coherence, cause and timeline risk beliefs, and consequences and control 
beliefs.  

Table 4-1. General Structure of the Be Well Program Contents 

Topic CSM Target 
Number 

of 
Slides 

(n = 32) 

What is CRC? • Identity risk 
• CRC coherence 

3 

How is CRC risk linked to 
lifestyle? 

• Identity risk 
• Risk-action coherence 

5 

What lowers CRC risk? • Risk-action coherence 
• Personal control over prevention beliefs 

9 

When is the time to have a 
physically active lifestyle? 

• Timeline 
• Personal control over prevention beliefs 

4 

How can physical activity 
keep a person feeling 
positive? 

• Conditional worry 3 

What makes a physically 
active lifestyle? 

• Personal control over prevention 
• Risk-action coherence 

8 
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Think-Aloud Method  
A Think-Aloud method (Ericsson & Simon, 1993; Fonteyn et al., 1993) consisted 

of asking participants to verbalize their thinking while viewing language and images on 
each slide of the program. With use of audiotape, participants were recorded while they 
went through their assigned slide presentation on Qualtrics. Each slide was timed for at 
least 15 seconds and included text and three images (see Appendix A). Images were 
presented in random order. 

Prior to the presentation, participants read the following instructions: 
• “We would like you to read out-loud short sentences and view pictures about 

a new colorectal cancer and physical activity program called Be Well. We 
want to hear about your own thoughts about the messages and pictures. There 
are no “right” or “wrong” responses. 

• In between each slide, participants read instructions, “Please keep talking out 
loud while you are reading text and viewing pictures.” 

Before moving forward on each slide, participants responded to the following 
request, “Before moving to the next slide, please click on one picture that you think best 
matches directly to the above text”. 

Rapid Iterative Process  
Medlock and colleagues’ (2002) Rapid Iterative Testing and Evaluation (RITE) 

and Russ’ (2010) Rapid Usability Evaluation (RUE) were used to utilize input and 
evaluation elicited from participants to refine the Be Well program in iterative stages. 
Figure 4-2 illustrates the iteration plan for four systematic improvements that were 
informed by themes that emerged from the Think-Aloud interviews. The first two 
improvements were planned to occur after two sets of five Think-Aloud interviews. The 
subsequent improvements were planned to occur after sets of 10 Think-Aloud interviews.  

 
Figure 4-2. Guided by rapid iterative design, planned iterations of the evaluation and 
development of the Be Well program.  

After completing two sets of five and 10 Think-Aloud cognitive interviews, the 
program language was adapted to be more user friendly and appropriate based on Think-
Aloud responses. Moreover, images found to be unanimously difficult or abstract for 
participants to recognize the features that they represented were removed and replaced by 
images that emerged as being rated more coherent in other slides (see Figure 4-3 as one 
example of the transformation of a slide through the iterative process). 
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First Iteration  Fifth Iteration 

 

 

 
Figure 4-3. Screenshots of initial Be Well program slides that introduce CRC risk at first 
and fifth iterations.  

Measures  
Risk-Action Coherence. A measure adapted from Cameron et al. (2012) was 

used to assess appraisals of having a coherent understanding of the risk-action link 
between developing CRC and having a physically active lifestyle. Questions were 
worded: “I have a clear understanding of how a physically active lifestyle can reduce the 
chance of developing colorectal cancer”, “I would find it easy to explain to someone else 
how a physically active lifestyle can protect from developing colorectal cancer”, “It 
doesn’t make sense to me how people can reduce their risk of colorectal cancer by having 
a physically active lifestyle” (reverse-scored), “How a sedentary lifestyle such as sitting 
too much increases the chances of developing colorectal cancer is a mystery to me”, “I 
have a clear picture of how a sedentary lifestyle such as sitting too much increases the 
chance of developing colorectal cancer”. Responses, from 0 (strongly disagree) to 4 
(strongly agree), were averaged; α = .70. 

Conditional CRC worry. A measure adapted from Cameron (2008) was used to 
assess CRC worry related to having a physically active lifestyle. Questions were worded: 
(a) “If you didn’t have a physically active lifestyle in the future, how much would you be 
worried about developing colorectal cancer?” (b) “If you didn’t have a physically healthy 
lifestyle in the future, how much would you be concerned about developing colorectal 
cancer?” and (c) “If you didn’t have a physically active lifestyle in the future, how much 
would thinking about developing colorectal cancer bother you?” Ratings of 0 (not at all) 
to 10 (extremely) were averaged; α = .92. 

Physical activity intentions. Physical activity intentions was assessed with 
Adapted version of the 7-item International Physical Activity Questionnaire—Short Form 
(IPAQ—SF) was used to assess physical activity intentions . Questions on the domains of 
physical activity were worded: In the next 7 days, how many days did you do vigorous 
physical activities like heavy lifting, digging, aerobics, or fast bicycling?/do moderate 
physical activities like carrying light loads, bicycling at a regular pace, or double 
tennis?/did you walk for at least 10 minutes at a time? Answer categories were no 
activities and days per week. Each question was followed by eliciting an actual time 
report: How much time will you usually spend doing vigorous physical activities on one 
of those days?/will you usually spend doing moderate physical activities on one of those 
days?/will you walk for at least 10 minutes at a time. Answer categories were hours per 
day and minutes per day. 
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Program Evaluations (Manipulation Check). Four subscales, adapted from Lee 
et al. (2011), assessed whether the program attributes were manipulated according to the 
experimental design (see Appendix I). The subscales were: imagery contents (four items; 
e.g., “The program left me with vivid mental images about physical activity and 
colorectal cancer”, α = .79), program quality (8 items; e.g., “The program was 
interesting”, α = .84), risk messages (two items; e.g., “The program made me think about 
my own risk of colorectal cancer risk”, r = .34), and emotion elicitation (four items; e.g., 
“The program affected me emotionally”, α = .71). Ratings for each subscale ranged from 
strongly disagree (0) to strongly agree (4) and were averaged.  

Statistical Analyses 
We used SPSS Statistics version 24 (IBM Corp) for quantitative analyses. For 

qualitative analyses of Think-Aloud recordings were transcribed. Typists were trained, 
and transcripts were checked for accuracy. 

Physical activity intention was measured based on ratings of the intended 
vigorous, moderate, and walking physical activities during the next seven days. Planned 
vigorous, moderate, and walking minutes were multiplied by 8.0, 4.0, and 3.3, 
respectively. The sum of these three calculations was the metabolic equivalent of task for 
minutes per week (METs). This calculation expresses the energy cost of physical activity 
as a ratio of metabolic rate (Bertheussen, Oldervoll, Kaasa, Sandmæl, & Helbostad, 
2013). 

Think-Aloud recordings were transcribed by three research assistants (MB, LC, 
and CW). Guided by best practice in qualitative data analysis related to health informatic 
research (Bailey, 2008), transcription training included direction to also report details that 
capture emphasis, tone of voice, and pauses. Particularly, instructions were provided to 
stress when there was a positive or negative reaction that may have not been necessarily 
captured in words. A template was created to facilitate entries and assist transcribers to 
match a response to the appropriate slide. After typing the first transcript, typists were 
briefed. After refining and editing program contents after iterations, typists were updated 
on changes to the Be Well program. 

Adapted from prior analysis strategies in the context of developing eHealth and 
mHealth interventions (Bolle et al., 2016; Cameron et al., 2017; Morton et al., 2015), 
transcripts were analyzed with an inductive theme. Analyzing without a priori 
hypotheses, participants’ narratives guided in-depth assessment of personal thoughts and 
affect. After establishing key themes, the following four categories were developed as 
perspectives to edit and refine text and images: (a) accuracy (i.e., which text and images 
resulted in most accurate response?), (b) congruency (i.e., which sets of text and images 
were the least or most congruent with each other?), (c) acceptability (i.e., what language 
was the most accessible for understanding and which images induced the most engaged 
responses?), (d) advice (i.e., suggestions to improve or refine text, imagery, and labels).  
  



19 
 

  

Regarding accuracy, we coded whether participants had difficulty in 
understanding text or matching information to the images (e.g., “I’m not sure where the 
colon is?”, “Where and what’s the ‘paul-EEP’? Is it the thing that looks like a blister?”). 

Regarding congruency, we coded what image from the three in each slide 
emerged as the one to best complement the informational text (e.g., “None of these look 
like they go with the message.”).  

Regarding acceptability, we coded whether participants had positive or negative 
responses to the text and images content (e.g., “This picture has a real family riding their 
bike, which is a good! The other looks like they’re just posing for a picture.”).  

Regarding advice, we coded and evaluated recommendations related to text or 
image (e.g., “That picture looks like it was taken with a filter and posted on Instagram. 
You should have a picture that looks like something in a serious brochure.”).    

Results 
Table 4-2 presents general characteristics of the sample. The majority were 

female and Hispanic/Latinx. 
 

Table 4-2. Demographic Characteristics of the ‘Think-Aloud’ Sample 

Variable (Range) Total/Mean (SD) Percentage 

Age (18-42) 20.5 (3.6)  
Female Gender  62.8 
Race/Ethnicity   

Hispanic/Latinx 25         58.1 
Asian/Pacific Islander 7 16.3 
White 6 14.0 
African American/Black 3 7.0 
Other 2 4.7 
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Table 4-3 presents key findings that influenced edits and refinement during 
iterations are presented under the four aforementioned perspectives: (a) accuracy, (b) 
congruency, (c) acceptability, and (d) advice. 

Table 4-3. Summary of Emergent Think-Aloud Findings 

Perspective Key findings with sample responses 

Accuracy Participants voiced a wide range of reactions to learning about CRC 
risk and CRC progression. Many emphatically expressed that 
developing CRC can result in pain, metastasis, and an invisible 
progression: 
 

After viewing text and images that introduces CRC prior to 
iterations that incorporated labels, “[I]t’s probably located in 
the abdominal area, up here [pointing to mid torso], on your 
body.” (Male, age 19) 
 
“When I read this, I can imagine that inflammation can cause 
this [view of an unhealthy colon]. I feel like could even be 
painful?” (Female, age 24) 
 
“While I am reading this information, I am thinking: Wow! 
This person is probably going through a lot!” (Female, age 24) 

Congruency Most participants voiced when text and images were congruent or 
incongruent with each other. Images without clear labels or congruent 
representation to information text were rated poorly: 
 

“The last picture [on current view] represents it best because it 
shows exactly how these daily decisions could affect your 
body and health in the long run…” (Female, age 19) 
 
[After viewing image of a hammer crushing an enlarged 
cancer cell]: “I don’t know if destroying tumors and cancerous 
cells, eliminate the possibility of possibly getting cancer.” 
(Male, age 23) 

 
“When I see these images and passage I think to myself that 
exercising is essential in one’s life.” (Female, age 24) 
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Acceptability Images that reflected more accurate representations of the body were 
favored over illustrations and/or images that anthropomorphized 
anatomy: 
 

“[Medical image] actually shows us where it is… I am 
assuming this is a polyp… [I] just feel like this is much easier 
to understand.” (Male, age 24) 
 
“I chose the last picture because it shows a good portion of the 
body and it also has zoomed in shot of the port of the body that 
is mentioned [in the text] above.” (Female, age 19) 
 
“These pictures are different [from prior views] and somewhat 
encouraging except for the one with the doll figure thing.” 
(Male, age 20) 
 
“I think those kind of words [medial information] can keep 
people from reading forward.” (Female, age 42) 

Advice Participants expressed when text and/or images were confusing or 
required more information and/or recommended other images in the 
presentation as more appropriate: 
 

“[T]he last picture has a clear representation of the location [on 
body], but the first [picture on same slide] has where the actual 
cancer is growing. So, you guys could mix the first and last 
picture.” (Male, age 19) 

 
“Many of us probably don’t know about how a hormone can 
have such a large effect.” (Female, age 20) 
 
“The previous pictures [on prior view], I think go better with 
the statement.” (Female, age 20) 
 
“It’s a little vague. It’s not giving [enough] information…” 
(Male, age 21) 
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Table 4-4 presents the means and standard deviations of the rated risk-action 
coherence, conditional worry, and physical activity intentions at baseline and after the 
Think-Aloud interview. Immediately after completing the interview, participants reported 
greater risk-action coherence, F(1,42) = 19.73, p < .001, and conditional worry, F(1,42) = 
47.96, p < .001 whereas not physical activity intentions, F(1, 42) = 1.71, ns. 

Table 4-4. Means (M) and Standard Deviations (SD) of the Risk-Action Coherence, 
Conditional Worry, and Physical Activity Intentions 

Variable (Range) 
 

Baseline 
 

Post Think-Aloud 
M SD M SD 

Risk-action coherence (0-4) 2.28 0.65 3.24 0.62 

Conditional worry (0-10) 5.60 2.20 7.37 1.99 

Physical activity intentions (99-6,666) 2,007 1,534 2,282 1,476 

 
Table 4-5 presents the key findings across the iterations. Iterations were feasible 

at the conclusion of each day of data collection between April 28th and May 5th.  
Iteration 1 was viewed by eight participants, Iteration 2 was viewed by nine participants, 
Iteration 3 was viewed by seven participants, Iteration 4 was viewed by eight 
participants, and Iteration 5 was viewed by 11 participants.  
 
Table 4-5. Means (M) and Standard Deviations (SD) of the Risk-Action Coherence, 
Conditional Worry, and Physical Activity Intentions Reported across Iterations 

Variable 
(Range) 

 
Iteration 1 

(n = 8) 

 
Iteration 2 

(n = 9) 

 
Iteration 3 

(n = 7) 

 
Iteration 4 

(n = 8) 

 
Iteration 5 
(n = 11) 

M SD M SD M SD M SD M SD 

Risk-action 
coherence 
(0-4) 

3.48 0.58 3.34 0.76 3.58 0.35 2.96 0.55 2.98 0.62 

Conditional 
worry (0-10) 6.83 1.32 7.68 2.51 7.35 2.53 7.20 1.99 7.67 1.80 

Physical 
activity 
intentions 
(99-6,666) 

2,144 1,087 2,133 1,066 2,777 1,703 2,306 2,270 2,172 1,362 
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Table 4-6 presents the means and standard deviations of how participants rated 
the Be Well program after the Think-Aloud interview. Overall, participants evaluated the 
program very high across the subscales. The highest rated domains were the quality of 
the program and its content for risk communication whereas the imagery and emotion 
elicited were rated the lowest. 
 
Table 4-6. Means (M) and Standard Deviations (SD) of the Program Evaluations 
after eHealth Presentation 

Variable (Range) 
Post Think-Aloud 

M SD 
Imagery contents (0-4) 3.09 0.69 

Program quality (0-4) 3.48 1.06 

Risk messages (0-4) 3.43 0.56 

Emotion elicitation (0-4) 3.10 0.69 

 
Table 4-7 presents the key findings of program quality ratings across the 

iterations. After rating program after the Think-Aloud interviews, participants 
consistently evaluated the following across iterations: imagery contents, (4, 37) = 1.25, 
ns; program quality, F(4, 33) = 1.35, ns; risk messages, F(4, 40) = 0.59, ns; and emotion 
elicitation, F(4, 33) = 0.64, ns. 

Table 4-7. Means (M) and Standard Deviations (SD) of the Program Evaluations across 
Iterations. 

Variable 
(Range) 

Iteration 1 
(n = 8) 

Iteration 2 
(n = 9) 

Iteration 3 
(n = 7) 

Iteration 4 
(n = 8) 

Iteration 5 
(n = 11) 

M SD M SD M SD M SD M SD 
Imagery 
contents 
(0-4) 3.28 0.59 3.03 0.96 3.43 0.62 2.68 0.79 3.07 0.36 

Program 
quality 
(0-4) 3.23 0.41 2.68 0.88 3.24 0.40 2.98 0.37 2.99 0.37 

Risk 
messages 
(0-4) 3.56 0.42 3.38 0.74 3.67 0.41 3.44 0.56 3.27 0.61 

Emotion 
elicitation 
(0-4) 2.88 0.60 2.75 0.81 3.00 0.68 2.46 0.62 2.84 0.41 
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Discussion 
Thematic analyses revealed four primary themes: (a) text and images that 

accurately depicted CRC and consequences influenced more engagement, (b) images that 
were clearly and succinctly labeled and matched with text-based information were 
favored, (c) realistic images of people and anatomy were favored over illustrations, 
cartoons, and/or compartmentalized images of organs, and (d) text in plain language that 
clearly matching favored images was endorsed.  

Overall, participants specifically liked images that were more accurate or medical 
images compared to those that were illustrations. Most participants had difficulty 
pronouncing medical terms (i.e., colorectal, polyp). Images that scored low or not at all, 
were removed between iterations. These findings were utilized to inform editing and 
refining during iterations. After refining text to be more congruent with emerging themes 
during Think-Aloud and adding strategically position labels, reactions to information 
demonstrated more accuracy, better rated images, and higher user engagement and 
satisfaction.  

Important findings were revealed in the current study and had direct implications 
for the Be Well program. The Think-Aloud method made it possible to acquire an in-
depth understanding of how personal thoughts and affect related to CRC risk, CRC 
prevention, and physical activity. This added detail resulted in text and corresponding 
image with higher acceptability.  

The version of the Be Well program resulting from Study 1 was further tested in 
Study 2, in which we conducted a two-group, pilot RCT in two phases. The pilot RCT 
further explored the impact of the program on CRC risk beliefs and physical activity 
intention. Participants were randomized into a Be Well program condition or control 
condition. Participants in the Be Well program received a slide presentation with text and 
images that was informed by the current study and the control group received text-based 
information on cancer risk and protection behavior. We predicted that participants in the 
Be Well program condition would report more accurate CRC risk beliefs, increased 
physical activity intentions, and better acceptability to the health intervention compared 
to those in the control condition. The following chapter reports on the study in more 
detail. 
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CHAPTER FIVE: EXPLORATORY RCT AS PILOT STUDY OF CSM EHEALTH 
AND MHEALTH INTERVENTION 

The exploratory RCT study provided a two-pronged opportunity to assess the 
feasibility, acceptability, manipulation effects, and quality of the Be Well program, a 
CSM-guided health intervention in in preparation conducting a RCT of the program 
through eHealth and mHealth delivery. Developed from previous work reported in the 
prior chapter, the Be Well program was tested over an adapted version of information 
available on an online health communication program related to cancer prevention and 
protective behaviors (i.e., healthy diet, physical activity, alcohol consumption) within a 
pilot RCT.  

The present chapter reports findings from the pilot RCT, comprised of two 
phases, of a health intervention for colorectal cancer control and promoting physical 
activity. The key objectives of the pilot RCT was to test feasibility, program 
manipulations, measures and procedures for further refinement of the Be Well program 
developed and adapted through Study 1. It was predicted that the Be Well program would 
have more positive effects on program evaluations (i.e., inducing mental imagery, 
thoughts about personal CRC risk, and emotional experiences and positive evaluations of 
the program contents), risk-action coherence, conditional CRC worry, physical activity 
intentions and effort, and engagement compared to a comparison program providing 
standard CRC risk information about CRC and physical activity. 

The first phase of this pilot study assessed initial quality. After the first phase, Be 
Well program underwent further adaptation and edits based on phase one findings. The 
second phase further assessed the perceived quality and efficacy of Be Well.  

Participants and Procedure 
Ethics approval for the study was obtained from the University of California, 

Merced, Institutional Review Board. A total of 73 undergraduate volunteers at University 
of California, Merced were recruited: (a) for Phase 1, 30 individuals participated during 
Summer 2017 and (b) for Phase 2, 43 participated during Fall 2017. Participants 
responded to a brief announcement posted in the University of California, Merced, 
SONA System, which is the online service to conduct research at the university. 
Participants were recruited from the university research participant pool using the 
following inclusion criteria: (a) 18 years and older, (b) capacity to view images, and (c) 
ability to read and understand English. Participants who participated in the initial 
development study were excluded.  

In both phases, participants remotely viewed a consent form and, after providing 
consent, completed an online baseline survey via Qualtrics that included measures of 
relevant personal characteristics, risk-action coherence, conditional worry, and physical 
activity intentions. Immediately after students completed the baseline, they were invited 
to meet with a member of the research team in one of two research labs on campus one to 
three days after to view the presentation and complete the follow-up survey at a desktop 
computer.  They received the invitation through an announcement linked to the 
university’s cloud-based participant pool management software.  At the session, 
participants were seated at a desktop computer. After they accessed a link on the assigned 
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desktop, Qualtrics randomly assigned participants to view one of two informational 
programs (i.e., Be Well program or a Standard CRC Risk Information program on cancer 
control and physical activity, which was adapted from the American Cancer Society). 
After viewing the assigned program, participants completed posttest measures of risk-
action coherence, conditional worry, physical activity intentions, and program 
evaluations in a follow-up survey via the Qualtrics website. Participants were then 
debriefed and thanked for their participation. 

For Phase 1, 30 (53% female) completed the baseline survey. In total, 25 
participants attended their follow-up appointment between one to three days after the 
baseline. Five participants did not schedule an appointment to view the program or did 
not make their scheduled appointment. Participants were randomly assigned to view the 
Be Well text and images (n = 11) or the control text information (n = 10).  

For Phase 2, 43 (79% female) completed the baseline survey. In total, 40 
participants met with a member of the research team to view the eHealth presentation and 
complete posttest. During session at research computer lab, participants were randomly 
assigned to view the Be Well text and images (n = 19) or the control text information (n = 
21). 

Study Design and Procedure 
CRC Risk Information Programs. The two programs utilized in this study, the 

Be Well program resulting from Study 1 and the Standard CRC Risk Information 
program used in the control condition, were comparable in that each program had equal 
word counts, lasted about 20 minutes , was delivered as an online presentation delivered 
on Qualtrics, and presented each slide for at least 10 seconds. They differed in no 
imagery with information on CRC risk and behaviors that increase and decrease CRC 
risk.  

Be Well program. The version of Be Well that resulted from Study 1 was used. 
The computer-based slide presentation (eHealth) program was aimed at enhancing 
representations of CRC risk and motivations to engage in physical activity. That same 
slide presentation was translated to text messages (mHealth) planned as daily Multimedia 
Messaging Service (MMS) picture messages. At two timepoints during Fall 2017 
between Phase 1 and Phase 2 and after Phase 2, small groups meetings were organized 
with 15 research team members (IA, NB, LC, CD, SF, DH, CM, AO, JP, YM, BR, MT, 
CU, CW, YY) to debrief on findings and conduct feasibility tests of eHealth as mHealth 
slides. Activities included tests as actual text messages. Research team members assisted 
in determining optimal message features including font size, color, and accuracy. 

Furthermore, feasibility for the mHealth version was tested. Informed by findings 
of Irbarren and colleagues’ (2017) review and evaluation of text messaging platforms for 
mHealth projects, research team tested EZ Texting (www.eztexting.com), FronlineSMS 
Cloud (www.frontlinesms.com), FrontlineSMS v2 (www.frontlinesms.com), Textit.in 
(textit.in), and Twilio (www.twilio.com). The key features prioritized were setup without 
programming requirements, MMS pictures texting capacity, data security strategies 
meeting human subjects protection requirements, and fee structure that was cost effective 
for a sample size of 100. The service that met all criteria was EZ Texting. Images, 

http://www.eztexting.com/
http://www.frontlinesms.com/
http://www.frontlinesms.com/
http://www.twilio.com/
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presentation, and font of Be Well for daily MMS pictures was prepared in for EZ 
Texting. 

Standard CRC Risk Information. Based on the American Cancer Society (ACS) 
published Nutrition and Physical Activity Guidelines, we adapted its published 
information for the Standard CRC Risk Information program as a control comparison. 
The information reflects their most current scientific evidence related to physical activity 
and diet and their relationship to cancer risk. We used the widely available language on 
their website that is produced for a general audience (American Cancer Society, 2012).  

Measures 
Risk-action coherence. Risk-action coherence was assessed with the same 

measure used in Study 1, α = .70. 
Conditional CRC worry. Conditional CRC worry was assessed with the same 

measure used in Study 1, α = .93. 
Program Evaluations (Manipulation Check). Program attributes were assessed 

with the same four subscales used in Study 1. For the program quality subscale, two 
items were added: The program was of a high quality/The messages in the program were 
confusing (Reverse-scored). 

Statistical Analyses 
The data analyses were conducted using SPSS Statistics version 24 (IBM Corp). 

Table 5-1 reports descriptive statistics provided for demographic information.  
Independent-samples t-test analyses were conducted in Phase 1 and Phase 2 to 

compare program evaluations of individuals who viewed the Be Well program of the 
Standard CRC Information program. 

Repeated measures ANOVA were conducted in Phase 2 to test the program 
effects on risk-action coherence, conditional CRC worry, and physical activity intentions. 

 
Results 

Phase 1  
Table 5-1 presents socio-demographic characteristics of the sample. 

 
Table 5-1. Demographic Characteristics of Phase 1 Sample 

Variable (Range) Total/Mean (SD) Percentage 

Age (19-28) 21.6 (2.5)  
Female Gender 16 53.3 
Race/Ethnicity   

Hispanic/Latinx 17         56.7 
Asian/Pacific Islander 7 23.3 
Non-Hispanic White 3 10.0 
African American/Black 3 10.0 
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Table 5-2 presents the program evaluations of the Be Well program condition 
compared to the control condition. Participants in the Be Well program reported higher 
ratings of imagery compared to the control group, t(19) = 2.66, p < .05, indicating that the 
Be Well program was successful in manipulating this communication feature as intended. 
There was not a significant difference in how individuals rated program quality, t(14) = 
0.21, ns, risk messages, t(19) = 0.37, ns, and emotion elicitation, t(19) = -0.87, ns. These 
findings indicate that the Be Well program did not induce the intended effects on these 
communication features relative to the comparison program.  
 
Table 5-2. Means (M) and Standard Deviations (SD) of the Program Evaluations 

Variable (Range) Be Well 
 

          Control 
M SD M SD 

Imagery contents (0-4) 3.08 0.90 2.05 0.86 

Program quality (0-4) 2.90 0.56 2.86 0.38 

Risk messages (0-4) 3.50 0.45 3.40 0.77 

Emotion elicitation (0-4) 3.09 0.82 3.33 0.31 

 
Findings guided further adaptations to the both Be Well and Standard CRC Risk 

Information programs. Findings were closely reviewed with active participation and 
debriefing with 15 research team members (IA, NB, LC, CD, SF, DH, CM, AO, JP, YM, 
BR, MT, CU, CW, YY). Adaptations and refinements to text and images were offered. 
To increase relevance of the Be Well program, new slides that added information about 
the risk to younger adults were developed. Slides that were transition slides in Study 1 
were also populated with endorsed pictures that were not originally selected for the final 
Be Well presentation. Furthermore, the Standard CRC Risk information program had 
information related to other cancers removed. It was redirected to focus on CRC control 
information.  
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Phase 2 
Table 5-3 presents socio-demographic characteristics of the sample. Most 

participants were female and Hispanic/Latinx.  
 
Table 5-3. Demographic Characteristics of Phase 2 Sample 

Variable (Range) Total/Mean (SD) Percentage 

Age (18-25) 20.1 (1.6)  
Female Gender   79.1 
Race/Ethnicity    

Hispanic/Latinx 30         69.8 
Asian/Pacific Islander 6 14.0 
Non-Hispanic White 5 11.6 
African American/Black 2 4.7 

 
Table 5-4 presents the program evaluations of the Be Well program condition 

compared to the control condition. Analyses revealed that the Be Well program, relative 
to the comparison program, was successful in enhancing all four communication facets. 
Compared to participants in the Standard CRC Risk Information condition, participants in 
the Be Well program condition reported higher ratings on all four evaluations: imagery 
contents, t(38) = 3.66, p = .001; program quality, t(38) = 2.59, p < .05; risk messages, 
t(38) = 3.70, p = .001; and emotion elicitation, t(38) = 2.56, p < .05. 

Table 5-4. Means (M) and Standard Deviations (SD) of the Program Evaluations 

Variable (Range) 
 

     Be Well 
 

          Control 
M SD M SD 

Imagery contents (0-4) 3.50 0.42 2.86 0.65 

Program quality (0-4) 3.39 0.35 3.11 0.34 

Risk messages (0-4) 3.79 0.30 3.31 0.49 

Emotion elicitation (0-4) 2.25 0.53 1.82 0.53 
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Table 5-5 presents the reported risk-action coherence and conditional worry of 
Phase 2 participants in the Be Well program condition compared to those the control 
condition. There was not a significant difference in how individuals reported risk-action 
coherence, t(38) = 1.42, ns, and conditional worry, t(38) = 1.71, ns. 
 
Table 5-5. Means (M) and Standard Deviations (SD) of the Risk-Action Coherence 
and Conditional Worry 

Variable 
(Range) 

Baseline Post eHealth 

 
Be Well 
(n = 19) 

 
Control 
(n = 21) 

 
Be Well 
(n = 19) 

 
Control 
(n = 21) 

M SD M SD M SD M SD 

Risk-action 
coherence 
(0-4) 

2.08 0.86 2.29 0.75 3.48 0.47 3.26 0.53 

Conditional 
worry (0-10) 6.16 2.25 5.17 2.34 7.86 2.12 6.62 2.43 

 
Discussion 

This exploratory pilot used a RCT design to further develop a health intervention 
for adults under 50 years of age. Findings in Phase 1 informed further refinements and 
findings in Phase 2 revealed that, relative to a comparison program about CRC risk, the 
CSM-guided intervention did elicit stronger responses regarding imagery processes, 
personal thoughts, and affect about CRC risk and was perceived as of higher quality.  

During Phase 1, the Be Well program was successful in engaging more imagery 
processes relative to the standard cancer risk information program, but the programs were 
equivalent in perceived quality and eliciting thoughts and emotions about personal risk. 
These findings informed further efforts to refine both the Be Well program (to enhance 
the contents in line with CSM theory) and the Standard CRC Risk Information program 
(to bring the contents to better serve as an attention control program). Further changes 
included creating Be Well text and images that made the information more relevant to 
adults under 50 years of age. Additionally, the Standard CRC Risk Information program 
was adapted to only mention CRC risk. This was accomplished by removing information 
about other cancer risks related to physical activity. Moreover, language that appeared to 
be motivational was removed from the CRC risk information program. 

After the additional refinements and modifications informed by Phase 1, Phase 2 
analyses revealed that the Be Well program was more successful compared to the 
Standard CRC Risk Information program. The findings revealed that Be Well program 
was able to engage more imagery processes and elicit more thoughts and emotions about 
personal risk. Moreover, the perceived quality was higher.  
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Similarly, findings trend toward the Be Well program being able to increase risk-
action coherence and conditional worry relative to the Standard CRC Risk Information, 
in particular in Phase 2 after removal of cancer risk information related to other cancers 
that were not specific related to CRC. However, the small sample size might have 
provided insufficient power to detect significant differences. 

The Be Well program results trend in a direction that is beneficial for individuals 
to understand CRC risk and improve physical activity. Moreover, it is predicted that the 
Be Well program will have sustained effects over the longer term whereas the control 
condition may only have momentary effects on these factors. The next task was to 
conduct a larger RCT with a larger sample and longitudinal rigor. The following chapter 
reports the effects of a eHealth and mHealth intervention for healthy adults on a 6-week 
objectively measures physical activity. 
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CHAPTER SIX: EFFECTS OF A CSM-GUIDED HEALTH INTERVENTION: 
RANDOMIZED CONTROLLED TRIAL 

Increasingly, CRC rates are increasing in health adults under 50 years old (Siegel, 
Miller, Fedewa, et al., 2017). Evidence points to early onset of CRC as a result in 
increased sedentary lifestyles (Je, Jeon, Giovannucci, & Meyerhardt, 2013). It is sought 
to determine whether a newly developed CSM-guided health intervention impacts CRC 
risk representations toward more accurate risk beliefs, thus increasing physical activity 
intentions and behaviors in healthy younger adults.  

Resulting in efficacious and cost-effective strategies, eHealth and mHealth 
interventions report improved behavioral outcomes particularly in improving diet and 
physical activity levels (Cameron et al., 2017; Vandelanotte et al., 2016). Harnessing 
knowledge of illness risk representations as delineated by CSM and the promise of health 
interventions informed by evidence of personal beliefs, a task of this study was to assess 
the added effects of supplementing an existing mHealth intervention promoting physical 
activity alongside an intervention comprised of messages harnessing knowledge of 
personal beliefs and thoughts. Developed from previous work reported in the prior 
chapters this study tested the effects of the Be Well program within a definitive RCT. 
Participants in the Be Well program condition received (a) a one-time dose of eHealth, 
(b) daily mHealth for six weeks, and (c) coupled with an mHealth focused on increasing 
physical activity (HealthYouTXT—Get Active, HYT—GA). Individuals in the control 
condition received a one-time dose of the Standard CRC Risk Information eHealth 
coupled with HYT—GA.  

The present chapter reports findings from the definitive RCT of a health 
intervention for CRC control and promoting physical activity. It was predicted the 
eHealth and mHealth Be Well program would have more positive effects on CSM-guided 
risk representations, physical activity intentions and effort, and user engagement 
compared to a comparison program. 

Participants 
A total of 84 adults were enrolled in this study: (a) 40 university undergraduates 

from the University of California, Merced, recruited through the university’s research 
program that offers course credit and (b) 44 adults were recruited through Facebook Ads 
and Facebook Classifieds. Of those 44 participants, 40 were located in California and 
three outside of California. The inclusion criteria were: (1) ages 18 years to 65 years (2) 
English language skills, (3) access to a mobile phone and text messaging capacity, (4) 
motivation in increasing physical activity levels, (5) interest in enrolling in a six week 
text messaging program, (6) interest toward wearing a pedometer, (7) ability to engage in 
unsupervised physical activity as assessed with the Physical Activity Readiness 
Questionnaire (Thomas, Reading, & Shephard, 1992). The exclusion criteria included: (1) 
doctor stating that physical activity should be medically supervised, (2) doctor stating 
that any moderate intensity exercise (such as walking, riding a bicycle, or mowing the 
lawn) should be avoided, (3) reporting that any physical ailments that might be made 
worse by becoming more physically active, and (4) being older than 75 because of higher 
likelihood of significant comorbidities. 
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Between April 2018 and May 2018, 926 participants were screened, and 101 
adults enrolled and completed a baseline survey (see Figure 6-1). After completing the 
baseline survey, 84 adults received their assigned pedometer and viewed an eHealth 
intervention. We exceeded by planned sample size of 80 by four participants. In total, 77 
participants completed the 6-week follow-up by July 2018. Seven participants were lost 
to follow-up. 

 

 

Figure 6-1. CONSORT flow diagram of participants through the RCT.  

Study Design and Procedure 
Ethics approval for the study was obtained from the University of California, 

Merced, Institutional Review Board. This RCT was also filed with ClinicalTrials.gov and 
was assigned Identifier NCT 03575117. This was a longitudinal, randomized controlled 
trial (RCT) with a two-arm parallel design. Participants were randomly assigned to an 
experimental or control condition. All surveys were conducted remotely on any device.  
Participants viewed health communication interventions remotely on their personal 
device. Psychosocial measures (i.e., survey) and physical activity measures (i.e., 
pedometer, survey) were collected electronically at baseline and immediately following 
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the first eHealth intervention. One week after eHealth intervention, psychosocial 
measures, self-reported physical intentions and effort, and pedometer data were collected 
on a weekly schedule throughout a 5-week period. Posttest data were collected at 6 
weeks.   

During April 2018 to the first half of May 2018, participants responded to a brief 
announcement posted in the University of California, Merced, SONA System, which is 
the online service to conduct research at the university. After consenting, the students 
completed computer versions of a baseline survey. During their visit, participants viewed 
informational text along three potential images and completed a second computer version 
of a follow-up survey. During the second half of May 2018 to June 2018, participants 
responded to announcements in Facebook Ads or Facebook Classifieds (see Figure 6-2). 
Paid Facebook Ad posts were visible throughout California. Free Facebook Classified 
posts in closed groups centered in the Central Valley of California (i.e., Chowchilla 
Online Classifieds, 559 SALE EVERYTHING !! sell/trade/buy). 

 

 
Figure 6-2. Screenshot of sample post on social media as a paid Facebook Ad.  
 

All interested potential participants were asked to complete a screening survey 
which assessed capability to receive text messages on a mobile phone, ability to engage 
in unsupervised physical activity, interest in signing up in an mHealth program to 
increase physical activity, and willingness to wear a pedometer for six weeks. Screening 
survey were evaluated within 48 hours. Those who met inclusion criteria were promptly 
contacted contact through email with an invitation to remotely view the informed consent 
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form for the main study. Participants who consented to volunteer in the main study 
gained immediate access to complete the baseline survey. 

After completing the baseline survey and viewing a one-minute video posted of 
proper use and placement of the pedometer (https://youtu.be/h2LtgXxsfps), all 
participants were offered an OZO Fitness™ SC2 pedometer (see Figures 6-3 and 6-4).  

 
 

 
 

Figure 6-3. Lumen Technology Incorporated’s OZO Fitness™ SC2 digital pedometer 
equipped with 3D accelerometer, which captures steps while walking or running. Auto-
resets at midnight and includes a seven-day memory log. 

 
Figure 6-4. Screenshot of Lumen Technology Incorporated’s training video on how to 
properly place or carry the OZO Fitness™ SC2 digital pedometer.  
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Appointments were scheduled to assign pedometers in in person or through 
United States Postal Service. The same day participants confirmed having a pedometer, a 
Qualtrics generated link and email were forwarded to participants to remotely view an 
eHealth presentation and complete the first follow-up survey. After participants 
confirmed their identity by generating a customized five-digit code in Qualtrics, the 
randomizer tool in Qualtrics assigned participants to one of two conditions. The 
experimental group viewed the Be Well program in its eHealth version (see Appendix D). 
The control group the viewed an eHealth version of the Standard CRC Risk Information 
program (see Appendix E) adapted from the American Cancer Society website 
(https://www.cancer.org/healthy/eat-healthy-get-active.html).   

After viewing the online Be Well program or Standard CRC Risk Information 
program and concluding follow-up survey immediately after the eHealth presentation, all 
participants were instructed to sign up to the National Cancer Institute’s (NCI) 
HealthyYouTXT—Get Active (HYT—GA) text messaging program (mHealth; 
https://smokefree.gov/tools-tips/text-programs/healthyyoutxt/get-active). Separately, 
participants in the experimental condition were enrolled in the mHealth version of the Be 
Well program (see Appendix F) sent automatically via EZ Texting 
(https://www.eztexting.com). 

CRC Risk Information and Physical Activity Programs 
Be Well program: eHealth version. The version of Be Well program that 

resulted from Study 2 was used (see Appendix D). Minor text refinements were made 
after three meetings with 14 members of the research team. Moreover, the professional 
version of Shutterstock images without watermarks were purchased. The computer-based 
slide presentation (eHealth) program was aimed at enhancing representations of CRC risk 
and motivations to engage in physical activity.  

Be Well program: mHealth version. The finalized slide presentation was 
translated to text messages (mHealth, see Appendix F) and daily MMS picture messages 
for the duration of the study. Daily MMS picture messages were automatically delivered 
daily between 10:00AM and 10:30AM for six weeks. While the images were exact 
replicas of the eHealth version, text was adapted to highlight key messages in the slide 
presentation that was viewed between baseline survey and first follow-up one to three 
days afterwards. Table 6-1 depicts three daily texts during Week 1. 
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Table 6-1. Sample of MMS Picture Messages Delivered via EZ Texting 

Day 2 Day 3 Day 4 

   
 

Standard CRC Risk Information. The eHealth version of the Standard CRC 
Risk Information program that resulted from Study 2 was used. Appendix E reported the 
full library of screenshots that individuals in the control condition viewed one to three 
days after completing baseline.  

HealthyYouTXT—Get Active (HYT—GA) mHealth. The National Cancer 
Institute has developed HYT—GA, a 6-week mHealth intervention promoting physical 
activity. Users sign-up independently for HYT—GA through a website 
(https://smokefree.gov/tools-tips/text-programs/healthyyoutxt/get-active). On a daily 
basis, HYT—GA sends users two to five SMS text messages for six weeks. The program 
promotes motivations to increase physical activity lifestyle (e.g., “HYT: Walk and talk! 
Schedule a “walking meeting” with a co-worker, or plan walks with your friends to spend 
time catching up.”, “HYT: Moderate activity feeling too ease? Add 1-2 min of more 
intense activity to your regular workout, like jobbing 1 min for every 5 min of walking.”). 
Text message are automatically sent between the hours of 9:00AM and 7:00PM. Most 
frequent times are 9:00AM, 12:00PM, 3:00PM or 4:00PM, and/or 7:00PM.  

Measures 
Measures to assess cancer beliefs and risk representations are sourced from 

Cameron’s (2008) Assessment of Illness Risk Representations (AIRR) and Moss-Morris 
and colleagues’ (2002) Revised Illness Perception Questionnaire (IPQ-R). All items were 
adapted for CRC risk and physical activity and indicated by phrasing informed by pilot 
study (such as “chance for developing colorectal cancer” and “physically active life”). 

Prior to enrollment, interested individuals were asked to complete a screener. 
Those who reported ability to engage in medically unsupervised physical activity and at 
least moderate interest in participating in a six-week intervention and wearing a 
pedometer were asked to complete baseline surveys, five brief weekly surveys, and a 
follow-up survey at the end of the sixth weeks after initial eHealth intervention and 
baseline activities.  

Identity risk beliefs. Adapted from Cameron (2008), a measure assessed 
combined beliefs related to having certain CRC related characteristics or symptoms and 
beliefs about the risk potential of such features. Responses of whether one has a 
feature (e.g., Please indicate whether or not you have genetic risk for colorectal cancer; 
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Appendix G) are coded as 1 (yes) and 0 (no). In response to “Do you think that this 
characteristic, symptom, or feature puts a person at risk for diabetes”, each feature is 
rated from 0 (definitely not) to 4 (definitely yes). Scores were generated by first taking the 
product of each feature and its risk rating. For example, if a participant reports yes to 
“being obese” and rates obesity as putting a person at risk for diabetes as 3, then the 
product is 1 X 3 = 3. The products for all features are then summed to generate scores 
ranging from 0 to 75; α = .89.     

Causal risk beliefs. Adapted from Cameron (2008), a 2-item measure assessed 
beliefs related to experiences that cause CRC. Questions were worded: “Being sedentary 
(sitting too much too long; lack of regular physical activity)” and “Not exercising 
regularly”. Responses, from 0 (strongly disagree) to 4 (strongly agree), were averaged; r 
= .45. 

Timeline. “People my age are likely to develop colorectal cancer at this time in 
their lives. (strongly disagree) to (strongly agree)”. “How likely do you think it is that 
you will develop colorectal cancer at any time in the future?” and “How likely is it that a 
person your age would develop colorectal cancer in the next 10 years?” 0 (no chance) to 
4 (certain to happen);  α = .55. 

Consequences. Adapted from Cameron (2008), a measure assessed appraisals of 
consequences related to developing CRC. Three subscales categorized consequences risk 
beliefs related to psychosocial effects, pain, and shortened life. Questions were worded: 
“If I had colorectal cancer, it would cause difficulties for those who are close to me”, 
“Colorectal cancer is a painful condition”, “Having colorectal cancer would have no 
effect on how long I live” (reverse-scored), “If I had colorectal cancer, I would not be 
able to participate in some work activities”, “If I had colorectal cancer, I would have to 
undergo painful treatments”, “Having colorectal cancer would affect the way others see 
me”, “Having colorectal cancer would shorten my life”, “If I had colorectal cancer, I 
would not be able to participate in some social or leisure activities”, “If I get colorectal 
cancer, I will die fairly quickly”, “Colorectal cancer would have serious financial 
consequences for me”. Responses, from 0 (strongly disagree) to 4 (strongly agree), were 
averaged; α = .74. 

Personal control over prevention beliefs. Adapted from Cameron (2008), a five 
item measure assessed control beliefs about personal control over prevention. Questions 
were worded: “There is a lot which I could do to prevent colorectal cancer”, “What I do 
can determine whether or not I develop colorectal cancer”, “Preventing colorectal cancer 
depends on me”, “Nothing I do will prevent colorectal cancer” (reverse-scored), and “My 
actions will have no effect on whether or not I develop colorectal cancer” (reverse-
scored). Responses, from 0 (strongly disagree) to 4 (strongly agree), were averaged; α = 
.73.   

CRC coherence. Adapted from Moss-Morris et al. (2002), IPQ-R illness 
coherence measure assessed understanding or comprehension of CRC. Questions were 
worded: “The symptoms of colorectal cancer are puzzling to me”, “Colorectal cancer risk 
is a mystery to me” (reverse-scored), “I don’t understand colorectal cancer risk” (reverse-
scored), “Colorectal cancer risk doesn’t make any sense to me” (reverse-scored), “I have 
a clear picture of colorectal cancer risk”, and “I have a clear understanding of colorectal 
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cancer risk”. Responses, from 0 (strongly disagree) to 4 (strongly agree), were averaged; 
α = .88.   

Risk-action coherence. Risk action coherence was assessed with the same 
measure used in Study 1 and Study 2.  

Absolute CRC worry. Adapted from Cameron (2008), a measure assessed CRC 
worry related to having a physically active lifestyle. Questions were worded: (a) “How 
much are you worried about developing colorectal cancer?” (b) “How much are you 
concerned about developing colorectal cancer?” and (c) “How much does thinking about 
developing colorectal cancer bother you?” Ratings of 0 (not at all) to 10 (extremely) were 
averaged; α = .85. 

Conditional CRC worry. Conditional CRC worry was assessed with the same 
measure used in Study 1 and Study 2.  

Likelihood. Adapted from Cameron (2008), a measure assessed likelihood 
appraisal. Questions were worded: “How likely do you think it is that, at some point in 
your life, you will develop colorectal cancer?” 0 (not at all) to 5 (almost certain) “My 
chance of developing colorectal cancer is”. 0 (almost zero) to 5 (almost certain). 
“Compared to the average person of your age and gender, what is your risk of developing 
colorectal cancer at some point in your life?” 0 (much below average) to 5 (much above 
average); α = .87. 

Physical activity intentions and effort. Physical activity intention was assessed 
same measures used in Study 1. In this study, past physical activity behavior was also 
assessed. Questions on the domains of physical activity were worded: During the last 7 
days, how many days did you do vigorous physical activities like heavy lifting, digging, 
aerobics, or fast bicycling?/do moderate physical activities like carrying light loads, 
bicycling at a regular pace, or double tennis?/did you walk for at least 10 minutes at a 
time? Answer categories were no activities and days per week. Each question was 
followed by eliciting an actual time report: How much time did you usually spend doing 
vigorous physical activities on one of those days?/did you usually spend doing moderate 
physical activities on one of those days?/did you walk for at least 10 minutes at a time. 
Answer categories related to time were adapted from hours and minutes per day to solely 
minutes per day. 

Objective measure of physical activity effort. Participants were handed or mailed 
a clip-on version of a digital pedometer, OZO Fitness SC2 Digital Pedometer, that allows 
a 7-day display memory and records usual and aerobic steps. Selection was based on cost 
under $20.00, availability of manufacturer-based training videos, highly rated, and user 
friendly (such as having a larger screen and digital display; as shown in Figure 6-3). 
During both baseline and after pedometer receipt, all participants were asked to view an 
instructions video on proper placement (https://youtu.be/h2LtgXxsfps). Participants were 
asked to wear pedometer from the time they awoke in the morning until they went to bed 
in the evening. During weekly brief surveys, information from the memory display was 
elicited at the end of the survey as to not influence the self-reported IPAQ—SF effort. 

Program Evaluations (Manipulation Check). Program attributes were assessed 
with the same four subscales used in Studies 1 and 2 (see Appendix I). After principal 
component analysis, quality subscale was reduced to five items; concrete quality, α = .77; 
risk messages, r = .57; emotion elicitation, α = .74; and program quality, α = .90. 



40 
 

  

Statistical Analyses 
The data analyses were conducted using SPSS Statistics version 24 (IBM Corp). 

Descriptive statistics are provided for demographic information. While descriptive 
statistics were based on non-imputed data, all following analyses were based on an 
imputed missing dataset using the multiple imputation option of SPSS Statistics. The 
approach applied was SPSS Statistics’ random number generator (i.e., Mersenne Twister) 
and linear regression settings that imputed missing observations by prediction associated 
with other variables in a regression mode. In instances where the imputation algorithm 
could not support a regression, the imputation method was customized to utilize a 
Predictive Mean Matching (PMM) model. Data collected at baseline and immediately 
after the first intervention were set as predictors and not imputed. Missing observations 
that were imputed were from weekly surveys and final-follow-up.  

To evaluate the effects of the CSM health communication over six weeks, a 
repeated measures ANOVA was used. Within-subjects and between-groups effects were 
sought between baseline and immediately after the eHealth presentation and between 
baseline and six weeks after the eHealth presentation. Additionally, simple effects 
comparisons among means and trends across each time point were assessed using 
independent t-test. Statistical significance was assumed at p ≤ 0.05. 

 
Results 

Sample Characteristics and Differences Between Conditions 
Table 6-2 presents the socio-demographic characteristics of the sample. The 

majority were female, completed some college, and had an annual income under $50,000. 
Almost half of the sample identified racially and/or ethnically as Hispanic/Latinx. Just 
under one-third of the sample worked 35 hours per week or more. 
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Table 6-2. Demographic Characteristics RCT Sample 

Variable (Range) Total/Mean (SD) Percentage 

Age (18 - 60) 26.5 (10.3)   
Female Gender  58 69.0 
Race/Ethnicity    

Hispanic/Latinx 40        47.6 
Non-Hispanic White 18 21.4 
Asian/Pacific Islander 9 10.7 
African American/Black 6 7.1 
Race/Ethnicity ≥ 2 6 7.1 
Other  5 6.0 

Education    
High School 5        6.0 
Some college 43 51.2 
2-year college degree 7 8.3 
4-year college degree 12 14.3 
Graduate or professional degree 9 10.7 
Doctorate degree 1 1.2 
Not reported 7 8.3 

Hours worked per week   
35 hours or more 26        31.0 
< 35 hours 26 31.0 
Not currently employed 25 29.8 
Not reported 7 8.3 

Household Income   
< $25,000 36        42.9 
$25,000 to $34,000 14 16.7 
$35,000 to $49,999 10 11.9 
$50,000 to $74,999 5 6.0 
$75,000 to $99,999 8 9.5 
> $100,000 3 3.6 
Not reported 8 9.5 
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Preliminary analyses testing a priori differences between the experimental and 
control conditions revealed no differences in any of the personal characteristics (all p’s > 
.21). Furthermore, analyses testing a priori differences between the two conditions 
revealed no differences in motivation to increase physical activity, sign up for a 6-week 
mHealth intervention, and wear a pedometer on a daily basis for six weeks (all p’s ≥ 
0.06). Due to a data collection error related to the survey delivery, two timeline risk items 
were missing from 6-week posttest. As a result, analysis on timeline risk for 6-week was 
not included.  

Table 6-3 presents the means, SDs, internal consistency α, and correlations of the 
risk representations and protection intentions and behaviors. Correlational analyses 
suggest meaningful patterns of associations among risk representation scales, both CRC 
and risk-action coherence, both absolute and conditional worry, self-reported physical 
activity intentions, and daily average steps recorded by pedometer. Causal risk beliefs, 
timeline risk beliefs, CRC coherence, risk-action coherence, and likelihood appraisal 
were associated with greater identity risk beliefs. Personal control over prevention, risk 
action coherence, and absolute worry were positively associated with causal risk beliefs. 
CRC coherence, both worry subscales, and likelihood appraisals were positively 
associated with timeline beliefs. Risk-action coherence was associated with personal 
control over prevention. While both CRC and risk-action coherences (.52, p < .01) and 
absolute and conditional concerns (0.64, p < 0.01) were highly associated with each 
other, correlation analyses revealed that there were distinct variables. 
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Table 6-4 present the descriptive results of participants responses immediately 
after the eHealth and six weeks from viewing online presentation and after receiving six 
weeks of mHealth intervention and wearing a pedometer. Repeated-measures ANOVA 
are also reported.  

Responses immediately after viewing mHealth. The repeated-measures 
ANOVA results show that risk-action coherence was significantly affected by the 
mHealth participants viewed, F(1,82) = 4.59, p < .05. Figure 6-5 demonstrates how 
participants in the Be Well program condition reported more understanding of the links 
between cancer risk and physical activity immediately after viewing the online 
presentation. This effect, however, did not sustain after six weeks. 

 
Figure 6-5. Plot of repeated-measures ANOVA of risk-action coherence immediately 
after viewing the eHealth version of the Be Well program.  

Repeated-measures ANOVA results showed that identity risk, timeline risk, 
control risk, control beliefs, CRC coherence, absolute and conditional worry, and self-
reported physical activity were not significantly affected by the type of eHealth (all Fs ≤ 
2.98, ns. 

Responses six weeks after viewing mHealth. Comparing scores between 
baseline and 6-weeks after viewing the online intervention and receiving 6-weeks of a 
mHealth intervention, results showed that all dependent measures were not significantly 
affected by the type of intervention individuals received (all Fs ≤ 2.52, ns). 
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Program evaluations. Table 6-5 present the descriptive results of participants 
program evaluations immediately after the eHealth and six weeks after the mHealth from 
viewing online presentation and after receiving six weeks of mHealth intervention and 
wearing a pedometer. The independent t-tests and repeated-measures ANOVA results are 
also reported. 

Specifically, these tests show that the combined eHealth and mHealth Be Well 
program was better than the combined eHealth and mHealth in terms of instilling mental 
images, F(1, 75) = 11.19, p < .001, partial η2 squared = .13; and eliciting thoughts about 
CRC risk, F(1, 75) = 4.27, p < .05, partial η2 = .05. Furthermore, the combined Be Well 
program had higher quality ratings relative to the combined control program; F(1, 75) = 
7.07, p = .01, partial η2 = .09. 
 



47 
 

  

 



48 
 

  

Discussion 
The present findings revealed that the Be Well program had immediate effects on 

risk-action coherence. Furthermore, both programs tested in this RCT also had an effect 
on all individuals’ CRC risk representations and protection intentions and behaviors 
across the six weeks. Participants in both conditions reported improvements as sought by 
this research. Particularly, findings suggest that the risk representations that appear to 
have been improved in all individuals were identity risk, timeline risk, control beliefs, 
CRC coherence, absolute and conditional worry, and self-reported physical activity 
reported.  

While it appears that individuals in the Be Well condition may have reduced daily 
steps they took, the data I collected does not capture the true effects. To be able to 
explain that effect more clearly, there is need for a baseline step count for all individuals. 
The analysis was between Week 1 and Week 2. It is also plausible that the initial effects 
of the Be Well increased motivation to walk more between the eHealth presentation and 
the end of Week 1. After Week 1, that motivation could have decreased, thus effort 
became more parallel to that of the control group. 

Overall, the RCT results suggest that it is beneficial for individuals to participate 
in an eHealth and mHealth related to CRC risk and physical activity. The implications of 
the Be Well intervention not having great impact on most dependent measures suggests 
that exposure to forms of intervention that are based on providing motivation, 
monitoring, and/or perceived accountability as sufficient to improve protective intentions 
and motivations. This study, however, did not assess other study components that may 
have inadvertently complemented the control condition.  

The delivery and procedures of the research project not related to the health 
intervention itself may have contributed to a high user engagement, thus more motivation 
to increase physical activity levels. For example, a study on mHealth impact on a clinical 
population suggests that a two way text messaging feature (i.e., a person replies to text 
messages rather than an automated reply algorithm) resulted in an effect on adherence 
and health outcomes (Odeny et al., 2014). This RCT had a study phone number in which 
participants texted me to inform about any issues with survey links, compensation, 
broken/lost pedometers, and any other updates. I was available from 6:00am to 1:00am 
and responded to all text messages within five minutes of receipt. Moreover, any problem 
solving would occur at the first communication (i.e., pedometer replacement via Amazon 
Prime).  

Further research is needed to determine what components of the delivery of this 
RCT transform illness risk representations and protective intentions and behaviors. 
Components of this research project may have resulted in inadvertent health interventions 
that positively affected all individuals. For example, the use of the pedometer requested 
daily use and required remote reports of the daily steps taken over a week. Participants 
were not blind to this data and may have inadvertently been a separate intervention. An 
arm without the pedometer would is a clear recommendation.  
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CHAPTER SEVEN: DISCUSSION 

The past few decades of illness perception research has contributed a wellspring 
of evidence about how personal illness beliefs held by influence protective intentions and 
behaviors. It is vastly understood how illness representations are associated with coping 
processes and protective behaviors (Hagger et al., 2017). However, the bulk of such 
knowledge is informed by involving individuals experiencing acute and chronic illness. 
Less research has focused on examining how such illness representations, when held by 
healthy populations, influence protective behaviors in an effort to prevent illness in the 
future. Moreover, harnessing evidence of such relationships to develop health 
interventions is at its infancy. Central to this research project has been to further such 
evidence by informing a theory-guided health intervention and examining its effects. 

The present research project had several important implications. The principal 
theoretical implication concerns developing a health communication intervention that 
harnesses risk representation. Guided by the Common-Sense Model (CSM) of Illness 
Self-Regulation (Leventhal et al., 2003), this set of studies was designed to address the 
gaps in understanding psychosocial domains in management of worry of cancer and 
health protective behaviors in a sample of health individuals. Addressing these gaps, this 
examination contributes comprising a novel development approach while guiding with a 
theoretically guided framework to efficaciously engage healthy individuals and promote 
physical activity in a cancer control effort.  

Intervention development, implementation, delivery, and examination 
implications of this work demonstrate to be a point of departure toward wider 
involvement of other populations. In particular, respective CSM-guided health 
intervention can potentially be efficacious with individuals who have risk factors and 
sedentary lifestyles, yet they may hold naïve beliefs about CRC risk (Samad et al., 2005). 
Distinctly from other health interventions, this research project included an empirically 
vigorous approach by incorporating personal beliefs as held by individuals rather than a 
prescriptive approach (Cameron et al., 2015). Based on this novel approach, expansions 
as version of this intervention can be tailored to involve healthy individuals with a family 
experience of cancer and/or those who are closer to middle-age and have naïve CRC risk 
or screened for CRC revealing an abnormality (i.e., adenomatous polyp, tumor). 
Thereafter, the health intervention can be tailored for CRC cancer survivors with 
sedentary lifestyles, thus reducing CRC recurrence risk (Je et al., 2013). 

Limitations 
While the findings from this study have implications for research projects 

involving mobile phone and pedometer technologies, it did not include a systematic 
approach to assess user engagement and adherence. For example, the survey did request a 
self-reported confirmation of sign-up to the HYT—GA.  However, enrollment 
confirmation through NCI was not available. Moreover, participants were either recruited 
through the university or social media who reported high levels of interest in the 
intervention components, and thus, the finding may not be generalized to individuals who 
may is encouraged to participate rather than a self-seeking behavior. Finally, this study 
did not include a control condition without any form of mHealth during six week of data 
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collection. A future study should include tracking efforts that assess user engagement, 
diversify recruitment and include a wait-list arm.  

Concluding remarks and recommendations 
Focusing on eHealth/mHealth research, leading health scientists called attention 

to two concerns: the relative low number of studies that either theory-guided or found to 
comprise scientific vigor in their development (Borrelli & Ritterband, 2015). 
Furthermore, indicating benefits and increasing popularity of eHealth/mHealth health 
interventions it is critically valuable to promote more methodologically sound evaluation 
and development of theory-guided health interventions for cancer control related to 
protective behaviors. As such, integral to these examinations is the contribution to 
empirical evidence from trials developing and testing a theory-guided health intervention 
from inception to delivery processes. This research project, however, is a prefatory effort 
in informing, developing, and examining eHealth/mHealth interventions that are 
suggested for audiences and those who stand to benefit the most of improving personal 
beliefs that influence protective behavior.  

In summary, the findings from the three studies highlighted that personal beliefs 
and affect can be transformed in the context of a health intervention promoting illness 
risk prevention. Moreover, the findings indicated that a CSM-guided health intervention 
can transform illness risk representations. Recommended new tasks are to analyze 
moderating effects such as age, race/ethnicity, gender, and/or familial history with cancer 
risk. Informed by such findings, it is proposed to further refine messages to comparably 
augment CRC risk representations in which risk-action coherence was harnessed.  
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APPENDIX B: SCREENSHOTS OF BE WELL PROGRAM (PILOT STUDY) 
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APPENDIX C: SCREEN SHOTS OF CONTROL CONDITION (PILOT STUDY) 
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APPENDIX D: SCREENSHOTS OF BE WELL (RCT) 
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APPENDIX E: SCREENSHOTS OF CONTROL CONDITION (RCT) 
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APPENDIX F: SCREENSHOTS OF BE WELL MHEALTH (RCT) 
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APPENDIX G: PSYCHOSOCIAL MEASURES 

Identity Risk 
1. Abdominal cramping, bloating, and 

increased gas 
2. Being a little or moderately 

overweight 
3. Being obese 
4. Being over 50 years old 
5. Blood in the stool 
6. Excess alcohol consumption 

  
7. Family history of colorectal cancer 
8. Fatigue (weak, feeling tired) 

9. Genetic risk for colorectal cancer  
10. Having Type 2 diabetes 
11. Persistent constipation   
12. Persistent diarrhea   
13. Sedentary life (sitting too much too 

long; not having enough physical 
activity)  

14. Stool is dark in color and tarry in 
texture 

15. Unexplained weight loss accompanied 
by less appetite 

 
Casual Risk  
1. Being sedentary (sitting too much too long; lack of regular physical activity)  
2. Not exercising regularly 
 
Timeline Risk  
1. People my age are likely to develop colorectal cancer at this time in their lives. 
2. How likely is it that a person your age would get colorectal cancer now – at this age? 
3. How likely is it that a person of your age would get colorectal cancer in the next 10 

years? 
 
Consequences  
1. If I had colorectal cancer, it would cause difficulties for those who are close to me.  
2. Colorectal cancer is a painful condition.  
3. Having colorectal cancer would have no effect on how long I live. (reverse-scored) 
4. If I had colorectal cancer, I would not be able to participate in some work activities.  
5. If I had colorectal cancer, I would have to undergo painful treatments.  
6. Having colorectal cancer would affect the way others see me.  
7. Having colorectal cancer would shorten my life.  
8. If I had colorectal cancer, I would not be able to participate in some social or leisure 

activities.  
9. If I get colorectal cancer, I will die fairly quickly.  
10. Colorectal cancer would have serious financial consequences for me.  
 
Personal Control—Prevention  
1. There is a lot which I could do to prevent colorectal cancer. 
2. What I do can determine whether or not I develop colorectal cancer. 
3. Preventing colorectal cancer depends on me.  
4. Nothing I do will prevent colorectal cancer. (Reverse-scored) 
5. My actions will have no effect on whether or not I develop colorectal cancer. 

(Reverse-scored) 



152 
 

 

 
CRC Coherence  
1. The symptoms of colorectal cancer are puzzling to me. 
2. Colorectal cancer risk is a mystery to me. 
3. I don’t understand colorectal cancer risk. 
4. Colorectal cancer risk doesn’t make any sense to me. 
5. I have a clear picture of colorectal cancer risk. 
6. I have a clear understanding of colorectal cancer risk. 
 
Risk-Action Coherence  
1. I have a clear understanding of how a physically active life can reduce the chance of 

developing colorectal cancer.  
2. I would find it easy to explain to someone else how a physically active life can 

protect from developing colorectal cancer.  
3. It doesn’t make sense to me how people can reduce their risk of colorectal cancer by 

having a physically active life. (Reverse-scored) 
4. How a sedentary life increases the chances of developing colorectal cancer is a 

mystery to me. (Reverse-scored) 
5. I have a clear picture of how a sedentary life increases the chance of developing 

colorectal cancer.  
 
Absolute CRC Worry  
1. How much are you worried about developing colorectal cancer? 
2. How much are you concerned about developing colorectal cancer? 
3. How much does thinking about developing colorectal cancer bother you? 
 
Conditional CRC Worry  
If you didn’t have a physically active life in the future, how much would you be worried 
about developing colorectal cancer? 
1. If you didn’t have a physically healthy life in the future, how much would you be 

concerned about developing colorectal cancer? 
2. If you didn’t have a physically active life in the future, how much would thinking 

about developing colorectal cancer bother you? 
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Likelihood Appraisal  
1. How likely is it that a person your age would develop colorectal cancer now—at this 

age? 
2. How likely is it that a person your age would develop colorectal cancer in the next 10 

years? 
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APPENDIX H: PROTECTION INTENTION AND EFFORT MEASURES 

Physical Activity Future Intention (IPAQ-Short) 
We are interested in finding out about the kinds of physical activities that people do as part of 
their everyday lives. The next questions will ask you about the time you plan being physically 
active in the next 7 days. Please answer each question even if you do not consider yourself to be 
an active person.  
 
Please think about the activities you do at work, as part of your house and yard work, to get from 
place to place, and in your spare time for recreation, exercise, or sport. 
 
Think about all the vigorous activities that you will do in the next 7 days. Vigorous physical 
activities refer to activities that take hard physical effort and make you breathe much harder than 
normal and may include heavy lifting, digging, aerobics, or fast bicycling.    
 
Think only about those physical activities that you will do for at least 10 minutes at a time. 

1. In the next 7 days, on how many days will you do vigorous physical activities like heavy 
lifting, digging, aerobics, or fast bicycling? 
_____ days per week  
_____ No vigorous physical activities  Skip to question 3 
 

2. How much time will you usually spend doing vigorous physical activities on one of those 
days? 
_____ hours per day 
_____ minutes per day  

 
Think about all the moderate activities you plan to do in the next 7 days. Moderate activities refer 
to activities that take moderate physical effort and make you breathe somewhat harder than 
normal and may include carrying light loads, bicycling at a regular pace, or doubles tennis. Do 
not include walking. 
 
Think only about those physical activities that you do for at least 10 minutes at a time. 

3. In the next 7 days, on how many days will you do moderate physical activities like 
carrying light loads, bicycling at a regular pace, or doubles tennis?  
_____ days per week  
_____ No moderate physical activities  Skip to question 5 
 

4. How much time will you usually spend doing moderate physical activities on one of 
those days? 
_____ hours per day 
_____ minutes per day  

 
Think about the time you plan to spend walking in the next 7 days. This includes at work and at 
home, walking to travel from place to place, and any other walking that you will do solely for 
recreation, sport, exercise, or leisure. 

5. In the next 7 days, how many days will you walk for at least 10 minutes at a time? (Click 
on your response) 
_____ days per week  
_____ No walking  Skip to question 7 



155 
 

 

 
6. How much time will you usually spend walking on one of those days? 

_____ hours per day 
_____ minutes per day 

 
The last question is about the time you plan to spend sitting on a weekday. Include time spent at 
work, at home, while doing course work and during leisure time. This may include time spent 
sitting at a desk, visiting friends, reading, or sitting or lying down to watch television. 

7. In the next 7 days, how much time will you spend sitting on a weekday? Include time you 
spend lying down (awake) as well as sitting? 
_____ hours per day  
_____ minutes per day 

 
Physical Activity Past Effort (IPAQ-Short) 
We are interested in finding out about the kinds of physical activities that people do as 
part of their everyday lives. The questions will ask you about the time you spent being 
physically active in the last 7 days. Please answer each question even if you do not 
consider yourself to be an active person.  Please think about the activities you do at work, 
as part of your house and yard work, to get from place to place, and in your spare time for 
recreation, exercise or sport. 
 
Think about all the vigorous activities that you did in the last 7 days. Vigorous physical 
activities refer to activities that take hard physical effort and make you breathe much 
harder than normal and may include heavy lifting, digging, aerobics, or fast bicycling.   
 
Think only about those physical activities that you did for at least 10 minutes at a time. 

1. During the last 7 days, on how many days did you do vigorous physical activities 
like heavy lifting, digging, aerobics, or fast bicycling?  
_____ days per week  
_____ No vigorous physical activities  Skip to question 3 
 

2. How much time did you usually spend doing vigorous physical activities on one 
of those days? 
_____ hours per day  
_____ minutes per day  

 
Think about all the moderate activities that you did in the last 7 days.  Moderate activities 
refer to activities that take moderate physical effort and make you breathe somewhat 
harder than normal and may include carrying light loads, bicycling at a regular pace, or 
doubles tennis. Do not include walking. 
 
Think only about those physical activities that you did for at least 10 minutes at a time. 

3. During the last 7 days, on how many days did you do moderate physical activities 
like carrying light loads, bicycling at a regular pace, or doubles tennis?  
_____ days per week 

 _____ No moderate physical activities  Skip to question 5 
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4. How much time did you usually spend doing moderate physical activities on one 

of those days? 
_____ hours per day 
_____ minutes per day 

 
Think about the time you spent walking in the last 7 days.  This includes at work and at 
home, walking to travel from place to place, and any other walking that you have done 
solely for recreation, sport, exercise, or leisure. 

5. During the last 7 days, on how many days did you walk for at least 10 minutes at 
a time?   
_____ days per week 

 _____  No walking     Skip to question 7 
 

6. How much time did you usually spend walking on one of those days? 
_____ hours per day 
_____ minutes per day  

 
The last question is about the time you spent sitting on weekdays during the last 7 days.  
Include time spent at work, at home, while doing course work and during leisure time.  
This may include time spent sitting at a desk, visiting friends, reading, or sitting or lying 
down to watch television. 

7. During the last 7 days, how much time did you spend sitting on a week day? 
_____ hours per day  
_____ minutes per day  
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APPENDIX I: PROGRAM EVALUATIONS (MANIPULATION CHECK)  

Imagery contents 
1. The pictures and images in the program were effective in illustrating points about 

physical activity and colorectal cancer risk.       
2. The pictures and images helped me to understand the information about physical 

activity and colorectal cancer risk.        
3. The program left me with vivid mental images about physical activity and colorectal 

cancer.         
4. The mental images the program left with me are different from the mental images I 

had beforehand. 
 
Program quality (Think-Aloud) 
1. The program was appealing.        
2. The program was persuasive.        
3. The program was interesting.       
4. The program was believable.        
5. The program was helpful.         
6. The program was boring. (Reverse-scored)       
7. The program was relevant to me.        
8. I found the messages to be annoying. (Reverse-scored) 
 
Program quality (Pilot RCT) 
1. The program was appealing.        
2. The program was persuasive.        
3. The program was interesting.       
4. The program was believable.        
5. The program was helpful.        
6. The program was of a high quality.        
7. The program was boring. (Reverse-scored)       
8. The program was relevant to me.        
9. I found the messages in the program to be annoying. (Reverse-scored) 

 
Program quality (RCT) 
1. The program was appealing.        
2. The program was persuasive.        
3. The program was interesting.       
4. The program was believable.        
5. The program was helpful.        
 
Risk messages 
1. The program made me think about my own risk of colorectal cancer risk.   
2. The program was effective in explaining how I can reduce colorectal cancer risk by 

increasing physical activity. 
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Emotion elicitation (Think-Aloud and Pilot RCT) 
1. The program affected me emotionally.        
2. The program made me feel interested.        
3. The program made me feel frightened.      
4. The program put my mind to rest.    
 
Emotion elicitation (RCT) 
1. The program affected me emotionally. 
2. The program did not make me feel any different. (Reverse-scored) 
3. The program made me feel hopeful. 
4. The program made me feel interested. 
5. The program impacted the way I felt about reducing colorectal cancer risk. 
6. The program made me feel frightened. 
7. The program made me feel discouraged. 
8. The program put my mind to rest.   
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APPENDIX J: INFORMED CONSENT FORM (THINK-ALOUD) 

Study Informed Consent Form  
Views on Physical Activity and Cancer Prevention  

Research Investigators:  Arturo Durazo, PhD candidate, Psychological Sciences  
Linda D. Cameron, PhD, Doctoral Advisor 
University of California, Merced  
(209) 284-4140 
adurazo2@ucmerced.edu  

 
 
Your participation in this research study is voluntary. Please know that your decision 
about participating in this research study will have no effect on your standing as a 
student.  
 
Please carefully read all of the information presented in this form. Once you have read 
the form, please click on ‘agree to participate’ if you agree to participate in this study. 

 
You are being asked to participate in a research study to learn about people’s interpretation of 
imagery and text related to a physically active lifestyle and the prevention and control of 
colorectal cancer.    
 
You are eligible to participate in this study if you are 18 years or older.  
 
The purpose of the pilot study is to determine what imagery and text may be most accurately 
related to physical activity and colorectal cancer prevention.  We hope that the findings from this 
study will allow us to design a health communication that will be helpful for those who may be at 
risk for colorectal cancer.  
 
The research involves the following procedures:  
 

• There will be a brief paper or on-line questionnaire regarding your knowledge and 
understanding about colorectal risk and lifestyle prevention.  

• There will be a session regarding your reaction to imagery and text messages related to 
physical activity and cancer prevention.  

• It may take up to one (1) hour and 30 minutes to complete the questionnaire and interview. 
 
STUDY DURATION  
You will take part in this study for up to two days, which includes up to 30 minutes for initial 
baseline (a questionnaire on a computer) and up to one hour in 1 day for an interview.  
 
PROCEDURES  
Over a one to two-day period, a total maximum of one hour and 30 minutes of your time will be 
requested of you. All information will be kept strictly confidential.  

 
Survey (Baseline)  
After you have read and electronically consented to participate in this study, you will be 
able to complete an on-line survey via SONA and/or Qualtrics.  
After completing this survey, you will be invited to participate in an interview.  
Interview—Think-Aloud Session  
Immediately after the baseline survey, you will be asked to complete an audiotaped 
session.  The Think-Aloud session will last approximately one (1) hour. With your 
permission, the interview will be audiotaped. One slide at a time, you will be presented 
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with text and images. During this presentation, you will have an opportunity to speak 
openly about your response to text and imagery related to physical activity and colorectal  
Post-Interview Brief Survey  
Immediately after the interview, you will be asked to complete a brief survey.  

 
RISKS OF PARTICIPATING IN THE STUDY  
Completion of the questionnaires and/or interview could arouse questions or concerns about 
one’s health risks. If, for any reason, you wish not to answer specific questions or you wish to 
end your participation, you may do so at any point during the study.  
If you have any concerns or questions, you are encouraged to contact the Arturo Durazo at his 
private email adurazo2@ucmerced.edu or direct phone number 1-209-284-4140. You will be 
provided with information about colorectal cancer risk as well as health clinics and resources 
where you can obtain more information.    
 
BENEFITS OF PARTICIPATING IN THE STUDY  
There are no direct benefits from participating in the study. However, this study may help the 
research community better understand people’s knowledge, beliefs, and behaviors associated 
with preventing and controlling colorectal cancer through physical activity and avoiding a 
sedentary lifestyle.  
 
COMPENSATION: You will not be financially rewarded for participation in this questionnaire 
study. If participating for SONA credit, you will receive 1.5 SONA credit for participating.  
 
VOLUNTARY NATURE OF PARTICIPATION IN THE STUDY  

• You are free to participate or refuse to participate in this study. 
• You may choose to skip any question. 
• You are free to stop participating in the study at any time. 
• You may withdraw at any time without penalty or consequences of any kind. Your grades 

and academic relationships with university staff will not be affected by refusal or agreement 
to participate. 

 
CONFIDENTIALITY  

• All research data collected will be stored securely and confidentially. 
• Information derived from this research project that personally identifies you will not be 

voluntarily released or disclosed by these entities without your separate consent, except 
as required by law. 

 
YOUR RIGHTS   
If you have any questions about the research study itself, please contact Arturo Durazo, the 
Principal Investigator, at adurazo2@ucmerced.edu or 1-209-284-4140.   
 
For questions about your rights while taking part in this study call the Office of Research at (209) 
383-8655 or write to the Office of Research,5200 North Lake Rd, UC Merced, Merced, CA 95343. 
The Office of Research will inform the Institutional Review Board which is a group of people who 
review the research to protect your rights. If you have any complaints or concerns about this 
study, you may address them to Ramesh Balasubramaniam, Chair of the IRB at (209) 383-8655, 
irbchair@ucmerced.edu.  

 
CONSENT  
 
Based on the above information, please click on the option you choose:  
O I agree to participate in this research study  

O I agree to being audiotaped during the Think-Aloud Session 
O I do not agree to participate in this research study  
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APPENDIX K: INFORMED CONSENT FORM (PILOT: PHASE 1) 

Study Informed Consent Form  
Views on Physical Activity and Cancer Prevention: Phase 1 

 
Research Investigators:  Arturo Durazo, Doctoral Candidate, Psychological Sciences  

Linda D. Cameron, PhD, Doctoral Advisor 
University of California, Merced  
(209) 284-4140 
adurazo2@ucmerced.edu  

 
 
Your participation in this research study is voluntary. Please know that your decision 
about participating in this research study will have no effect on your standing as a 
student.  
 
Please carefully read all of the information presented in this form. Once you have read 
the form, please click on ‘agree to participate’ if you agree to participate in this study.  

 
You are being asked to participate in a research study to learn about people’s interpretation of 
imagery and text related to a physically active lifestyle and the prevention and control of 
colorectal cancer.    
 
You are eligible to participate in this study if you are 18 years or older.  
 
The purpose of the pilot study is to determine what imagery and text may be most accurately 
related to physical activity and colorectal cancer prevention.  We hope that the findings from this 
study will allow us to design a health communication that will be helpful for those who may be at 
risk for colorectal cancer.  
 
The research involves the following procedures:  

• There will be two brief on-line surveys regarding your knowledge and understanding about 
colorectal risk and lifestyle prevention.  

• There will be a session regarding your reaction to imagery and text messages related to 
physical activity and cancer prevention  

• It may take up to two (2) hours to complete the two surveys and an interview. 
 
STUDY DURATION  
You will take part in this study for up to two days, which includes up to 30 minutes for initial 
baseline (a questionnaire on a computer) and up to one hour in 1 day for an interview.  
 
PROCEDURES  
Over a one- to two-day period, a total maximum of one hour and 30 minutes of your time will be 
requested of you. All information will be kept strictly confidential.  

 
Survey #1 (Baseline)  
After you have read and electronically consented to participate in this study, you will be 
able to complete an on-line survey via SONA and/or Qualtrics.  
After completing the survey (Baseline), you will be invited to participate in an interview.  
 
Interview—Think-Aloud Session  
Immediately after the baseline survey, you will be asked to complete an audiotaped 
session.  The Think-Aloud session will last approximately one (1) hour. With your 
permission, the interview will be audiotaped. One slide at a time, you will be presented 
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with text combined with imagery related to physical activity and colorectal cancer 
prevention. During this presentation, you will have an opportunity to report on your 
thoughts about combined text and imagery.  
 
Survey #2 (Brief Follow-Up)  
Directly after the Think-Aloud session, you will be asked to complete a brief on-line 
survey about the text and images you reviewed. This step will conclude your 
participation.  
 

RISKS OF PARTICIPATING IN THE STUDY  
Completion of the questionnaires and/or interview could arouse questions or concerns about 
one’s health risks. If, for any reason, you wish not to answer specific questions or you wish to 
end your participation, you may do so at any point during the study.  
If you have any concerns or questions, you are encouraged to contact the Arturo Durazo at his 
private email adurazo2@ucmerced.edu or direct phone number 1-209-284-4140. You will be 
provided with information about colorectal cancer risk as well as health clinics and resources 
where you can obtain more information.    
 
BENEFITS OF PARTICIPATING IN THE STUDY  
There are no direct benefits from participating in the study. However, this study may help the 
research community better understand people’s knowledge, beliefs, and behaviors associated 
with preventing and controlling colorectal cancer through physical activity and avoiding a 
sedentary lifestyle.  
 
COMPENSATION: You will not be financially rewarded for participation in this questionnaire 
study. If participating for SONA credit, you will receive 2 SONA credit for participating.  
 
VOLUNTARY NATURE OF PARTICIPATION IN THE STUDY  

• You are free to participate or refuse to participate in this study. 
• You may choose to skip any question. 
• You are free to stop participating in the study at any time. 
• You may withdraw at any time without penalty or consequences of any kind. Your grades 

and academic relationships with university staff will not be affected by refusal or agreement 
to participate. 

 
CONFIDENTIALITY  

• All research data collected will be stored securely and confidentially. 
• Information derived from this research project that personally identifies you will not be 

voluntarily released or disclosed by these entities without your separate consent, except 
as required by law. 

 
YOUR RIGHTS   
If you have any questions about the research study itself, please contact Arturo Durazo, the 
Principal Investigator, at adurazo2@ucmerced.edu or 1-209-284-4140.   
 
For questions about your rights while taking part in this study call the Office of Research at 
(209) 383-8655 or write to the Office of Research,5200 North Lake Rd, UC Merced, Merced, 
CA 95343. The Office of Research will inform the Institutional Review Board which is a group 
of people who review the research to protect your rights. If you have any complaints or 
concerns about this study, you may address them to Ramesh Balasubramaniam, Chair of the 
IRB at (209) 383-8655, irbchair@ucmerced.edu.  

 
CONSENT  
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Based on the above information, please click on the option you choose:  
O I agree to participate in this research study  

O I agree to being audiotaped during the Think-Aloud Session 
O I do not agree to participate in this research study  
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APPENDIX L: INFORMED CONSENT FORM (PILOT: PHASE 2) 

Study Informed Consent Form  
Views on Physical Activity and Cancer Prevention: Phase 2 

  
Research Investigators: Arturo Durazo, Doctoral Candidate, Psychological Sciences 

Linda D. Cameron, PhD, Doctoral Advisor 
University of California, Merced 
(209) 284-4140 
adurazo2@ucmerced.edu 

  
Your participation in this research study is voluntary. Please know that your decision 
about participating in this research study will have no effect on your standing as a 
student. 
  
Please carefully read all of the information presented in this form. Once you have read the 
form, please click on ‘agree to participate’ if you agree to participate in this study. 
  
You are being asked to participate in a research study to learn about people’s interpretation of 
imagery and text related to a physically active lifestyle and the prevention and control of 
colorectal cancer.  
  
You are eligible to participate in this study if you are 18 years or older. 
  
The purpose of the pilot study is to determine what imagery and text may be most accurately 
related to physical activity and colorectal cancer prevention.  We hope that the findings from this 
study will allow us to design a health communication that will be helpful for those who may be at 
risk for colorectal cancer. 
  
The research involves the following procedures: 

• There will be two brief online surveys regarding your knowledge and understanding about 
colorectal risk and lifestyle prevention. 

• There will be a face-to-face session in which you will review messages related to physical 
activity and cancer prevention. 

• It may take up to two (2) hours to complete the two surveys and an interview. 
  
STUDY DURATION 
You will take part in this study for up to two days, which includes up to 30 minutes for initial 
baseline (a questionnaire on a computer) and up to one hour in 1 day for an interview. 
  
PROCEDURES 
Over a one- to two-day period, a total maximum of one hour and 30 minutes of your time will be 
requested of you. All information will be kept strictly confidential. 
  

Survey #1 (Baseline) 
After you have read and electronically consented to participate in this study, you will be 
able to complete an online survey via SONA and/or Qualtrics. 
  
After completing the survey (Baseline), you will be invited to participate in an interview. 
  
Face-to-Face Session 
After the baseline survey, you will be asked to complete a face-to-face session on a 
different date. The session will last approximately one (1) hour. One slide at a time, you 
will be presented with messages related to physical activity and colorectal cancer 
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prevention. 
 
Survey #2 (Brief Follow-Up) 
Directly after the face-to-face session, you will be asked to complete a brief online survey 
(Follow-Up) about the messages in the program you reviewed. This step will conclude 
your participation. 

 
RISKS OF PARTICIPATING IN THE STUDY 
Completion of the questionnaires and/or interview could arouse questions or concerns about 
one’s health risks. If for any reason you wish not to answer specific questions or you wish to end 
your participation, you may do so at any point during the study. 
  
If you have any concerns or questions, you are encouraged to contact Arturo Durazo at his 
personal email adurazo2@ucmerced.edu or direct phone number 1-209-284-4140. You will be 
provided with information about colorectal cancer risk as well as health clinics and resources 
where you can obtain more information.  
  
BENEFITS OF PARTICIPATING IN THE STUDY 
There are no direct benefits from participating in the study. However, this study may help the 
research community better understand people’s knowledge, beliefs, and behaviors associated 
with preventing and controlling colorectal cancer through physical activity and avoiding a 
sedentary lifestyle. 
  
COMPENSATION: You will not be financially rewarded for participation in this questionnaire 
study. If participating for SONA credit, you will receive 2 SONA credits for participating. 
  
VOLUNTARY NATURE OF PARTICIPATION IN THE STUDY 

• You are free to participate or refuse to participate in this study.  
• You may choose to skip any question. 
• You are free to stop participating in the study at any time. 
• You may withdraw at any time without penalty or consequences of any kind. Your grades 

and academic relationships with university staff will not be affected by refusal or agreement 
to participate. 

  
CONFIDENTIALITY 
All research data collected will be stored securely and confidentially. 
Information derived from this research project that personally identifies you will not be voluntarily 
released or disclosed by these entities without your separate consent, except as required by law. 
  
YOUR RIGHTS  
If you have any questions about the research study itself, please contact Arturo Durazo, the 
Principal Investigator, at adurazo2@ucmerced.edu or 1-209-284-4140. 
  
For questions about your rights while taking part in this study call the Office of Research at (209) 
383-8655 or write to the Office of Research, 5200 North Lake Rd, UC Merced, Merced, CA 
95343. The Office of Research will inform the Institutional Review Board which is a group of 
people who review the research to protect your rights. If you have any complaints or concerns 
about this study, you may address them to Ramesh Balasubramaniam, Chair of the IRB at (209) 
383-8655, irbchair@ucmerced.edu. 
 
  

mailto:adurazo2@ucmerced.edu?subject=Question(s)%20about%20Informed%20Consent%20Form%20and%2For%20Study
mailto:irbchair@ucmerced.edu
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CONSENT  
 
Based on the above information, please click on the option you choose:  
O I agree to participate in this research study  
O I do not agree to participate in this research study  
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APPENDIX M: INFORMED CONSENT FORM (RCT: SCREENER) 

Screening Informed Consent Form 
Views on Cancer Prevention and Daily Lifestyle 

  
Investigator:               Arthur Durazo, Doctoral Candidate 
  
Research Supervisor: Linda D. Cameron, Ph.D. 
                                    Psychological Sciences 
                                    University of California, Merced 
  
Contact Information: Phone/Text: (209) 284-4140 
                                    Personal Email: adurazo2@ucmerced.edu 
                                    Study Email: cancerbeliefs@gmail.com 
 
To determine your eligibility for a research study, we need to collect information about you. By 
signing this consent form, you are permitting us to collect this information. Signing this consent 
form does not commit you to participate in a study. Neither does it guarantee that you will 
participate. Before you participate in a study, we will give you a consent form with information 
about that study. 
  
SCREENING ACTIVITIES 
We will ask you questions about your cell phone and text use, physical activity, cancer history, 
and pedometer use. This will take no more than 10 to 15 minutes. 
  
RISKS 
The risk for this study is minimal. Completion of the screening questionnaire could arouse 
questions or concerns. 
  
BENEFITS 
There are no direct benefits from sharing information to determine your eligibility.  
  
PAYMENT AND COSTS 
There is no compensation for the screening survey.  
 
However, if you are UC Merced student currently using SONA you will receive 0.5 SONA points 
for the screening survey. 
  
CONTACTS 
If you have any concerns or questions, you are encouraged to contact Arthur Durazo at his 
personal university email adurazo2@ucmerced.edu, at the study 
email cancerbeliefs@gmail.com, and/or direct phone number 1-209-284-4140. 
  
For questions about your rights while taking part in this study call the Office of Research at (209) 
383-8655 or write to the Office of Research, 5200 North Lake Rd, UC Merced, Merced, CA 
95343.  The Office of Research will inform the Institutional Review Board which is a group of people 
who review the research to protect your rights.  If you have any complaints or concerns about this 
study, you may address them to Ramesh Balasubramaniam, Chair of the IRB at (209) 383-
8655, irbchair@ucmerced.edu.   
 
  

mailto:adurazo2@ucmerced?subject=Views%20on%20Cancer%20Prevention%20%26%20Daily%20Lifestyle%20Screening%20Inquiry
mailto:cancerbeliefs@gmail.com?subject=Cancer%20Beliefs%20and%20Worry%20Screening%20Inquiry
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VOLUNTARY PARTICIPATION/WITHDRAWAL 
Your participation in this screening is voluntary. At any time, you may change your mind and 
choose not to participate. You may withdraw from the screening at any time. 
  
CONFIDENTIALITY 

• All screening data collected will be stored securely and confidentially. 
• Your identity will be replaced by a self-selected alpha-numeric code—first three letters of 

your home street address and birth month as two numbers. Only this unique code will be 
used for study documentation, in reports or in publications on this study. Only the 
investigators have the key to this code and know which person is behind the code 
number. 

• Information derived from this research project that personally identifies you will not be 
voluntarily released or disclosed by these entities without your separate consent, except 
as required by law. 

• Absolute confidentiality cannot be guaranteed since research documents are not 
protected from subpoena. 

 
CONSENT  
 
By clicking the button below, you acknowledge that your participation in the study is 
voluntary, you are 18 years of age, and that you are aware that you may choose to 
terminate your participation in the study at any time and for any reason. 
  
Please note that this screening survey will be best displayed on a laptop or desktop 
computer.  Some features may be less compatible for use on a mobile device.  
 
O I consent. Begin the screening survey. 
O I do not consent. I do not wish to participate. 



 

169 
 

APPENDIX N: INFORMED CONSENT FORM (RCT: SONA PARTICIPANTS) 

Main Study Informed Consent Form 
Views on Cancer Prevention and Daily Lifestyle 

  
Investigator:                      Art Durazo, Doctoral Candidate 
  
Research Supervisor:      Linda D. Cameron, Ph.D. 
                                                Psychological Sciences 
                                                University of California, Merced 
 
Contact Information:       Phone/Text: (209) 284-4140 
                                                Personal Email: adurazo2@ucmerced.edu 
                                                Study Email: cancerbeliefs@gmail.com 
    
Your participation in this research study is voluntary.  
  
Please carefully read all the information presented in this form. Once you have read the 
form, please click on ‘agree to participate’ if you agree to participate in this study. 
  
You are being asked to participate in a research study to explore the potential benefits of mobile-
based programs for promoting physical activity for adults living in the San Joaquin Valley. Also, 
we want to learn about people’s responses to messages related to the prevention of colorectal 
cancer through physical activity.  
  
We hope to learn how people view these programs and to find ways to improve them so that they 
are as helpful as possible for members of our communities. This finding will be used to improve 
text message programs so that they provide improved support and to recommend new health 
promotion directions that will be helpful for those who may be at risk for developing colorectal 
cancer. 
  
You are eligible to participate in this study if you are 18 years old or older. 
  
STUDY DURATION 
You will take part in this study for up to six weeks, which includes 7 online surveys to complete 
and informational program to view online and through text messages. Surveys and program will 
take up to 3 and 1/2 hours to complete.  
    
PROCEDURES 
  
Overview 
If you agree to participate in the study, we will assign you randomly (by chance) to either receive 
text messages immediately or wait for nine weeks and then receive them. Study participation is 9 
weeks. We are asking you to commit to your assigned mobile-based program for six weeks. 
Study participation also includes 7 weekly surveys. Also, we ask that you wear a pedometer daily 
for 6 weeks immediately after completing the first survey. 
  
Below is more detail: 
  
Surveys 
7 surveys will be completed online. 

• 1 initial survey (20-30 minutes) concerning your knowledge and understanding about 
colorectal cancer risk and lifestyle prevention, how you experience certain feelings, 
lifestyle prevention, and daily and future physical activity levels. 

mailto:adurazo2@ucmerced.edu
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• 1 survey 1-3 days later (15-20 minutes) concerning thoughts and emotions about 
cancer risk, how you experience certain feelings, and daily and future physical activity 
levels. You will also view an online information program about colorectal cancer risk. 

• 5 weekly surveys after 1 week (5-10 minutes) asking you about your daily and future 
physical activity levels. 

• 1 last survey after 6 weeks (30-45 minutes) concerning your knowledge and 
understanding about colorectal risk and lifestyle prevention, how you experience certain 
feelings, and lifestyle prevention. 

 
Mobile-Based Program Description 
You will be randomly assigned (by chance) to view one of two online information programs about 
cancer risk and physical activity. After viewing the online information, participants will be asked to 
sign-up to receive text messages right away. It is a text messaging program that gives 
encouragement and tips for being healthier. It is for adults who want to increase their physical 
activity. You will receive daily messages on your cell phone over a six-week period. The message 
will be sent to you free of charge, although the costs of sending and receiving messages will 
depend on your mobile phone plan. 
  
Pedometer Use Description 
You will also receive a pedometer at no cost to you ($20.00 value). You will be asked to use a 
pedometer, which will be sent to you after enrollment in this study and completing the first survey. 
Its purpose is to track the number of steps taken daily and to submit the numbers to in the weekly 
surveys every week for six weeks. 
 
RISKS OF PARTICIPATING IN THE STUDY 
The risk for this study is minimal.  Completion of the questionnaires could arouse questions or 
concerns about one’s health risks. Psychosocial and privacy risks are also estimated to be 
minimal.  
 
All study subjects will receive a pedometer. This device does not pose any medical risk and does 
not diagnose any medical conditions or illnesses. Wearing the activity monitor may cause minimal 
discomfort. The device is small, weighing only a few ounces, and can be easily worn on the torso 
by attaching it to a belt or waistband, pants, a shirt, or an undergarment. 
  
If, for any reason, you wish not to answer specific questions or you wish to end your participation, 
you may do so at any point during the study. 
  
If you have any concerns or questions, you are encouraged to contact this study’s Investigator, 
Art Durazo, at his private email adurazo2@ucmerced.edu, at the study 
email cancerbeliefs@gmail.com, and/or direct phone number 1-209-284-4140. You will be 
provided with information about colorectal cancer risk as well as health clinics and resources 
where you can obtain more information.  
  
BENEFITS OF PARTICIPATING IN THE STUDY 
There are no direct benefits from participating in the study. However, this study may help the 
research community better understand people’s knowledge, beliefs, and behaviors associated 
with preventing and controlling colorectal cancer through physical activity and avoiding a 
sedentary lifestyle. 
 
COMPENSATION 
You will receive up to 2.0 SONA credits and  $30.00 in gift cards for participation in this study.  
  
(1) 3 SONA credits for participating and 
(2) a financial rewarded of $20 in gift cards for participation in this study.  

mailto:adurazo2@ucmerced.edu
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You will receive the $20 after the weekly surveys up to week 6 (last survey). 
  
Survey Amount 

• First online survey 0.5 SONA credits 
• View online Presentation + 2nd Survey 1.5 SONA credits 
• 4 Weekly brief online surveys 1.0 SONA credits 
• Last online survey $20 (in gift card)   

 
If you wear the pedometer regularly and report weekly, you will be automatically entered into a 
raffle for a gift certificate. At the end of each week, we will calculate the number of days you have 
worn your pedometer. If you have worn your pedometer 5 of the previous 7 days your name will 
be put into a raffle to a win a $20 gift certificate. Participants who participate in the research but 
do not wear a pedometer 5 of the previous days are also eligible. Those participants can write Art 
Durazo at cancerbeliefs@gmail.com to be included in the weekly drawing. The winner each week 
will be mailed a gift card. We will conduct this raffle once a week up to June 30, 2018. 
 
VOLUNTARY NATURE OF PARTICIPATION IN THE STUDY 
You are free to participate or refuse to participate in this study. You may choose to skip any 
question. You are free to stop participating in the study at any time. You may withdraw at any 
time without penalty or consequences of any kind.  
  
CONFIDENTIALITY 
All research data collected will be stored securely and confidentially. Your identity will be replaced 
by a self-selected alpha-numeric code—first three letters of your home street address and birth 
month as two numbers. Only this unique code will be used for study documentation, in reports or 
in publications on this study. Only the investigators have the key to this code and know which 
person is behind the code number. Information derived from this research project that personally 
identifies you will not be voluntarily released or disclosed by these entities without your separate 
consent, except as required by law. Absolute confidentiality cannot be guaranteed, since 
research documents are not protected from subpoena. 
  
YOUR RIGHTS  
If you have any questions about the research study itself, please contact Art Durazo, the Principal 
Investigator, at adurazo2@ucmerced.edu, cancerbeliefs@gmail.com, or 1-209-284-4140. 
 
For questions about your rights while taking part in this study call the Office of Research at (209) 
383-8655 or write to the Office of Research, 5200 North Lake Rd, UC Merced, Merced, CA 
95343.  The Office of Research will inform the Institutional Review Board which is a group of 
people who review the research to protect your rights.  If you have any complaints or concerns 
about this study, you may address them to Ramesh Balasubramaniam, Chair of the IRB at (209) 
383-8655, irbchair@ucmerced.edu.  

 
CONSENT  
 
Based on the above information, please click on the option you choose: 
O I agree to participate in this research study. 
O I DO NOT agree to participate in this research study. 
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APPENDIX O: INFORMED CONSENT FORM (RCT: SOCIAL MEDIA) 

Views on Cancer Prevention and Daily Lifestyle 
  
Investigator:                      Art Durazo, Doctoral Candidate 
  
Research Supervisor:      Linda D. Cameron, Ph.D. 
                                                Psychological Sciences 
                                                University of California, Merced 
 
Contact Information:       Phone/Text: (209) 284-4140 
                                                Personal Email: adurazo2@ucmerced.edu 
                                                Study Email: cancerbeliefs@gmail.com 
    
Your participation in this research study is voluntary.  
  
Please carefully read all the information presented in this form. Once you have read the 
form, please click on ‘agree to participate’ if you agree to participate in this study. 
  
You are being asked to participate in a research study to explore the potential benefits of mobile-
based programs for promoting physical activity for adults living in the San Joaquin Valley. Also, 
we want to learn about people’s responses to messages related to the prevention of colorectal 
cancer through physical activity.  
  
We hope to learn how people view these programs and to find ways to improve them so that they 
are as helpful as possible for members of our communities. This finding will be used to improve 
text message programs so that they provide improved support and to recommend new health 
promotion directions that will be helpful for those who may be at risk for developing colorectal 
cancer. 
  
You are eligible to participate in this study if you are 18 years old or older. 
  
STUDY DURATION 
You will take part in this study for up to six weeks, which includes 7 online surveys to complete 
and informational program to view online and through text messages. Surveys and program will 
take up to 3 and 1/2 hours to complete.  
    
PROCEDURES 
  
Overview 
If you agree to participate in the study, we will assign you randomly (by chance) to either receive 
text messages immediately or wait for nine weeks and then receive them. Study participation is 9 
weeks. We are asking you to commit to your assigned mobile-based program for six weeks. 
Study participation also includes 7 weekly surveys. Also, we ask that you wear a pedometer daily 
for 6 weeks immediately after completing the first survey. 
  
Below is more detail: 
  
Surveys 
7 surveys will be completed online. 

• 1 initial survey (20-30 minutes) concerning your knowledge and understanding about 
colorectal cancer risk and lifestyle prevention, how you experience certain feelings, 
lifestyle prevention, and daily and future physical activity levels. 

mailto:adurazo2@ucmerced.edu
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• 1 survey 1-3 days later (15-20 minutes) concerning thoughts and emotions about 
cancer risk, how you experience certain feelings, and daily and future physical activity 
levels. You will also view an online information program about colorectal cancer risk. 

• 5 weekly surveys after 1 week (5-10 minutes) asking you about your daily and future 
physical activity levels. 

• 1 last survey after 6 weeks (30-45 minutes) concerning your knowledge and 
understanding about colorectal risk and lifestyle prevention, how you experience certain 
feelings, and lifestyle prevention. 

 
Mobile-Based Program Description 
You will be randomly assigned (by chance) to view one of two online information programs about 
cancer risk and physical activity. After viewing the online information, participants will be asked to 
sign-up to receive text messages right away. It is a text messaging program that gives 
encouragement and tips for being healthier. It is for adults who want to increase their physical 
activity. You will receive daily messages on your cell phone over a six-week period. The message 
will be sent to you free of charge, although the costs of sending and receiving messages will 
depend on your mobile phone plan. 
  
Pedometer Use Description 
You will also receive a pedometer at no cost to you ($20.00 value). You will be asked to use a 
pedometer, which will be sent to you after enrollment in this study and completing the first survey. 
Its purpose is to track the number of steps taken daily and to submit the numbers to in the weekly 
surveys every week for six weeks. 
 
RISKS OF PARTICIPATING IN THE STUDY 
The risk for this study is minimal.  Completion of the questionnaires could arouse questions or 
concerns about one’s health risks. Psychosocial and privacy risks are also estimated to be 
minimal.  
 
All study subjects will receive a pedometer. This device does not pose any medical risk and does 
not diagnose any medical conditions or illnesses. Wearing the activity monitor may cause minimal 
discomfort. The device is small, weighing only a few ounces, and can be easily worn on the torso 
by attaching it to a belt or waistband, pants, a shirt, or an undergarment. 
  
If, for any reason, you wish not to answer specific questions or you wish to end your participation, 
you may do so at any point during the study. 
  
If you have any concerns or questions, you are encouraged to contact this study’s Investigator, 
Art Durazo, at his private email adurazo2@ucmerced.edu, at the study 
email cancerbeliefs@gmail.com, and/or direct phone number 1-209-284-4140. You will be 
provided with information about colorectal cancer risk as well as health clinics and resources 
where you can obtain more information.  
  
BENEFITS OF PARTICIPATING IN THE STUDY 
There are no direct benefits from participating in the study. However, this study may help the 
research community better understand people’s knowledge, beliefs, and behaviors associated 
with preventing and controlling colorectal cancer through physical activity and avoiding a 
sedentary lifestyle. 
 
COMPENSATION 
You will receive up to $40.00 in gift cards for participation in this study.  
  
You will receive $20 at 2 time points: 

mailto:adurazo2@ucmerced.edu
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• 1st $20 gift card will be after completing 4 online surveys (Survey #1: baseline; Survey 
#2: presentation/survey; and 2 Brief Weekly Surveys:) 

• 2nd $20 gift card will be after the remaining 4 online surveys (3 Brief Weekly Surveys and 
a Final Survey #7). 

 
If you wear the pedometer regularly and report weekly, you will be automatically entered into a 
raffle for a gift certificate. At the end of each week, we will calculate the number of days you have 
worn your pedometer. If you have worn your pedometer 5 of the previous 7 days your name will 
be put into a raffle to a win a $20 gift certificate. Participants who participate in the research but 
do not wear a pedometer 5 of the previous days are also eligible. Those participants can write Art 
Durazo at cancerbeliefs@gmail.com to be included in the weekly drawing. The winner each week 
will be mailed a gift card. We will conduct this raffle once a week up to June 30, 2018. 
 
VOLUNTARY NATURE OF PARTICIPATION IN THE STUDY 
You are free to participate or refuse to participate in this study. You may choose to skip any 
question. You are free to stop participating in the study at any time. You may withdraw at any 
time without penalty or consequences of any kind.  
  
CONFIDENTIALITY 
All research data collected will be stored securely and confidentially. Your identity will be replaced 
by a self-selected alpha-numeric code—first three letters of your home street address and birth 
month as two numbers. Only this unique code will be used for study documentation, in reports or 
in publications on this study. Only the investigators have the key to this code and know which 
person is behind the code number. Information derived from this research project that personally 
identifies you will not be voluntarily released or disclosed by these entities without your separate 
consent, except as required by law. Absolute confidentiality cannot be guaranteed, since 
research documents are not protected from subpoena. 
  
YOUR RIGHTS  
If you have any questions about the research study itself, please contact Art Durazo, the Principal 
Investigator, at adurazo2@ucmerced.edu, cancerbeliefs@gmail.com, or 1-209-284-4140. 
 
For questions about your rights while taking part in this study call the Office of Research at (209) 
383-8655 or write to the Office of Research, 5200 North Lake Rd, UC Merced, Merced, CA 
95343.  The Office of Research will inform the Institutional Review Board which is a group of 
people who review the research to protect your rights.  If you have any complaints or concerns 
about this study, you may address them to Ramesh Balasubramaniam, Chair of the IRB at (209) 
383-8655, irbchair@ucmerced.edu.  

 
CONSENT  
Based on the above information, please click on the option you choose: 
O I agree to participate in this research study. 
O I DO NOT agree to participate in this research study. 
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