ABSTRACT

Dissertation Title: “NOTHING TO BE WORRIED ABOUT YET™:
PERCEPTIONS OF COLORECTAL CANCER
AMONG INDIVIDUALS BELOW THE AGE OF
50.

Nora M. Mueller, Doctor of Philosophy, 2019

Directed by: Professor Barbara A. Curbow, Department of
Behavioral and Community Health

National guidelines recommend regular screening for colorectal cancer (CRC)
begin at age 50. Recent research however showed rates rising among adults below the
age of 50 despite declining overall rates of CRC. Screening guidelines have not been
updated to reflect new findings. Younger individuals may not be aware of their CRC risk
and providers may be unaware of the need to screen younger patients.

An online survey of individuals between the ages of 24 and 45 was conducted in
April and May of 2018 using Amazon© Mechanical Turk. Measures collected included
perceived CRC risk and susceptibility, screening knowledge, and understanding of
screening results. Analysis | examined these variables by generational cohort. Analysis Il
randomized participants to receive one of two fictional colonoscopy result reports, the
first being the standard of care report provided by a medical center in Maryland and the
second a modified report containing a “gist” synthesis of findings. Mixed methods
examined participants’ interpretations of these reports. Analysis 111 randomized
participants to receive one of two statements describing trends in the rates of colon cancer

to examine participants’ ability to discern false and true information.



Analysis | found Gen-Xers more likely to report higher perceived risk (general
cancer and CRC) and severity (general cancer) and be aware of current CRC screening
guidelines. Both groups displayed a lack of awareness of CRC screening methods.
Analysis Il showed that individuals who received the gist report correctly rated the report
as more serious and the importance of follow-up higher than those who received the
standard medical report. Analysis 111 revealed a lack of knowledge among participants to
differentiate between correct and incorrect statements regarding colon cancer trends, with
participants defaulting to accepting the validity of the statement.

Findings revealed gaps in knowledge of recommended screening activity and
available screening methods. Providers should be prepared to discuss available screening
options and accurate risk information; in addition, providers should discuss with patients
which medical information they read online and remind individuals to take a more critical
stance. CRC screening reports that contain a synthesis of findings may help patients plan

next steps accordingly.
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Chapter 1: Introduction

“Compared with adults born circa 1950, those born circa 1990 have double the risk
of colon cancer and quadruple the risk of rectal cancer.” (Rebecca L. Siegel et al.,
2017)

1.1 Overview
Increasing colorectal cancer (CRC) screening has been a focus of public health for

several years, hinged upon the fact that with regular screening, CRC can be prevented
through the removal of precancerous polyps, or treated before spreading (Baron et al.,
2008; Holt et al., 2013; Makoul et al., 2009; Sarfaty & Wender, 2007). If detected with
Stage | CRC, individuals have a 5-year survival rate of 92%; comparably, the Stage II
survival rates are between 62% and 87%, depending on the size and location of tumors,
while stage 11 rates are between 53% and 89%. If detected at Stage IV, CRC has likely
metastasized to other parts of the body, and the 5-year survival rate drops to only 11%
(ACS, 2017a). The importance of screening and early detection to reduce CRC morbidity

and mortality therefore cannot be overstated.

The number of people receiving CRC screenings worldwide has increased,
leading to a 3% overall decrease in CRC incidence in the United States between 2001 and
2010 (Edwards BK 2010). However, recent findings from a large retrospective cohort
study found rates of colon and rectal cancer in the United States increasing in adults ages
20-29 (2.4%, 3.2%, respectively) and 30-39 (1.3%, 3.2%) from the mid-1980s through
2013. Further findings included increases in rates of colon cancer (1.3%) and rectal
cancer (2.3%) for adults age 40-49, and increased rates of colon cancer (0.5%) and rectal
cancer (2.3%) in adults ages 50-54 over the same period. This is in opposition to trends in
older cohorts; adults age 55 and older experienced a marked decline in rates of CRC in

the last three decades (Rebecca L. Siegel et al., 2017).



While some of the increase CRC in younger populations may be due to better
detection because of an increase in the use of colonoscopy for screening purposes,
researchers posit that recent changes in exposure to carcinogenic risk factors are more
likely causes (Edwards et al., 2010a; Siegel, DeSantis, & Jemal, 2014; Rebecca L. Siegel
et al., 2017). Factors that have been linked to CRC include excess body weight, high
consumption of meat, low consumption of fiber, alcohol and tobacco use, and low
physical activity, possibly through increasing inflammation in the bowel and colon, or
through more complex genetic interactions (Aune et al., 2011; Haggar & Boushey, 2009;

Johnson et al., 2013; Rebecca L. Siegel et al., 2017).

For the average individual, current guidelines issued by the National Cancer
Institute endorse regular screening for CRC beginning at age 50 and continuing until age
75, at intervals determined by family history, comorbidities and previous findings. For
individuals with a family history or irritable bowel syndrome, it is recommended that
screening begin earlier, as determined by a gastroenterologist. Fecal occult blood test,
sigmoidoscopy, colonoscopy, virtual colonoscopy, and DNA stool test are all common
tests that vary by length of time it takes to administer, what part of the colon is examined,
and the amount of preparation required, among other factors (ACS, 2017a). While the
colonoscopy procedure has high sensitivity and specificity, it is often regarded as
invasive, risky, or embarrassing by patients (Leggett & Hewett, 2015). Patient
preferences and situational context should be accounted for when determining which type
of screening method will be used; however, research shows that colonoscopy is the most
prescribed screen and considered the most reliable test, resulting in frequent

recommendations for colonoscopy screening without proper patient consultation



(Sanguinetti et al., 2015). Subsequently, patient understanding of the colonoscopy
procedure is suboptimal, which has important implications for adherence to screening

recommendations and follow-up treatment (King-Marshall et al., 2016).
1.2 Frameworks
Conceptual Model

This dissertation uses the Conceptual Model for the Uptake of Colon Cancer
Screening (May, Whitman, Varlyguina, Bromley, & Spiegel, 2016) as a springboard for
examining patient factors impacting knowledge of CRC screening guidelines and
understanding of screening results (Figure 1). This conceptual model is based on a 2002
report by the Institute of Medicine, and includes patient characteristics, provider
practices, and system-level factors that predict or act as barriers to screening (IOM,
2003). This model has been adapted to fit the scope of this study and expanded to include
factors that facilitate or bar understanding of screening guidelines and results. Included in
the analysis are patient variables found in the model, which have been underexplored in
previous research, as well as new patient variables that have been shown to be significant
in previous research by the research team. These variables are shown in Figure 1A, with

starred variables indicating inclusion in this study.
Theory

This study is further informed by a Health Literacy (HL) and Numeracy framework, as
well as Fuzzy Trace Theory (FTT). Health literacy, or the ability of patients and health
professionals to provide, communicate, understand and process health information, is a

complex issue that is not well understood. Numeracy, which is a person’s ability to



understand and work with numbers, is considered a part of health literacy, as the
variables are associated with negative health behaviors (Kiechle, Bailey, Hedlund, Viera,
& Sheridan, 2015; Yee & Simon, 2014), and yet the impact of HL, and especially of

numeracy, on health outcomes remains unclear (Berkman et al., 2011).

Fuzzy Trace Theory (FTT) is a psycholinguistic theory developed by Valeria
Reyna and Charles Brainerd and has been used to examine medical decision-making and
information processing (Reyna, 2008, 2012; Reyna & Brainerd, 1995). The theory
contains two main constructs, verbatim representations and gist representations

(usually shortened to verbatim and gist). Individuals process new information using one
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Figure 1A: Conceptual Model. Adapted from May FB, Whitman CB, Bromley EG,
Spiegel DM (2016).

of these two representations: verbatim, which is a literal and “surface-level” memory of
the information, or gist, which is an affective, meaning-based memory. Gist
representations are more likely to be remembered, and can be recalled and used to

interpret new information, unlike verbatim representations, which are usually quickly
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forgotten and offer little assistance in decision-making (Reyna, Nelson, Han, &
Dieckmann, 2009). Based on previous work by the University of Maryland Department
of Behavioral and Community Health Colorectal Cancer Research Group, led by Dr.
Barbara Curbow, this study proposes to further examine the relationship between HL,

numeracy, and individuals’ ability to form gist interpretations of medical information.

1.3 Justification for Current Study
Figure 1B displays increases in CRC incidence and mortality among individuals

below the current recommended age of screening initiation in the United States. A recent

projection predicted continued increases in CRC incidence rates among adults under the
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Figure 1B: Colorectal Cancer Incidence and Mortality Trends by Age and Sex,

United States, 1975-2014 (Sigel, et al. 2017).



age of 55 through 2040 (Araghi et al., 2018). When CRC is detected individuals below
the age of 50, it is usually found at an advanced stage and mortality rates are higher
(Campos, 2017). It is therefore critical to begin discussing CRC in younger populations
and possible actions to optimally prevent this pathology. For this to occur, an
understanding of how individuals in this population conceptualize CRC is vital.
Furthermore, it is important that these individuals are able to proceed with screening and
are provided them with appropriate medical information throughout the screening
process. To begin to address these issues, the analyses within this dissertation examined
how individuals below the current recommended age of regular CRC screening perceive
CRC risk and severity, as well as the importance of CRC screening. Furthermore, |
examined how these individuals understand results from a CRC screening report when
presented to them, and if small alterations to this report can lead to a better understanding
of findings. Finally, I tested individuals’ awareness of current CRC trends, their ability to
distinguish between false and true information regarding these trends, and the factors

associated with certainty of the accuracy of their response.
1.4 Aims and Hypothesis

This study recruited a sample of individuals below the current recommended age of
CRC screening using Mechanical Turk, an Amazon.com subsidiary company, to examine
differences in knowledge of CRC screening and understanding of colonoscopy screening
results. One aim was to examine differences in CRC knowledge and perceptions of risk
and severity between generational cohorts, that is, individuals classified as Millennials
and those belonging to Generation X. The Pew Research Center, acknowledging that

generational groupings are imprecise, defines Millennials as individuals who were born



somewhere between the early 1980s and mid- 1990s; for the purposes of this study, |
included older Millennials, or individuals who were between the ages of 25 and 35 at the
time of data collection. Generation X is the cohort prior to Millennials, and birth years for
GenXers generally range from the late 1960s through the early 1980s; for this study, |
included younger GenXers, or individuals who were between the ages of 36 and 45 at
data collection (Pew Research Center, 2014). These age ranges were chosen to examine
perceptions of susceptibility and understanding of screening among individuals who
currently are not of age of recommended CRC screening, as CRC incidence is increasing
for this population. The two age ranges allowed for a comparison between those who are
approaching the age of currently recommended regular CRC screening (36-45 years of
age), compared with those who are farther removed from this responsibility (25-35 years

of age).

Variables bolded in Figure 1A were examined to discern variation between and
within generational cohorts, as were their relationship with the dependent variables
(knowledge of CRC screening, understanding of screening results). Individual level
variables that were included in the original Conceptual Model for the Uptake of Colon
Cancer Screening, but were not included here, are fear of CRC diagnosis, fear of the
colonoscopy procedure, diet and cost, as these were considered to be either not yet
applicable to the age groups | examined (fear of CRC, fear of procedure, indirect cost of
procedure) or outside of the scope of the current survey (diet). New additions to the
individual-level factors were age (and generational cohort), race, numeracy and perceived
severity of CRC, which are variables of interest based in the literature. The below aims

and hypotheses guided this work.



Aim 1

Compare differences in perceived risk to CRC and severity of CRC diagnosis
between age groups.

H1: GenXers report higher levels of perceived risk to CRC, compared with
Millennials.

H2: Millennials are more likely to think a CRC diagnosis will result in death,
compared with GenXers.

Theory/Evidence-based Justification: Recent research has found rates of colorectal
cancer increasing in adults below the age of 54 (Rebecca L. Siegel et al., 2017); however,
national guidelines still set the average age of CRC screening commencement at 50, with
variations based on family history and lifestyle factors (ACS, 2017a). This may lead to
the perception that CRC is a disease related to aging, and younger individuals may not be
aware of the risk of CRC (Rabin, 2017). Furthermore, inadequate health literacy and low
numeracy is associated with higher levels of perceived risk (Reyna et al., 2009): |
therefore posit that Millennials are less aware of factors surrounding CRC and therefore
overestimate the severity of a diagnosis. These hypotheses will be tested using Questions
2-13 (health literacy and numeracy), Question 33 (perceived susceptibility to CRC) and

Question 34 (perceived severity of CRC diagnosis) of the questionnaire.
Aim 2

Assess knowledge of CRC screening methods and guidelines between age groups.

H3: GenXers score higher on measures of knowledge of CRC screening,
compared with Milllennials

Theory/Evidence-based Justification: Adults between the ages of 36-45 are
approaching the age at which guidelines suggest regular treatments should begin.
Individuals with a family history of CRC are recommended to begin screening at age 40,

while those without a family history of CRC are counseled to begin screening at age 50.



Conversations with providers about CRC family history, lifestyle factors, and screening
preferences optimally occur early in the patient-provider relationship to determine the
optimal age to begin regular screening. Low health literacy and numeracy have been
shown to be barriers to understanding medical recommendations and information (Seurer
& Vogt, 2013). African Americans shown to be less likely to undergo CRC screening or
diagnostics, and suffer from higher rates of CRC incidence and mortality, and at a
younger age, than Caucasians or Asians (R. Williams et al., 2016). Research suggests that
adequate health literacy may serve as a buffer (Reyna et al., 2009). These hypotheses will
be tested using Question 14 and 18 of the questionnaire (Knowledge of CRC Screening)

and Questions 2-5 (Perceived Health Literacy).
Aim 3

Assess participants’ relationship with a provider and the impact the relationship
with a provider has on CRC screening knowledge and perceptions of susceptibility

H4: GenXers more often report having a provider whom they see regularly,
compared with Millennials.

H5: Participants with an established relationship with a provider display more
CRC knowledge compared with participants without an established relationship.

Theory/Evidence-based Justification: The patient-provider relationship has been shown
to impact numerous facets of healthcare (Ha & Longnecker, 2010; Zolnierek & Dimatteo,
2009), including the likelihood of undergoing CRC screening: Research showed that
patients who felt they had enough time with a provider and received sufficient
information about the procedure were more likely to receive CRC screening (Carcaise-
Edinboro & Bradley, 2008). Similarly, patients with a more established relationship with
a provider are more likely to discuss their CRC risk and when to begin screening. Thus, |

posit that older participants, having had more time in to engage in the medical system, are



more likely to have an established relationship with a medical provider. This hypothesis
will be examined using questions 14 and 18 (CRC screening knowledge) and 74 of the

questionnaire (Provider Relationship).
Aim 4

Assess whether participants who receive a colonoscopy report formatted to contain
Gist information report different perceptions about the report than participants
who receive a standard colonoscopy report.

H6: Participants who receive Report 1 (verbatim) provide lower scores of
perceived seriousness, compared with participants who receive Report 2.

H7: Participants who receive Report 1 (verbatim) rate the importance of follow-
up lower than participants who receive Report 2.

H8: Participants who received Report 2 (gist) are more likely to agree that there is
a plan of care in place for the patient, compared with participants who receive
report 1.

Exploratory: How would patients describe the reports to their loved ones, and
how does this differ by report type?

Theory/Evidence-based Justification: Report 2 presented the participant with “gist”
information, i.e. a synthesis of pertinent information and follow-up steps that was
designed to required less interpretation and placed less cognitive burden on the patient.
Fuzzy-Trace Theory (FTT) guided the design of Report 2 (Reyna, 2008, 2012; S. G.
Smith et al., 2015). Information presented in medical jargon has been shown to cause
confusion and anxiety among patients (Herber, Gies, Schwappach, Thirmann, & Wilm,
2014; Schnitzler et al., 2017). These hypotheses will be tested using Question 23 of the
report, as well as Question 25 (If this report belong to a loved one, and he or she asked

you what it meant, what would you say?).
Aim5

H9: When presented with a false statement about colon cancer trends,
participants with low HL are more likely to believe it is true, compared with
those with high HL

10



1.5 Definition of terms

Colorectal Cancer (CRC) Colorectal cancer is any cancer that begins in the colon or
rectum. These cancers are often grouped together because they share similar features and
similar methods of screening, diagnosis and treatment. Most colorectal cancers begin as a

growth on the inner lining of the colon or rectum, called a polyp.

Colonoscopy An outpatient procedure to examine the colon and rectum for precancerous
or cancerous polyps or lesion, or to monitor existing conditions. During a colonoscopy, a
small, flexible tube with a camera at the end is inserted through the colon to allow
providers to see the inside. Any polyps that are found can be removed and retrieved for
possible biopsy. The procedure itself takes about 30 minutes to complete. However,
preparation for the procedure usually requires fasting or a clear diet for one or more days
before, in addition to the consumption of a laxative in either pill or liquid form.
Colonoscopies are usually performed by a gastroenterologist and require sedation.

Complications are rare, but include perforation, bleeding and pain (ACS, 2017a).

Health Literacy (HL) One of the earliest definitions of HL described it as a patient’s
ability to apply literacy skills to health related materials like prescriptions, appointment
cards, medicine labels, and directions for follow-up care (Parker, Baker, Williams, &
Nurss, 1995). Since then, health literacy has had a variety of definitions (Nutbeam, 2000;
M. S. Wolf et al., 2012), but at their most simple, these define HL as the ability of
individuals to obtain, process, and understand health information. Definitions like these
are somewhat controversial, as they seem to place the burden of obtaining and
understanding health information on the patient. Some researchers therefore argue that

HL is actually the purview of health providers and health systems, in that they are
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responsible for ensuring the availability of health materials, proper communication of
information, and access to services which allows for optimal HL in the patient (Lambert
etal., 2014; R. Rudd, AT, & D, 2012; R. E. Rudd, 2013). The Calgary Charter on Health
Literacy offers a definition of HL that attempts to incorporate the role of the health

professional:

Health literacy allows the public and personnel working in all health-related
contexts to find, understand, evaluate, communicate, and use information. Health
literacy is the use of a wide range of skills that improve the ability of people to act
on information in order to live healthier lives. These skills include reading,
writing, listening, speaking, numeracy, and critical analysis, as well as
communication and interaction skills (Coleman, Kurtz-Rossi, & McKinney, 2009).

HL is measured through either skill-based assessment or self-report. When asked
about existing health literacy measures, 88% of those who work with these tools stated
that they are inadequate and do not capture the complexity of health literacy; 90% stated

that new tools to measure health literacy are needed (Pleasant, 2014).
Numeracy Montori and Rothman (2007) define numeracy as follows:

The specific aspect of literacy that involves solving problems requiring
understanding and use of quantitative information. Skills include understanding
basic calculations, time and money, measurement, estimation, logic, and
performing multistep operations. Most importantly, numeracy also involves the
ability to infer what mathematic concepts need to be applied when interpreting
specific situations.

Even though numeracy is often seen as a part of literacy and health literacy, only one
measure exists that combines the two into a single score (The Test of Functional Health
Literacy in Adults, or TOFHLA). Numeracy generally lags behind health literacy:
national surveys indicated that approximately 36% of American adults have inadequate

numeracy skills (Reyna et al., 2009). While health literacy is correlated with educational

12



level, no such association exists for numeracy (Rothman, Montori, Cherrington, &

Pignone, 2008).

Fuzzy Trace Theory )FTT Fuzzy-trace theory is a dual-process model of memory,
reasoning, judgment, and decision making that contrasts with traditional memory
approaches in that it states that memorization does not equal knowledge. Rather, the
theory introduces the construct of “Gist representation”, which is the titular fuzzy trace

(Blalock & Reyna, 2016).

Gist This a main construct of Fuzzy Trace Theory, first proposed by Valerie Reyna and
Charles Brainerd (Reyna & Brainerd, 1995). It is also called gist representation or gist
memory, and is defined as the bottom-line, summative meaning. Gist memories can be
used to inform new situations, unlike verbatim memory. Gist stands in opposition to

verbatim.

Verbatim This is the second main construct of Fuzzy Trace Theory, and defined as the
word-for-word representation of a memory. It is considered more superficial than Gist, is
more easily forgotten and does not extend to new learning. Verbatim is also called

verbatim memory or verbatim representation.

Perceived Risk A subjective assessment of risk of developing a health problem. This is a
central construct of the Health Belief Model, which states that individuals who perceive
themselves to be at high risk of developing a health problem are more likely to engage in
behaviors to reduce their risk, compared with individuals who perceive themselves at

lower risk.

Perceived Severity This is another central construct of the Health Belief Model and

13



refers to the degree people deem a particular disease or condition serious. This includes a

weighing of the cost and consequences of treating or not treating the disease.
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Chapter 2: Literature Review

2.1 Colorectal Cancer

2.1.1 Overview

Colorectal cancer (CRC) is the name given to cancers in any of the four parts of the colon

(the ascending colon, including the cecum, the transverse colon, the descending colon,

Stomach and the sigmoid colon; see

Transverlse colon
[ : or rectum. These cancers

Figure 2A for reference)

S /’ are grouped together

| Descending X  hared o
[ ecause ot shared etiolo
Ascending (right) colon gy

left) col i i
(left) colon and attributes. Colon is

Cecum- .. : another name for the large
— & ~  LSigmoid
— coion . . .
Small ‘ rm——— intestine, colloquially
intestine . Rectum

' referred to as the bowel
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CRC often being called bowel cancer. Anal cancers, despite their anatomical proximity,
are not classified as CRC because they originate from different cell types and do not

develop in ways similar to CRC (ACS, 2017a, 2017b).

CRC begins with the formation of pre-cancerous polyps in the lining of the
colon or rectum. When cancer forms within a polyp, it can begin to grow into the walls of
the colon or rectum, and from there spread to nearby lymph nodes and more distant parts

of the body. Not all polyps, however, are precancerous, and not all precancerous polyps
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develop into cancer. The most common type of polyps are adenomatous polyps, or
adenomas. Approximately 10% of these adenomas develop into adenocarcinoma, a type

of CRC that accounts for 96% of all cases (ACS, 2017a).
2.1.2 Risk of CRC

The lifetime risk of CRC is approximately 5% (Sag, Selcukbiricik, & Mandel, 2016)c.
Worldwide, colorectal cancer is the fourth leading cause of death from cancer, and
incidence rates are projected to increase (Subramanian et al., 2016). The American
Cancer Society (ACS) describes an increase in the global incidence from 1992 to 2005
among adults between 20 and 49 years, specifically a 3.5% increase per years among men
and 2.9% per year in women. In the United States, the ACS identified a consistent
incidence increase from 1998 to 2007 (Rebecca L. Siegel et al., 2017), and similar trends

are seen worldwide (2007).
2.1.3 Risk Factors

Several risk factors for CRC have been identified, most notably familial risk. Heritable
causes are estimated to account for anywhere between 5% and 30% of colorectal cancers.
Most of these cases do not belong to a known inherited syndrome (Campos, 2017),
meaning that the genetic link to family history and development of CRC or pre-cancerous
polyps is not established. An individual’s risk of CRC increases two to three times with
the existence of a first-degree relative with CRC, compared to those without relatives
with CRC. This risk increases as the number of relatives with CRC increase.
Furthermore, an individual with a history of CRC themselves has an increased risk of

further CRC incidence (Campos, 2017; Johnson et al., 2013).
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While a family history of colorectal cancer or inflammatory bowel disease is one
significant risk factor for CRC, lifestyle variables likely interact with these to account for
many other risk and protective factors (Johnson et al., 2013) and are the focus of most
behavioral interventions (Edwards et al., 2010a). The most cited life-style related risk
factors include obesity, cigarette smoking, heavy alcohol use, and consumption of red
meat; protective factors include increased levels of fruit and vegetable consumption and
physical activity (Johnson et al., 2013). One study found that switching rural South
Africans from their traditional high fiber, low-fat diet to a western-style diet high in fats
and low in fiber lead to inflammation in the colonic mucosa in about two weeks (O'Keefe
et al., 2015). This supports a classic study from 1999, which found that the risk of CRC
increased sharply within one generation of families moving from Japan to the United
States, likely because of an increase in the consumption of red meat (Marchand, 1999).
However, more recent studies have challenged the idea of a Western diet as fundamental
to CRC, especially in younger populations, and instead call for more thorough

investigations of genetic causes (Deen, Silva, Deen, & Chandrasinghe, 2016).
2.1.4 Burden of CRC

In 2002, colorectal cancer comprised 9.4% of the global cancer burden in both sexes and
was most frequent in North America, Australia, New Zealand, and parts of Europe,

resulting in a widespread belief that colorectal cancer is disease of the Western lifestyle
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deaths behind lung and bronchus cancer, and fourth most common cancer diagnosed

(Figure 3A). In the same year, CRC was estimated to account for just under 135,000 new

cancer cases and approximately 50,000 of all cancer deaths in the United States (Figure

4A). There has been a steady overall decline over the past decades in both CRC incidence

and mortality, most recently at a rate of approximately 3% per year from 2004-2013. This

has been attributed to monumental public health efforts, including screening, detection,

and treatment, as well changes in lifestyle factors such as a general decline in smoking

and alcohol consumption (Edwards et al., 2010b).

However, this decline is not consistent

across age-groups: Sigel, et. al (2017) analyzed

colorectal cancer trends in SEER data from 1974

through 2013 and found that while, as expected,

rates declined in individuals age 55 and older, the

rates of colon cancer incidence increased by 2.4%

per year in adults age 20-29, and by 1% in adults
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age 30-39, between 1985 and 2013. Furthermore, around 1995, rates among individuals
age 40-49 and those 50-54, which had previously been declining, began to increase at a
rate of 1.3% and .5%, respectively. Rectal cancer rates increased even more steeply; from
1974-2013, rectal cancer increased by 3.2% per year in adults age 20-29, and, beginning
in 1980, at the same rate for adults age 30-39. Adults age 40-49 and 50-54 experienced a
rise in rates of 2.3%, beginning in the 1990s. The authors attribute these rising rates to
changes in behavioral factors, such as increased sedentary lifestyles, poor diet and

obesity.

Furthermore, the overall decline in CRC is not uniformly distributed across
populations and reflect larger social inequity in the US. Research shows that the burden
of CRC is greater among African Americans and those of lower socioeconomic status.
This is thought to be the result of several factors: behavioral risk factors that result in
earlier development of CRC, limited knowledge about the importance of regular
screening, a lack of access to preventive services, difficulty taking time off of work for

medical visits, or cultural differences in how testing is viewed (Clouston et al., 2017).
2.1.5 Financial Cost of CRC

Patients in the US face staggering costs for medical care. Cancer care may be especially
costly, as treatments can be lengthy and require the consultation of numerous specialists.
The AHRQ estimated that the direct medical costs for cancer in the US in 2014

were $87.8 billion, and the cost of CRC alone was previously estimated to be around $6

billion annually (AHRQ, 2016; Redaelli, Cranor, Okano, & Reese, 2003).

A case study of a Medicare patient receiving treatment for Stage I1lb CRC found

that the total cost of treatment over four months was $124,057, of which the patient paid
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approximately $8573. This expense covered treatment, including surgery and adjuvant
chemotherapy, but did not include follow-up care and out-of-pocket costs for additional
screening (ACS, 2017c). It furthermore did not include the indirect costs of cancer care,
such as time missed from work, transportation to and from the medical facilities, the
worry and stress associated with cancer diagnoses and treatment, the burden on friends

and family, and the impact on overall health.

A cost-effectiveness analysis for the five most common CRC screening methods
found that the cost of any of the methods, when compared to no screening at all, was
acceptable by the standards of an industrialized nation, as the number of life-years saved
justified the cost. Yet when individual screening methods were compared against each
other, no optimal screen emerged in terms of cost (Lansdorp-Vogelaar, Knudsen, &

Brenner, 2010).
2.1.6 Screening

If found early, the 5-year survival rate is over 90%; however, only about 35% of CRC is
diagnosed at Stage 1, and as described above, diagnosis is often at a later stage for
younger individuals (Campos, 2017; Taggarshe, Rehil, Sharma, Flynn, & Damadi, 2013).
For individuals of average CRC risk, the American Cancer Society recommends
screening by colonoscopy every ten years beginning at age 50, or screening with a
flexible sigmoidoscopy or barium enema every five years, also beginning at age 50
(ACS, 2017a). However, as early as 2011 calls have been made to lower this to age 40

(D. M. Davis et al., 2011)

Individuals considered to be at higher than average risk for CRC are those with a

family or personal history of CRC or polyps, or a personal history of chronic

20



inflammatory bowel disease, namely ulcerative colitis or Crohn’s disease. The most
common symptoms of CRC are blood in stool, abdominal pain, weight loss, alteration in
bowel habit, mucus in stool, a feeling that the bowel is not empty, and tiredness (Yardley,
Glover, & Allen-Mersh, 2000). Individuals with these risk factors or symptoms are
advised to speak with a gastroenterologist to determine an individualized screening

schedule (ASGE, 2014; Levin et al., 2008).

Black males are disproportionally affected by CRC, leading to recommendations
to start screening earlier and conduct it more frequently in this population. The American
Society for Gastrointestinal Endoscopy (ASGE) recommends that African Americans
begin screening at age 45, as both incidence and mortality are higher among African

Americans than any other population (ASGE, 2014)

As of 2015, at least 40% of individuals who were of age to begin CRC screening
were not concordant with guidelines, meaning that they had either not yet initiated
screening or were not getting screened at regular intervals. Further research found that a
provider recommendation to undergo screening was the most influential factor in
determining whether or not someone has received screening for CRC (Alberti, Garcia,

Coelho, De Lima, & Petroianu, 2015).

Several CRC screening methods exist. In the United States, the five most common
screens are: 1. Fecal Occult Blood test (FOBT), which is an at-home test that checks for
blood in feces; 2. Stool DNA test, which is an at-home test that detects certain genetic
changes associated with colon cancer; 3. Barium enema, which is an X-ray exam that can
detect abnormalities in the large intestine; 4. Flexible sigmoidoscopy, which consists of a

flexible tube inserted into the anus to examine the rectum and lower colon; and 5.
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Colonoscopy, which uses a similar tube to examine the rectum and entire colon, and is
often considered the gold standard for detecting and treating CRC because of its ability to
both detect and treat CRC through the immediate removal of precancerous polyps (ACS,

2017a).

A method not yet prevalent in the United States but part of recommended regular
screening in other developed countries is the Fecal Immunochemical Test (FIT). The one-
sample FIT is easier to administer than the traditional FOBT, which requires three
samples, and as a result increases adherence to screening steps (Hassan et al., 2012;
Issaka, Avila, Whitaker, Bent, & Somsouk, 2019). FIT was also demonstrated to have
fewer false negatives compared to FOBT(Mousavinezhad, Majdzadeh, Akbari Sari,
Delavari, & Mohtasham, 2016) and exhibit moderate sensitivity, high specificity and high

overall diagnostic accuracy (Lee, Liles, Bent, Levin, & Corley, 2014).
2.1.7 CRC Screening in Younger Populations

The question of whether or not young people are being overlooked in screening has been
raised and should be considered. 60% of young patients are diagnosed with stage 3 or 4,
compared with patients over the age of 50, who are mostly diagnosed at stage 1. Most
younger patients had been symptomatic for over six months at the time of diagnosis
(Taggarshe et al., 2013). As a result, suggestions for educational and preventive
interventions focusing on younger cohort have been made. Additionally, providers are
cautioned to adopt a more suspicious attitude towards CRC symptoms in younger
populations (Campos, 2017). Lowering the screening age has been proposed, though
implications of this, such as cost and survival rates, have not yet been adequately

assessed and there currently is no consensus on this recommendation (Deen et al., 2016).
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2.1.8 Colonoscopy

According to the World Gastroenterology Association (WGA) (2007), CRC
screening, compared with screening for other cancers, is particularly challenging, as
reflected in current low screening rates in most countries where there is a high risk for
colorectal cancer. Colorectal cancer screening is complex and presents with multiple
points at which decisions are required. To begin, there are multiple choices available for
screening, each requiring a different level of involvement on the part of the patient. Some
require requires sedation and a partner or caregiver (for example, for a colonoscopy
procedure, the patient is required to bring along a person responsible for transporting
them home). Further steps involve patient-provider conversations regarding the
availability and feasibility of screening, patient acceptance of the method, financial
coverage, overcoming barriers such as fear and discomfort, and appropriate follow-up.
The WGA states that for screening programs to be successful, these steps must occur

along a continuum, with failure at any point detrimental to the screening process.

Colonoscopy remains the most widely prescribed and most known CRC screen
(Sanguinetti et al., 2015). Research has identified several barriers to getting a
colonoscopy, including cost, access to health care, communication by providers, low
education and income, fear and embarrassment, inability to take time off work, and being
unable to find someone to accompany the patient to the procedure (B. Curbow, King-
Marshall, Mueller, Sultan, & George, under review; B. A. Curbow et al., 2015; Jones,
Devers, Kuzel, & Woolf, 2010; M. S. Wolf, Baker, & Makoul, 2007). Patient with
inadequate health literacy are especially prone to encountering these barriers, and face

additional obstacles such as confusion during medical consultations, inability to complete
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medical forms or embarrassment during clinical encounters, all of which can lead to

medical non-compliance (M. S. Wolf et al., 2012).

Most CRC diagnoses are after evaluation by colonoscopy, and colonoscopy can
be viewed as a pivotal event in the process of preventing, detecting, and treating
colorectal cancer. If caught early through screening colonoscopy, colorectal cancer can
be prevented through the removal of precancerous polyps or detected at an early, easily
treatable stage (ACS, 2017a). Because it allows for screening, diagnosis and treatment
(through the removal of polyps) at the same time, colonoscopy is the most widely
recommended screen for CRC. Research that examined provider discussions about CRC
screening methods with patients found that providers consider colonoscopy to be the
most significant test for CRC screening and diagnosis, and discuss it most with eligible
patients (84% of the time, compared with FOBT at 49.4% of the time, and
sigmoidoscopy at 34.1% of the time) (M. S. Wolf et al., 2007). This is problematic
because numerous barriers to colonoscopy exist, and presenting other, less invasive CRC
screening methods to patients may result in increased adherence to screening
recommendations (Basch, Basch, Zybert, & Wolf, 2016; Klabunde et al., 2005).
Presenting other methods may also result in decreasing inequalities in CRC mortality, as
barriers to colonoscopy are compounded for the African American population (Atkin et
al., 2010; Clouston et al., 2017). However, one study found that conversations about
numerous CRC screening options left patients confused, and resulted in less adherence to
screening guidelines when compared with individuals who only discussed one option
(Jones, Vernon, & Woolf, 2010). This implies that there is not only a need to present

patients with the multiple options available to them, but to also optimize how information
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is presented and to provide continued counseling through the decision-making process.
2.2 Health Literacy and Cancer Care

The Centers for Disease Control and Prevention (CDC), Health and Human Services
(HHS) and the Institute of Medicine (IOM) define health literacy as the ability to obtain,
process, and understand basic health information and services so as to make appropriate

health decisions {CDC, 2013}.

Health literacy levels have been associated with patient understanding of
screening procedures (Cho, Plunkett, Wolf, Simon, & Grobman, 2007), and research
indicates that health literacy is a critical factor in communication across cancer care (T.
C. Davis, Williams, Marin, Parker, & Glass, 2002). Health literacy has been shown to be
associated with health knowledge, adherence to medication regimen, and treatment
guidelines (Giaj Levra, Cuniberti, Rava, Vietti, & Sciascia, 2012; Miller, 2016; Muir et
al., 2006; Murphy et al., 2010; Rust & Davis, 2011), and numerous interventions have
succeeded in increasing health literacy among participants (Muir et al., 2006; Ntiri &

Stewart, 2009; Whitley, Smith, & Vaillancourt, 2013).

However, the mechanisms through which health literacy impacts health outcomes
are not yet defined (Al Sayah, Majumdar, Williams, Robertson, & Johnson, 2013). While
some propose that health literacy acts to improve health outcomes through increasing
adherence to provider recommendations, others see this view as too narrow and argue
that health literacy is fundamental in the empowerment of patients, for example by
increasing individual ability to overcome functional barriers to accessing health care
(Nutbeam, 2000). In such a view, increasing health literacy has implications not only for

improved health care and outcomes, but for improvements in other areas requiring critical
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thinking and decision making, such as cognitive information representation.

Nutbeam (2000) identified three hierarchical levels of health literacy through
which individuals progress; 1. Basic or functional health literacy, which are everyday
reading and writing skills; 2. Communicative or interactive literacy, which interacts with
social context and allows individuals to extract personal meaning out of communication;
and 3. Critical literacy, which, again combined with social skills, allows for the use of
critical thinking and analysis to exert greater control over life and health. These
classifications, rather than being individual endpoints, lie on a spectrum. Individuals
move along the spectrum through cognitive development and exposure to different
messages, though this movement is mediated by personal and social skills (Nutbeam,
2000). Patients on the lower end of the health literacy spectrum report poorer health
status, have less understanding about medical conditions and treatment, may have
increased hospitalization rates, and have poorer performance on healthcare tasks (M. V.
Williams, Davis, Parker, & Weiss, 2002). Low health literacy may limit patients’
understanding of cancer screenings, symptoms, staging, and risks and benefits of
treatment options (Cutilli & Bennett, 2009), and compared to patients with high health
literacy, those with low health literacy take a less active role in health decision-
making (Adams, Smith, & Ruffin, 2001). While patients with low health literacy have
reported being familiar with CRC and CRC screenings, research indicates they may not
understand the benefits of early detection or the concept of cancer prevention (T. C.
Davis et al., 2001). Low or limited health literacy skills have also been found to be
associated with less knowledge about CRC and CRC screening and with more reported

barriers to completing FOBT and colonoscopy (N. B. Peterson, Dwyer, Mulvaney,
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Dietrich, & Rothman, 2007). Davis (2001) found that patients age 50 and over were
familiar with but had little knowledge about CRC and the digestive system. Specifically,
they were unfamiliar with cancer-related terms such as “polyp”, “tumor”, “growth” or

“lesion” (T. C. Davis et al., 2001; T. C. Davis et al., 2002).

Patient understanding of screening guidelines have been examined, and tools to
increase this have been proposed (Allen et al., 2012; Hanoch, 2004). Allen, et. al.
illustrated the high confusion around revised breast cancer screening guidelines in 2009,
and called for the development of communication aides and shared decision-making tools
for providers to alleviate patient confusion (Allen et al., 2012). However, improving
patient understanding of test results has not been the focus of interventions, even though
research has tied patient confusion and misunderstanding of results to non-compliance
with recommended follow-up care (Jones, Devers, et al., 2010; Jones, Vernon, et al.,
2010). Previous research showed that almost 30% of patients who arrive for a
colonoscopy procedure are unable to correctly state the reason for the procedure, and
many gave incorrect descriptions of the anatomy involved, often stating that the
procedure was meant to examine the stomach rather than the colon (King-Marshall et al.,
2016). Since misunderstanding and non-adherence is linked with demographic indicators,
the need for tools to improve patients’ ability to interpret cancer test results is of vital
importance if we aim to eliminate health disparities created by suboptimal education and

lower socioeconomic status.
2.3 Fuzzy Trace Theory

Fuzzy Trace Theory (FTT) was developed as a grand theory in psychology in the

late 1980s and early 1990s to better understand sophisticated forms of human information
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processing, especially the relationship between reasoning and memory (Reyna &
Brainerd, 1995). One early tenet was that mature reasoning uses synthesized, “gist”
interpretations of materials, which are formed by individual emotion, education, culture,
experience, worldview, and level of development, rather than memories of exact content
(“verbatim” representation) to make decisions or draw conclusions. This stood in contrast
to the belief of the time that memory capacity was positively associated with cognitive
reasoning skills. This idea was based on then-recent experiments that showed that adults
and children recalled what they learned from an experiment, rather than the actual
activity or text that was presented, and the term “Fuzzy Trace” was coined to describe the
representation used for reasoning (Bjorklund & Buchanan, 1989). FTT applies to written
as well as numerical material; findings suggest that most people, when presented with
quantitative information, translate it to a qualitative form, or gist representation. For
example, percentages are often translated to words like “most” or “less than half” for ease

of interpretation and decision-making.

The implications of FTT for medical information processing and decision making
are vast. FTT may explain why communicating precise information about risk may not be
effective in preventing certain behaviors, and why some health materials are more
effective in communicating a message than others. Implications for informed consent
exist. According to FTT, if a patient recalls an informed consent conversation verbatim,
i.e. repeats the facts or numbers presented, it is still unlikely that true consent is being
given, because the patient has not demonstrated a gist understanding, i.e. bottom-line

interpretation of how the procedure is likely to affect him or her (Reyna, 2008).

2.3.1 FTT and Health Literacy
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FTT has been used to enhance patient understanding (increasing gist representations) of
CRC screening methods. Medical information is inherently presented in a verbatim
format, rather than a gist-based one, despite indications that patients prefer the latter.
Smith, et. al supplemented the usual information with a gist-based leaflet and tested
patient understanding of CRC screening information using simple true/false questions,
and revised the questionnaire until patients achieved an acceptable knowledge level
(Smith et al., 2013). A follow-up randomized controlled trial to test the effect of the
pamphlet on screening intention had limited findings, and the authors concluded that
while screening knowledge was increased, a ceiling effect limited the intervention’s
impact on screening intention. It was noted, however, that individuals with low health
literacy were more likely to read the supplementary gist pamphlet than the standard
pamphlet provided medical information, indicating that these individuals are searching

for more understandable information (Samuel G. Smith et al., 2015).
2.3.2 Numeracy and Fuzzy Trace Theory

Numeracy has been an under-explored construct in health care, although numbers feature
prominently in medical information. Reyna et. al. (2008) questioned the unspoken
assumption that patients understand and benefit from numerical health information, and
went further to question that adequate health literacy implies adequate numeracy. The
authors return to Fuzzy Trace Theory to suggest that like verbatim representations, which
are literal representations of information but contain little meaning and are therefore not
useful in medical decision making, the ability to “know” numbers, that is, be aware of
percentages of chance or risk, does not necessarily equate to the ability to use that

information to make informed decisions. As this research is still in its infancy, it is
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suggested that further research on numeracy include examining the relationship between

numeracy and risk perceptions (Reyna et al., 2009).

The authors, in addition to other researchers, have furthermore tied inadequate
numeracy to an overestimation of risk and posited that this heightened risk perception
leads to avoidance of advantageous health behaviors such as screening, thus impacting
health outcomes (Gurmankin, Baron, & Armstrong, 2004; Lipkus & Peters, 2009).

Lipkus et. al. summarize the implications of these findings as follows:

The main challenge for public health and health care is to educate the individual as
well as create methods of communicating quantitative information that are
understood, accepted and used by the public to encourage adaptive health behaviors

and decisions. (Lipkus, 2009)
2.4 Mechanical Turk in Research

Mechanical Turk has risen in popularity among researchers since its inception in
2005 due to the ease and low cost of recruiting large numbers of participants (also called
Worker or Turkers), to complete tasks (also called Human Intelligence Tasks, or HITS)
released by researchers (also called Requesters). It is estimated that hundreds of academic
papers yearly rely on MTurk data (Ipeirotis, 2010a). Several assessments of MTurk data
exist and found that relative to other convenience samples, Turkers are generally more
diverse than traditional convenience samples, especially college surveys, which are
known to be homogenous in terms of age, education, life experience and political
engagement (Henry 20018). Furthermore, participants response to experimental tasks in
ways similar to other large samples, displaying accuracy within 10% of traditional

surveys (Bentley, Daskalova, & White, 2017; Cassese, Huddy, Hartman, Mason, &

30



Weber, 2013). These findings, combined with the exceptional cost saving offered by the
reduction in recruitment time and materials, have propelled MTurk to the forefront of

online crowdsourcing.

Amazon restricts exact demographic information about Turkers and is not
forthcoming about how Turkers are classified. For example, MTurk conveys a “Master
Qualification” on Turkers with many completed tasks and high approval ratings, but the
exact mechanism that allow for conveyance of the Master Qualification is unclear.
Requesters pay an additional fee (approximately $.50 per participant) to release their
HITs only to those with Master Qualifications. Amazon charges between 20%-40% on
top of payments to Turkers as a fee. Additional qualifications, such as specifying the
years of birth or marital status of participants, incur additional fees averaging between
$.25 and $.50 per participant. One can also specify the country of residence of
participants, but there is speculation about how this and other demographics are verified
and updated. In a 2016 blog post (available here:

https://forums.aws.amazon.com/message.jspa?messagelD=717590), Amazon confirmed

that the location of US residents is not updated, and Turkers discuss that they themselves

are not able to update their location on MTurk, despite attempts to do so.

Since Amazon does not reveal or accurately track demographic information about
Turkers, researchers have taken it upon themselves to collect these data. The most
interesting collection of MTurk statistics belongs to Panos Ipeirotis at NYU, who posts
MTurk data on his blog Behind Enemy Lines: A Computer Scientist at a Business
School. Here he presents data on the number of tasks that are posted and completed each

day, as well as the size and variability of the MTurk worker pool. He also launched the

31


https://forums.aws.amazon.com/message.jspa?messageID=717590
https://plus.google.com/103666871486129948108

Mechanical Turk Tracker, which provides a daily synthesis of Mechanical Turk activity
and demographic make-up (Difallah et al., 2015 {Ipeirotis, 2010 #276; Ipeirotis, 2010a).
Ipeirotis describes the MTurk population as consisting of anywhere between 100,000 and
200,000 Turkers, with 50% of the worker population changing every 12 months.
Demographically, workers are primarily self-reported residents of the United States
(between 50%-80%) and India (between 20%-40%), with United States Turkers being on
average younger, more educated and more likely to be female than the general US
population. Other researchers have found these same trends and report Turkers as notably
younger and more ideologically liberal than the public (Berinsky, Huber, & Lenz, 2012).
Workers in the United States were found to use MTurk as a source of supplemental
income, while those in India viewed it as a primary means of financial support (Ipeirotis,

2010D).

Critiques abound for the MTurk platform itself. To post a task, Requesters are
required to build their own interfaces and workflow systems using HTML, CSS, or
JavaScript. This has been cited as a barrier to accessing MTurk and an unnecessary
source of potential data error (Difallah et al., 2015). To illustrate this, the code used to
post the HIT information for this task is posted in Appendix D. Furthermore, worker
exploitation in terms of the dismal pay allotted to some HITs have been reported in the
media (Semuels, 2018). A 2016 Pew Research Center survey found that 25 percent of
workers who earned money from online job platforms like Mechanical Turk and similar
sites did so because no other work was available, leading researchers to question the
ethics of using MTurk when workers are limited in their agency (Pittman & Sheehan,

2016).
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As a final critique, researchers warn that by filtering all experiments through digital
mediums, hands-on experience with (and therefore first-hand knowledge of) the
participant is lost, which may turn out to be a detriment to social science (D. Peterson,

2015).
2.5 Conclusion

As stated above, a main concern that arises from the literature is that rates of CRC
are rising in adults below the age of recommended screening. The present research
examined perceptions of risk and severity of CRC diagnosis, understanding of CRC
screening methods, and interpretation of CRC screening results among individuals below
the age of screening. Health Literacy and Numeracy were examined to determine if these
variables influence perception and should be the focus of intervention. Subsequent
recommendations for health interventions to reduce CRC or pre-cancerous conditions in
this population are presented. To address previous critiques of Amazon MTurk, workers

were paid an average of $15.00/hour for completing the online questionnaire.
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Chapter 3: Generational Differences in Colorectal Cancer Knowledge
Abstract

Introduction Current guidelines recommend that regular screening for colorectal cancer
(CRC) begin at age 50; recent research however showed that in the US, rates of CRC are
decreasing for those 55 and above but are increasing among adults below the age of 50.
The mechanisms behind the rise in CRC rates among younger adults are unclear, and
guidelines for screening have not been updated to reflect new findings, despite calls to do

SO.

Methods 624 individuals under the recommended age of CRC screening participated in
an online survey collecting information about perceptions of risk and severity of CRC
and knowledge of current screening guidelines and available methods of screening.
Participants were divided into generational cohorts and group differences were assessed.
Multiple linear regression models examined possible predictors of ratings of risk, severity

and knowledge.

Results Findings indicate skewed perceptions of risk and a lack of awareness of CRC
screening guidelines and available screening methods among all participants. Those
classified as belonging to Generation X reported higher rates of perceived risk of CRC
and cancer in general, compared with individuals classified as Millennials. Having an
established relationship with a medical provider and high Health Literacy were positively
associated with high perceived importance of screening for both CRC and cancer in

general.

Conclusion Individuals below the age of 50 may not be aware of the risk of CRC.
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Providers should be aware of the increased risk to younger patients and the need to screen
symptomatic patients. Providers should furthermore be prepared to discuss accurate risk
information and available screening methodologies. Continuous relationships with

medical providers may aid in addressing low rates of CRC screening.
3.1 Introduction

Overview Increasing colorectal cancer (CRC) screening has been a focus of public health
for decades, hinged upon the fact that with regular screening, CRC can be prevented
through the removal of precancerous polyps or treated before spreading (Baron et al.,
2008; Holt et al., 2013; Makoul et al., 2009; Sarfaty & Wender, 2007). If detected with
Stage | CRC, individuals have a 5-year survival rate of 92%; comparably, Stage 1l
survival rates are between 65% and 87%, depending on the size and location of tumors,
and stage 111 survival rates are between 53% and 90%. If detected at Stage 1V, CRC has
likely metastasized to other parts of the body, and the 5-year survival rate drops to only
12% (ACS, 2017a). The importance of screening and early detection to reduce CRC

morbidity and mortality therefore cannot be overstated.

CRC Risk The number of people receiving CRC screenings has increased, leading to a
3% overall decrease in CRC incidence in the United States between 2001 and 2010
(Edwards, 2010). However, recent findings from a large retrospective cohort study found
rates of colon and rectal cancer increasing in adults ages 20-29 (rates of colon cancer
increased by 2.4%, and rates of rectal cancer increased by 3.2% in this age group) and
30-39 (1% for colon and 3.2% for rectal cancer) from the mid-1980s through 2013.
Further findings included increases in rates of colon cancer (1.3%) and rectal cancer

(2.3%) for adults age 40-49, and increased rates of colon cancer (0.5%) and rectal cancer
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(2.3%) in adults ages 50-54 over the same period. This is in opposition to trends in older
cohorts, where adults age 55 and older experienced a marked decline in rates of CRC in
the last three decades (Rebecca L. Siegel et al., 2017). A projection of cancer-incidence
rates predicted continued increases in CRC incidence rates among adults under the age of

55 through 2040 (Araghi et al., 2018).

CRC Screening Methods Options for screening for CRC include fecal occult blood test
(FOBT), sigmoidoscopy, colonoscopy, virtual colonoscopy, and DNA stool test; these
common tests vary by length of time to administer, section of the colon examined, and
amount of preparation required (ACS, 2017a). Knowledge of available methods for CRC
screening has been shown to be suboptimal, with providers mostly recommending
colonoscopy for CRC screening, even though patients have expressed discomfort at the

idea of this procedure and a preference for less invasive methods (Schwartz et al., 2013).

CRC Screening Guidelines For the average individual, current guidelines issued by the
National Cancer Institute endorse regular screening for CRC beginning at age 50 and
continuing until age 75, at intervals determined by family history, comorbidities and
previous findings. For individuals with a family history of CRC or irritable bowel
syndrome, it is recommended that screening begin earlier, as determined by a
gastroenterologist. Based on the more recent findings, however, the American Cancer
Society made a qualified recommendation to begin colorectal cancer screening at age 45,
for those individuals at average risk, and continue through age 75 (A. Wolf et al., 2018).
The recommendations of the United States Preventive Services Task Force (USPSTF)
and American Medical Society (AMS) remain to begin CRC screening at age 50. It is

unclear how individuals under the current age of screening understand screening
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guidelines.

Current Study For this study, we sought to examine the perceived risk, severity, and
importance of screening for colorectal cancer among individuals below the current age of
screening, as well as their knowledge of CRC screening methods. Using Mechanical Turk
(MTurk) we recruited a national sample of older Millennials (25-35 years of age) and
younger Generation X-ers (36-45 years of age), as rates of colorectal cancer are
increasing in both groups and yet both groups are under the age at which current
guidelines recommend regular CRC screenings. The two age ranges allow for a
comparison between those who are approaching the age of currently recommended
regular CRC screening (36-45 years of age) and those who are farther removed from this
responsibility (25-35 years of age). The data for this study was collected in April and
early May of 2018, shortly before the America Cancer Society made the recommendation
to change the age of screening initiation to 45 years of age, but after the findings of

increased rates in younger individuals had received significant media coverage.
3.2 Methods
Study Sample

Amazon Mechanical Turk was used to recruit a national convenience sample of
individuals belonging to the two age groups described above. Based on methods
employed in previous research by team members (Nguyen et al., 2016), we recruited
workers with approval ratings equal to or greater than 98% (meaning previously
completed tasks were met with approval) and with more than 5000 Human Intelligence
Tasks (HITs) completed, as this ensures high quality work across a high number of

completed tasks. All elements of informed consent, including study team contact
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information, description of the task, estimated time of completion, and compensation
were included in the recruitment statement. Inclusion criteria were acceptance of the task,
which implied consent, residing in the United States, and being between the ages of 25
and 45 at the time of the survey. Survey completion took approximately 10 — 15 minutes.
Workers received $3.00 for participating, which equated to between $12.00 and $18.00
per hour and was above the average compensation for MTurk Workers ($6.00 per hour)
and above the current national minimum wage of $7.25 per hour. The University of

Maryland, College Park Institutional Review Board reviewed and approved this study.
Measures

Generational Cohort was based on definitions from the Pew Research Center which
categorizes Millennials as individuals who, in 2017, were between the ages of 21 and 36,
and Generation X as those aged 37-52 in 2017 (Pew Research Center, 2018). The age
range for each cohort was slightly adjusted because of MTurk restrictions in specifying
the age of participants. We ran three surveys in MTurk, setting the inclusion criteria as
those born between 1987-1991, 1982-1986, and 1972-1981, respectively (categories set
by Amazon). In order to mirror the ten-year age ranges of previous research (Rebecca L.
Siegel et al., 2017) we then grouped individuals by generational cohort, with those aged
below 36 categorized as Millennial (0) and those aged 37 and above as Generation X (1).
Despite specifying the year of birth, there were seven participants below the age of
inclusion: 23 (N=2), 24 (N=2), and 25 (N=3). These individuals were included with the

millennial cohort.

Perceived risk and severity of CRC, and perceived importance of CRC screening, were

based on the following questions, with the answer option consisting of a sliding scale
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from 1 (not at all likely) to 100 (very likely):

e How likely do you think it is that you will develop colon or rectal cancer in your
lifetime?

e If diagnosed with advanced stage colon or rectal cancer, how likely do you think it
is that you would die from it?

e How important is it that you are screened for colon or rectal cancer in your
lifetime?

The same questions were asked regarding cancer in general (How likely do you think it is

that you will develop any type of cancer in your lifetime, etc.).

Knowledge of colorectal cancer screening methods was assessed by presenting seven
cancer screening tests (Mammaography, Colonoscopy, Pap Smear, Stool Blood Test (also
known as FOBT), Prostate-Specific Antigen (PSA), Stool DNA test, and Sigmoidoscopy)
and asking participants: “Which of these screening tests detect colon or rectal cancer?
Check all that apply.” Knowledge of CRC screening guidelines was assessed through the
following question: “At what age should someone of average risk for colon or rectal
cancer begin regular screening?” The answer was open-ended but required a numeric
entry and was coded both categorically (with 10-year age intervals) and dichotomously
(correct/incorrect, with correct = 50). Perceived health literacy (HL) was collected using
the four-item measure by Chew (Chew, Bradley, & Boyko, 2004) and coded via
previously used categories, with a score between 4 and 15 indicating low health literacy,
16-19 indicating medium (or adequate) health literacy, and a score of 20 indicating high

health literacy (King-Marshall et al., 2015).

Previous CRC screening (“Have you ever received a screen for colon or rectal cancer?”
(yes/no) and provider relationship (“Do you have a provider you see at least once a year”

(yes/no) were also included in the analysis.
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Previous experience with Cancer was a binary variable and required at least one positive
response to the following questions: “Have you even been diagnosed with cancer?”’;
“Have you ever been diagnosed with a precancerous condition?”’; “Has anyone in your
family ever been diagnosed with cancer?”; “Has cancer impacted your life in any other

way?”
Statistical analysis

All statistical analyses were conducted using SPSS 25. Initial bivariate analysis, using
Chi-Square Test or Mann-Whitney U Test (to account for uneven distributions) examined
the difference between generational groups by the main variables (gender, race, income,
health literacy, previous CRC screening, previous experience with cancer, perceived risk
and severity of cancer in general and CRC specifically, and perceived importance of
screening, as well as knowledge of CRC screening methods and recommended age of
screening initiation). Multivariable linear and logistic regressions examined the predictive
power of generational cohort and health literacy on perceived cancer and CRC risk and
severity, and knowledge of recommended age of screening initiation. A Poisson
regression model examined predictors for the number of correct CRC screens identified

by participants.
3.3. Findings
Demographics (Table 3.1)

624 individuals participated in the survey; of these, 44.7% individuals were classified as
belonging to Generation X (or Gen-Xers), and 55.3% as Millennials. The sample was

split between females (55.6%) and males (44.2%), with one person identifying as other
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(genderqueer). 83.5% of participants identified as white or Caucasian, 6.7% as black or
African American, and 6.7% as Asian American; 5.6% identified as Hispanic. Most were
employed full-time (59.2%) and were not current students (94.4%). 48.4% were married

or legally partnered, and 87.1% had some college education or more.

Table 3.1: Participant Demographics (N=624) Participants (N (%))

Generational Cohort

Generation X 279 (44.7)
Millennial 345 (55.3)
Identified Gender
Female 347 (55.6)
Male 276 (44.2)
Other (Genderqueer) 1(.2)
Race
Asian/Asian American 42 (6.7)
African American/Black 44 (7.1)
Caucasian/White 521 (83.5)
Other 17 (2.7)
Hispanic — Yes 35 (5.6)
Married or legally partnered- Yes 302 (48.4)
Education
Elementary School 3(.5)
HS or GED 78 (12.5)
Some college or college grad 434 (69.6)
Grad school 109 (17.5)
Income
<20,000 53 (8.5)
20-49,000 229 (36.7)
50-79,000 192 (30.8)
>80,000 150 (24.0)
Employment
Full-time 466 (59.2)
Part-time 102 (13)
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Looking for work
Homemaker
Current student — no
Health Literacy
Low
Medium
High
Have you previously been screened for CRC?
Yes
Have you ever been diagnosed with cancer?
Yes

At what age should the average person begin
screening for CRC?

>19
20-29
30-39
40-49
50-59
60+

At what age should the average person begin
screening for CRC?

Correct (50 Yo0)
Which of these tests is a screening method for CRC?
identified NO correct screen
identified one correct screen
identified two correct screens
identified three correct screens
identified all four correct screens

CRC Knowledge

28 (3.6)
58 (7.4)
589 (94.4)

124 (19.9)
394 (63.1)
106 (17)

39 (6.3)

15 (2.4)

0
5(4)
65 (10.4)
292 (46.8)
247 (39.6)
15 (2.4)

225 (36.1)

6 (1)
205 (32.9)
188 (30.1)
176 (28.2)

49 (7.9)

About one third of participants (36.1%) identified the correct currently recommended age

of screening initiation (50 years). Other age ranges that were frequently cited as the

recommended age of initiation of CRC screenings were 30-39 (10.4%), 40-49 (46.8%),
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40 (28%), and 60+ (2.4%). Most individuals were aware (or could deduce) that a
colonoscopy is a common method for colorectal cancer screening (96.3%). However,
fewer were aware of FOBT testing (59.1%), Stool DNA tests (38%) and Sigmoidoscopy
(15.7%) as CRC screening methods. 22.3% of participants believed PSA to be a screen
for CRC. 99.8% and 98.7% of participants were aware that mammography and pap
smears, respectively, were not tests for CRC. Only 7.9% of participants correctly
identified all four CRC screens presented, and 21.5% identified at least one incorrect test

for CRC (Mammography, PSA or Pap).
Generational Differences (Tables 3.2 and 3.3)

No significant differences between generational cohorts existed in terms of education,
Health Literacy, previous CRC screening, and having a medical provider they see at least
once a year. Cohorts did not vary in their perceptions of severity of a CRC diagnosis.
Furthermore, no significant differences existed in the perceived importance of CRC
screening and the perceived importance of cancer screening in general. Cohorts rated the
importance of cancer screening in general at around 72.1/100, and the importance of
CRC screening in their lifetime at 71.6/100. Both groups identified on average one
correct CRC test out of the four presented, with no significant differences between

groups.

Cohorts did differ significantly in terms of gender, race, and previous experience with
cancer, with Generation X more likely to be female, identify as white or Caucasian, and
have previous experience with cancer. Furthermore, Gen X-ers reported higher rates of
perceived risk of CRC (25/100, compared with Millennials at 18/100) and cancer in

general (50/100; Millennials =4 3/100), and severity of cancer in general (55/100,
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Millennials = 53/100). Significant group differences also existed in the knowledge of age
of CRC screening initiation, with 47% of Generation X correctly stating age 50 as the age

to begin screening, compared with 27.2% of Millennials.

Table 3.2: Group comparisons of continuous variables (Mann-Whitney U Test)

Median

Variable Range Millennial Gen X Mann- Z-score p
(N=345)  (N=279) Whitney
U

How likely 1-100 43 50 55670 3.4 <.00
are you to

develop any

type of cancer

in your

lifetime?

If diagnosed 1-100 53 55 53089 2.2 0.03
with any type

of cancer,

how likely are

you to die

from it?

How 1-100 75 75 48476 0.2 0.88
important is it

to get

screened for

any type of

cancer in your

lifetime?

How likely 1-100 18 25 53458 2.3 0.02
are you to

develop colon

or rectal

cancer in your

lifetime?

If diagnosed 1-100 53 55 49,259 0.5 0.61
with colon or

rectal cancer,

how likely are
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you to die
from it?

How 1-100 78
important is it

to get

screened for

colon or rectal

cancer in your

lifetime?

Education 1-17 16

79

16

46824

48,004

-0.6

-0.1

.88

0.95

Table 3.3: Group comparisons of categorical variables (Chi-Square Test)

Variable
Identified Gender (Female)
Previous CRC Screen (yes)

Previous experience with cancer
(ves)

Relationship with a Provider
(yes)

Race

African American or Black
Caucasian or White
Asian or Asian American
Other
Health Literacy
Low
Medium
High
Which tests identify CRC?
0 correct
1 correct
2 correct
3 correct

Millennial
N(%)

172 (49.9)
18 (5.2)
3(.9)

235 68.1)

29 (8.4)
273 (79.1)
32 (9.3)
11 (3.2)

73 (21.2)
219 (63.5)
53 (15.4)

3(.9)
110 (31.9)
109 (31.6)

100 (29)

45

Gen X
N(%)
175 (62.7)
21 (7.5)
12 (4.3)

202 (72.4)

15 (5.4)
248 (88.9)
10 (3.6)
6(2.2)

51 (18.3)
175 (62.7)
53 (19.0)

3(1.1)
95 (34.1)
79 (28.3)
76 (27.2)

X
10.3
1.4
7.7

1.4

11.8

1.9

2.4

<.00
0.25
<.00

0.25

<.00

0.4

0.7



4 correct 23 (6.7) 26 (9.3)

At what age should the average
person begin screenings for
CRC?

Correct (50) 94 (27.2) 131 (47.0) 26 <.00

At what age should the average
person begin screenings for

CRC?

> 19 0 (0) 0 (0) 46.5 <.00
20-29 5(1.4) 0 (0)

30-39 54 (15.7) 11 (3.9)

40-49 176 (51.0) 116 (41.6)

50-59 105 (30.4) 142 (50.9)

60+ 5 (1.4) 10 (1.6)

Multivariable analysis (Table 3.4)

Stepwise Linear regression models produced significant predictors of perceived risk,
severity, and importance of screening, as well as knowledge of CRC screening guidelines
and methods. Independent variables for all models were Generational Cohort, Health
Literacy, Gender, Race, Income, Relationship with a Provider, and Previous CRC Screen.
Model 1 (“How likely are you to develop any type of cancer in your lifetime”) was
significantly associated with Generational Cohort, Race, and Gender, with Gen-Xers,
those identifying as white or Caucasian, and females more likely to give higher ratings of
perceived risk of cancer in general. Generational Cohort (Gen-X) and Gender (Female)
were also associated with the question “If diagnosed with any advance stage cancer, how
likely are you to die from it?”” (Model 2). Health Literacy (High), Race (Asian) and
Relationship with Provider (Yes) significantly added to Model 3 (“How important is it to
be screened for any type of cancer in my lifetime?”) and Model 4 (“How likely are you

to develop colon or rectal cancer in your lifetime?”) was associated with Previous CRC
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screen and Race, with those who have previously undergone CRC screening and those
identifying as non-black scoring their risk of colon or rectal cancer more highly. No
significant associations existed for Model 5: “If diagnosed with advanced stage colon
cancer, how likely are you to die from it?”. Model 6 (“How important is it to be screened
for CRC in my lifetime)” was significant, with Health Literacy (High), Previous CRC
Screen (Yes), Relationship with a Provider (Yes), Gender (Female) and Income adding to
the model. A logistic regression model (Model 7) assessed answers to the question of
when one should initiate regular CRC screening. Two of the six predictor variables were
statistically significant: Females (compared to males) and those belonging to Generation
X (compared with Millennials) were less likely to answer correctly (estimated ORs = .61
and .47, respectively; not displayed in table). Finally, a Poisson regression model was
used to examine factors associated with the number of correct responses to the question
“Which of these tests identify a screening test for CRC?”. This model (Model 8) did not
identify any significant association. The corresponding statistics for all significant models

(except model 7) can be found in Table 4.

Table 3.4: Stepwise Linear Regression

Models
95.0%
Confidence
Interval
Dependent Variable Significant Lower  Upper
predictors B p Bound Bound
General Model 1: Gender 10.41  <0.00 6.39 14.43
Cancer How likely (Female)
Questions  areyouto  pace (White)  11.53 <0.00 615  16.91
develop any
type of Generational 5.23 0.01 1.12 9.27
cancer in cohort (Gen
your X)
lifetime?
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Model 2: If
diagnosed
with any
advance
stage cancer
type of
cancer, how
likely are
you to die
from it?

Model 3:
How
important is
it to be
screened for
any type of
cancer in
my
lifetime?

Model 4:
How likely
are you to
develop
colon or
rectal cancer
in your
lifetime?
Model 6:
How
important is
it to be
screened for
CRC in my
lifetime?

CRC
Specific
Questions

Gender
(Female)

Generational
Cohort (Gen
X)

HL (High)
Race (Asian)

Relationship
with provider

(ves)

Previous CRC
screen (yes)

Race (Black)

Previous CRC
screen (yes)

HL (High)

Relationship
with provider

(yes)
Gender
(Female)

Income

5.01

4.25

7.71
9.04
4.67

11.69

-1.77

13.35

8.24

6.13

-5.81

.82

0.10

0.03

<.00
0.03
0.03

<.00

0.03

<.00

<.00

<.00

<.00

0.02

1.19

0.43

2.44
1.16
0.35

4.53

-14.55

5.03

2.86

1.60

-9.86

0.11

8.84

8.07

12.99
16.91
8.99

18.85

-1.00

21.67

13.61

10.67

-1.77

1.54

* All models included generational cohort, race (black, white and Asian), gender,
HL (high, medium, low), previous CRC screen, relationship with provider, and

income

3.4. Discussion
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Generational research has previously been conducted to examine differences and
preferences among medical students (Borges, Manuel, Elam, & Jones, 2006, 2010), the
health care workforce (Piper, 2012), and patients (DeMaria & Hoffman, 2016; Johanson,
2017), and implications for academic instruction, mentoring, workplace culture, and the
general treatment of patients have been discussed. Generational cohort provided a
valuable lens through which to examine cancer perceptions and knowledge. Both groups
overestimated the risk of CRC, as the lifetime risk for CRC is between 4% and 5% (ACS,
2017b; Campos, 2017), while these cohorts rated the likelihood at 18/100 (Millennial)
and 25/100 (Gen X), with Gen-Xers reporting significantly higher CRC risk compared
with Millennials. Gen-Xers furthermore reported significantly higher risks of cancer in
general (50/100) and greater likelihood of dying of cancer (55/100), compared with
Millennials, who have a more realistic view when rating their risk of developing cancer
(43/100). However, both groups again severely overestimate the risk and severity, as the
actual lifetime risk of developing cancer is around 39.66% for men and 37.65% for
women, while the risk of dying from cancer is 22.03% for men and 18.76% for women
(ACS, 2017b). (Note that comparing these rates of severity is not completely accurate as
our severity question asked about the risk of dying if diagnosed with advanced stage

cancer, while the ACS statistics report the risk of dying from cancer in one’s lifetime).

The importance of cancer screenings in general and CRC screening specifically
was rated by both groups between 75/100 — 78/100, indicating that most individuals are
aware of the benefits of screening. However, if these rates in the future translate to
screening uptake at the age of recommended screening initiation, we will remain at the

same suboptimal screening rates for colorectal cancer, as currently only on estimated 60-
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76% of age-eligible individuals undergo guideline-concordant CRC screening (CDC,

2019).

Generation X was more likely to be aware of current CRC screening guidelines
while Millennials believed CRC screening to begin at a younger age (between 40 and
49). If screening guidelines are changed based on rises in CRC incidence in younger
populations, these guidelines will have to be carefully disseminated to this population
using targeted interventions. Both groups furthermore showed a lack of awareness of all
available CRC screening methods, indicating that more discussion is needed around
available screening options, especially as awareness of less invasive methods might lead
to an uptake of screening. In addition to CRC screening methods, providers should be
prepared to discuss actual cancer and CRC risk and severity rates, especially with patients

approaching age 50.

Finally, regression models indicate that targeting subgroups for interventions may
be effective. Women, and Gen-Xers reported higher rates of risk and severity, while high
Health Literacy and having an established relationship with a provider led to a greater
appreciation of the importance of both cancer screening in general and CRC screening
specifically. In addition, the finding that individuals who identify as black or African
American see themselves at lower risk of developing colon or rectal cancer is concerning,

since the inverse is true (Augustus & Ellis, 2018).
Limitations

It is possible, as in any other online survey, that participants misrepresented themselves
in their profile to meet inclusion criteria, though this is considered unlikely. Furthermore,

participants recruited via MTurk are paid by task completed, and therefore may have
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answered survey questions more quickly than general volunteers; however, previous
research that used MTurk workers found samples to be as reliable as other internet
samples (Buhrmester, Kwang, & Gosling, 2011; Chandler & Shapiro, 2016). Finally, all
data were collected via survey at one time point and therefore no conclusions about
causality can be drawn. However, we believe these data provide a good starting point for

further examination of generational differences in cancer knowledge.
3.5 Conclusion

Incidence and mortality rates of CRC are rising in those below the current recommended
age for regular screening, and this trend has been projected to continue for the
foreseeable future. While the ACA has called for a lowering of the age of CRC screening
initiation to 45 years of age, no formal modifications to the guidelines have been made as
of yet. If the recommended age of screening is lowered, careful dissemination is needed
to ensure the uptake of screening by those most in need. Physicians must be carefully in
tune with symptoms of CRC in this population, which will require attentive and careful
communication between patients and physicians so that symptoms are not broadly
dismissed. An awareness of the varying perceptions of risk, severity, and importance of
screening that may influence use of health care services, as well as the extent of

knowledge of screening methods and current guidelines, can guide these conversations.
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Chapter 4: “Nothing too outrageous” v. “I am highly concerned”: Variation in
descriptions of medical information when presented differently.

Abstract

Background Current guidelines by the American Cancer Society recommend that regular
screening for colorectal cancer (CRC) begin at age 50; recent research however shows
rates of CRC rising among adults below the age of 50. Increasing rates in this population
are occurring despite declining overall rates of CRC. The mechanisms behind this remain
unclear, and guidelines for screening have not been updated to reflect new findings.
Current CRC screening reports can be difficult to interpret and consequently lead to non-
adherence to treatment recommendation. This study aimed to examine how individuals
below the age of 50 interpret a CRC screening report, and if slight modifications to this
report can ease the burden of interpretation.

Methods An online survey of individuals between the ages of 24 and 45 was conducted
in April and May of 2018. Participants were recruited using Amazon© Mechanical Turk,
a crowdsourcing internet marketplace which allows for the quick completion of tasks for
compensation. Participants were randomized to receive one of two colonoscopy result
reports, the first being a replicate of the report provided by a large, urban medical center
in Maryland, and the second a modified report containing a “gist” synthesis of findings.
Participants’ open-ended interpretations of these reports were analyzed qualitatively
using NVivo 12, and measures of perceived severity of the report, importance of follow-

up, and trust in a plan of care were assessed.

Findings Results 2 results showed that individuals who received the modified
colonoscopy report correctly rated the report as more serious and rated the importance of

follow-up higher than those who received the standard medical report; however, those
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who received the standard report were more likely to believe that a plan of care was in
place for the fictional patient. Qualitative results showed participants who received the
modified report were more likely to understand that results from a biopsy were pending,

while those who received the traditional report were more confused about the content.

Significance Current screening reports are difficult to understand and add the burden of
translating medical information to the already full plate of the patient. Screening reports
that contain a synthesis of findings could help patients understand information more
easily and plan next steps accordingly. More research is needed to make

recommendations for what this synthesis should contain.
4.1 Introduction

It has long been known that poor literacy skills are predictive of poor health outcomes for
patients (Baker, Parker, Williams, Clark, & Nurss, 1997; Weiss, Hart, McGee, &
D'Estelle, 1992) and that even patients with adequate literacy can have inadequate Health
Literacy (HL) (Graham & Brookey, 2008). Though current estimates for national HL
rates are hard to come by, a 2003 national survey estimated that only 12% of United
States residents have high HL, with 49% having adequate and 39% low HL ("America's
Health Literacy: Why we Need Accessible Health Information. An Issue Brief from the
U.S. Department of Health and Human Services.," 2008). HL is increasingly viewed as a
characteristic reaching beyond the individual level to families and communities, as well
as the organizations that serve them and policies that guide health care implementation
and cost (Batterham, Hawkins, Collins, Buchbinder, & Osborne, 2016). HL interventions
are therefore focusing less on improving the HL of individuals but instead providing

populations with accessible services, health care staff that is trained in patient-centered
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care, and health materials that are understandable and useable. Fuzzy Trace Theory (FTT)
has been used to guide the development of health materials to optimize understanding

(Samuel G. Smith et al., 2015).
Fuzzy Trace Theory (FTT)

FTT was developed as a grand theory in psychology in the late 1980s and early 1990s to
better understand sophisticated forms of human information processing, especially the
relationship between reasoning and memory (Reyna & Brainerd, 1995). One early tenet
was that mature reasoning uses synthesized, “gist” interpretations of materials, which are
formed by individual emotion, education, culture, experience, worldview, and level of
development, rather than memories of exact content (“verbatim” representation) to make
decisions or draw conclusions. That is, material is synthesized to provide an overall
estimate of meaning rather than deconstructed around particular arguments and
statements. This stood in contrast to the belief of the time that memory capacity was
positively associated with cognitive reasoning skills. This idea was based on then-recent
experiments that showed that adults and children recalled what they learned from an
experiment, rather than the actual activity or text that was presented, and the term “Fuzzy
Trace” was coined to describe the representation used for reasoning (Bjorklund &
Buchanan, 1989). FTT applies to written as well as numerical material; findings suggest
that most people, when presented with quantitative information, translate it to a
qualitative form, or gist representation. For example, percentages are often translated to

words like “most” or “less than half” for ease of interpretation and decision-making.

The implications of FTT for medical information processing and decision making

are vast. FTT may explain why communicating precise information about risk may not be
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effective in preventing certain behaviors, and why some health materials are more
effective in communicating a message than others. Implications for informed consent also
exist; according to FTT, if a patient recalls an informed consent conversation verbatim,
i.e. repeats the facts or numbers presented, it does not necessarily imply a deeper

understanding (Reyna, 2008).
FTT and Numeracy

Numeracy has been an under-explored construct in health care, although numbers
feature prominently in medical information. Reyna et. al. (2008) questioned the unspoken
assumption that patients understand and benefit from numerical health information and
went further to question that adequate health literacy implies adequate numeracy. The
authors return to Fuzzy Trace Theory to suggest that like verbatim representations, which
are literal representations of information but contain little meaning and are therefore not
useful in medical decision making, the ability to “know” numbers, that is, be aware of
percentages of chance or risk, does not necessarily equate to the ability to use that
information to make informed decisions. As this research is still in its infancy, it is
suggested that further research on numeracy include examining the relationship between

numeracy and risk perceptions (Reyna et al., 2009).

Researchers have tied inadequate numeracy to an overestimation of risk and posited
that this heightened risk perception leads to avoidance of advantageous health behaviors
such as screening, thus impacting health outcomes (Gurmankin et al., 2004; Lipkus &

Peters, 2009). Lipkus et. al. summarize the implications of these findings as follows:

The main challenge for public health and health care is to educate the individual as
well as create methods of communicating quantitative information that are
understood, accepted and used by the public to encourage adaptive health behaviors
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and decisions. (Lipkus, 2009)
Current Study

The aim for this mixed-method study was to examine how survey participants
described results from a fictional colonoscopy report that presented information in one of
two ways: 1. A “standard” report that contains descriptions of findings and
recommendations; or 2. A modified, or “gist”, report containing the same findings
included in the standard report, but with revised recommendations that summarize
findings and next steps. The purpose was to assess variations in how participants
summarize the findings. We were specifically interested in the role health literacy and

numeracy play in the interpretation of these reports.
4.2 Methods
Pilot Study

During a one-year pilot study, colonoscopy result reports were obtained from one large,
urban medical institution. Participants were recruited immediately prior to their
colonoscopy procedure (both screening and diagnostic cases were recruited), and
demographic and health literacy data collected. Within two months of their procedure,
participants were contacted and, if they agreed, interviewed in their home. These
interviews lasted between one and two hours, during which all were asked to describe the
information presented in the reports, highlight sections that were confusing or helpful,
and provide recommendations for improving the report. Participants narrated their
thought process while during the activity and interviews were audio-recorded. Among
other findings, researchers noted a pattern of participants noting that the medical

information presented to them in the reports was appreciated and may be handed to their
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primary care physician for reference, but a summary statement of findings and
recommendations, written in lay terms, was desirable and would be helpful in
determining next steps for the patients themselves (Mueller NM, 2017). Based on these
findings, and guided by FTT, the research team constructed a “gist” report, which
contained all information from the original medical report but also a revised
recommendations section, which synthezied findings. The revised report was read by five
lay persons, to determine readability. The pilot study was approved by the University of
Maryland, College Park Institutional Review Board, and funded through the University
of Maryland MPower Initiative (Pl: Curbow). Data were collecting August 2015 through

September 2016.
Larger Study

As part of a larger online survey (described in detail in Chapter 3), survey
participants (N=720) were randomized to one of two fictional colonoscopy reports; 1.
The standard version provided to patients after colonoscopy; or 2. The gist report created
by the research team. The reports described the same serious findings: likely stage 1V
colorectal cancer, with two polyps that necessitated removal and one large mass, possibly
malignant, that was biopsied. Both the standard medical report and the gist report are
available in Appendix C: Questionnaire. Participants were then asked to provide an open-
ended description of findings and to indicate their beliefs about the seriousness of
findings, importance of follow-up, and existence of a plan-of-care for the fictional
person. The University of Maryland IRB approved this study. Data were collected in

April and May of 2018.

Measures
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Report Descriptives

Participants were asked to read through the colonoscopy reports and answer the following
questions: 1. How serious is this report?; 2. How important is it that this patient
follow up with a doctor?; and 3. To what extent is there a plan of care in place for
this patient? All answers options ranged from 1 (not at all) to 10 (very much so).
Participants were then asked the following open-ended question: “If this colonoscopy
report belonged to a loved one, and he or she asked you what it meant, what would you
say?” Participants’ responses to this question were assessed both qualitatively and
quantitatively. For quantitative purposes, a binary verbatim variable was created to
capture those responses that contained verbatim representations of results: This was
coded as verbatim (1) or not verbatim (0). To qualify as verbatim, a response had to
contain two or more medical words used in the reports, such as the following responses:
“The results of the colonoscopy are abnormal and there is a reason to believe that you
may have a cancerous mass in your_cecum.”; and “You have hemorrhoids and 2 colon
polyps, which can develop into colon cancer.” Finally, we asked participants to state
whether the recommendations of the report were written in medical language (0) or plain

language (1) to determine the success of our randomization.
Health Literacy and Numeracy

Perceived health literacy (HL) was collected using the four-item measure by Chew
(Chew et al., 2004) and coded via previously used categories, with a score between 4 and
15 indicating low health literacy, 16-19 indicating medium (or adequate) health literacy,
and a score of 20 indicating high health literacy (King-Marshall et al., 2015). Perceived

Numeracy was assessed using the Subjective Numeracy Scale (Fagerlin et al., 2007;
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Zikmund-Fisher, Smith, Ubel, & Fagerlin, 2007), with a summary mean score ranging
from 1-6. Previous CRC screening was determined by asking “Have you ever received a

screen for colon or rectal cancer?”, with a binary scoring (yes/no).
4.3 Analysis
Quantitative analysis

All quantitative analyses were conducted using SPSS v25. Bivariate analyses were
conducted to assess differences between the two groups (Gist report and standard report)
in terms of age, health literacy, numeracy, income, education and sex. Bivariate analysis
was also conducted to compare responses on the three main variables (How serious is this
report; How important is it that the patient follow up with a doctor; and To what extent is
a plan of care in place for the patient) by report type (standard v. gist). Finally, logistic
regression was used to determine the predictive factors of a verbatim response, while

controlling for demographic variables.
Qualitative Analysis

Two members of the research team (NM and JY) read through responses to the question
“If this colonoscopy report belonged to a loved one, and he or she asked you what it
meant, what would you say?” An initial list of codes was created and subsequently
collapsed and refined through discussion. Report type was documented as an attribute but
arbitrary labels were used to blind coders (report x and report y). Reponses were
uploaded to NVivo 12 for coding. Questions continued to be resolved through
discussions and codes continued to be refined during the coding process. Upon

completion, kappa was calculated to assess reliability and was found to be high (>.93).
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Coding was then split by report type. Researchers remained blind to report type because
of the labeling: However, due to the different content of the reports, report type could be
intuited through some responses. As a final step, the research team read through the
coding summary and created memos for each report type. The three most salient codes

for each report type were summarized and are presented in Table 4.
Regression Models

Logistic regression was used to determine the factors that contributed to a verbatim
response. Predictor variables were report type received, health literacy, numeracy, and
previous experience with cancer. We controlled for age, self-identified gender, and

income.
4.4 Results

Participant demographics are displayed in Table 4.1 and discussed in more detail in

Chapter 3.

Table 4.1: Participant Demographics
Participants (N =

720)
Identified Gender (%)
Female 369 (51.2)
Male 350 (48.7)
Other (genderqueer) 1(.1)
Age (mean, SD) 35.9 (5.6)
Race
American Indian/Alaskan Native 9(1.3)
Asian/Asian American 97 (13.5)
African American/Black 47 (6.5)
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Caucasian/White
Other

Hispanic — Yes
Married or legally partnered- Yes
Education

Elementary School

Some HS
HS Graduate or GED

1-3 years of college or Associates Degree
4 years of College or Bachelor's Degree

Graduate School

Income
<20,000
20-49,000
50-79,000
>80,000

Employment
Full-time
Part-time
Looking for work
Homemaker
Other

Current student — no

Health Literacy
Low
Medium
High

Bivariate Results
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546 (75.8)
21 (2.9)

47 (6.5)

353 (49)

5(.7)

3 (.4)

78 (10.8)
218 (30.3)
277 (38.5)
139 (19.3)

100 (13.9)
251 (34.9)

209 (29)
160 (22.2)

462 (64.2)
100 (13.9)
28 (3.9)
58 (8.1)
72 (9.9)

664 (92.2)

185(25.7)

422 (58.6)
113 (15.7)



Group comparisons (t-test and Chi-square) were run ensure that randomization was
successful. Individuals who were randomized to receive the gist report and those who
received the medical report were similar in terms of health literacy, numeracy, education,
gender and age. A significant difference existed in income, with those receiving the
standard report reporting a slightly higher income than those who received the gist report

(t=2.06, Cl=.1,1, p<.01).

Table 4.2 displays the results of bivariate analysis examining differences in perceptions
of the report based on which report version was read. The question “How would you
describe the wording of these impressions” was included as an additional check, to ensure
that randomization occurred correctly. Chi-square results indicate that it did, with just
under 80% of those who received the Gist report describing it as written in a way that
allowed most people to understand it, and just under 90% of those who received the
medical report indicating that it was written in medical language, which can be difficult
to understand for most people (x%=334.3, p<.001). When asked about the report,
participants who read the gist report interpreted it as more serious (Mean=9.2, compared
with Standard Report Mean=8.0, p <.001), and the importance of follow-up higher
Mean=9.7, compared with Standard Report Mean=9.6, p <.001, than those who received
the standard report. Those who received the standard report were more likely to think that
a plan of care existed for the recipient of the report compared with those who read the

gist report (Mean = 7.5 and 7.1, respectively; p<.001).

Table 4.2: Bivariate Analysis of Report Impressions by Report Type
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Gist Report Medical
(375) Report
(345)
N (%) 22 (p)

How would you describe the

wording of these impressions?

It was written in plain language 305 40 (11.6%)  334.9 (,.001)
(language that most people can (80.1%)

understand) (1)

It was written in medical 76 299 (88.2%)
language (language that a doctor  (19.9%)

may use, but that can be difficult
to understand for most people)

)
Mean (sd) t (ClI)
How serious is this report? 9.2 (1.2) 8.0 (1.8) -10.6 (-1.3,-
9)*
How important is it that this 9.7 (.8) 9.6 (1.1) -4.1 (-.3,-.1)*
patient follow up with a doctor?
To what extent is there a plan of 7.1 (2.3) 7.5 (1.9) 2.8 (.1,.8)*

care in place for the patient?
*Significant at p<.001

Qualitative Results

Table 4.3 shows prominent responses by report type to the question: “If this colonoscopy
report belonged to a loved one, and he or she asked you what it meant, what would you
say?” For each report type, the three most salient response categories are displayed.
Responses from those who received the standard report were characterized as follows: 1.
Participants described the need for follow-up or more information 2. Findings were
described using medical terminology; 3. Participants expressed uncertainty or gave vague
responses. Responses to the gist report were characterized by the following: 1. The need

to wait for results of the biopsy and then follow up with a doctor; 2. The need to wait for
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biopsy results (without mentioning further consultation with a provider); and 3.
References to the discussion of diet within the gist report. Both groups displayed
misunderstanding of certain words (“It looks like the abnormalities are probably

malignant, so I wouldn't worry.”; “I would tell them that the report was negative and

there is a serious risk of cancer”).
Verbatim Variable

Participants who received the standard medical report were significantly more likely to
explain results using a verbatim response; 81 (23.3%) of those who received the medical
report explained it using terminology taken directly from the report, compared with 49
(12.9%) of those who received the gist report (y 2 =13.23, p<.001). Two logistic
regression models were used to further explore this variable; the first featured HL and
controlled for age, race, gender, income, and previous experience with cancer. Neither
numeracy nor HL predicted a verbatim response; however, allowing borderline
significance, individuals with previous experience with cancer were less likely to give a
verbatim response than those who reported having no previous experience with cancer
(HL Model: OR=.636, p=.055; Numeracy Model: OR=.630, p=.05). These results are not

displayed in a table.
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Table 4.3: Qualitative Responses to "If this colonoscopy report belonged to a loved one, and he or she asked you what it

meant, what would you say?"
Standard (Medical) Report
Category

Follow-up with Doctor

Use of medical terminology

Uncertain or vague

Gist Report

Response

I can't understand the terminology. There are a number of questions that |1 would ask your
doctor in order to make the situation clear to us.

I'd say go get it looked at

I would try to help them as best as | could, but if there was anything I couldn't answer, I'd tell
them to call their doctor to request clarification.

| would say that they should talk to their doctor

The polyps that were biopsied may be malignant or cancerous. The tissue is being sent for
testing and we need to wait for the final results.

The doctors have found one large mass in the cecum, which they have already taken the
biopsies, we need to wait for the result.

there are some Internal and external hemorrhoids and colorectal surgery to be done and need
to check CEA today

Cecal mass, likely malignant. Biopsied.

It looks like the abnormalities are probably malignant, so | wouldn't worry. You might want
to ask your doctor though how risky things are.

I would say that there were some issues but | don't think it's anything too serious.
I'm glad it wasn't worse.

I would say it looks like it serious but I am not totally sure due to all the medical terms and |
would use the internet to find out more information on the report terms.

When performed by specially trained professionals, colonoscopies are extremely safe
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Category
Wait for results and follow-up

Wait for results

Diet

Response

This report is very serious and they think you have colorectal cancer. You need to follow up
with the surgeon they set you up with and you will be getting blood tests in the mail.

You have a tumor and you need to see a surgeon also they took a biopsy and will let you
know the results. It's very important you follow up.

You have a mass that is possibly cancer. | know that is is scary to hear that but the doctors
have taken a biopsy so we will know for sure whether it is cancerous soon. In the mean time
we need to set up an appointment to see a surgeon and get his opinion. You also had a few
polyps in your colon that were removed today and there were hemoroids as well as infection
so it is important that you eat a healthy diet high in fiber to help with the infection. I will be
here for you as much as I can and if you feel like you want a second opinion I will help you
get that as well.

| would go over it with them in detail, and advise that while it may not look promising, we
should wait for the biopsy to come back to see if there are more concerns regarding the mass.

There is a lot to be concerned about, but let’s wait for the results and then plan our attack
i would say that it's being tested to see if it's serious and be patient

The doctors think it might be cancer. They're going to send the stuff to a lab to get it checked
out, and then get back to you. For now just keep doing what you're doing, and get some
fluids and stuff into you. They'll let you know.

There's a possibility of cancer. Let the doctor perform follow-up tests. You'll know more
after.

They are sending a biopsy to test for cancer, you have hemorrhoids and should eat a more
fibrous diet and drink plenty of fluids to reduce the effects of your hemorrhoids.

It's normal report but you have to follow proper diet

They said they found something that might be cancer, but they have to test and make sure.
They said to eat more fiber.

I will suggest him to consult a colorectal surgeon and advise him to taken fiber and protein
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rich foods.
Start eating more fiber and drinking more water, and we'll deal with whatever else is ahead.
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4.5 Discussion and Conclusion
Discussion

Findings indicate that even minor changes to medical texts can result in significant
differences in interpretation. Individuals receiving the gist report were better able to
register the seriousness of the findings and the importance of follow-up care. However,
those individuals were also less likely to feel that a plan of care was in place for the
hypothetical patient, perhaps due to the understanding that pathology results were still

pending and a plan would be decided on after the exact diagnosis was known.

Both qualitative and quantitative results indicate that those receiving the standard
report used more language directly taken from the report in describing the findings. FTT
would suggest that this is an indication that the standard report was less likely to be
understood by participants, though this was not directly shown in this study. Further
research should be conducted to examine the relationship of verbatim responses to patient

understanding, especially in terms of informed consent.

Qualitative results further indicated that those who read the standard report felt
the need for immediate follow-up with a provider, possibly to have the report explained
to them, while the participants who read the gist report stated they would wait for the
pathology results and then follow-up with a provider. While the standard report caused
more confusion and uncertain responses, both groups misused terms such as malignant,
which seemed to be confused with benign, and positive/negative findings, which were
used in the more colloquial sense (positive-good, negative=bad). Finally, the inclusion of

more specific information on beneficial changes to diet in the Gist report may have been
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misguided, as participants tended to latch on to this piece of information, possibly
because discussions of diet are familiar and relatable, and provide something tangible to
focus on. This information may have overshadowed the more serious findings and the

exact content of the Gist synthesis should be further evaluated.
Limitations

Our sample consisted of individuals below the current recommended age of colorectal
cancer screening. Health Literacy and Numeracy may be more relevant factors in samples
with a wider age distribution. All data were collected via survey at one time point and
therefore no conclusions about causality can be drawn. However, we believe these data

add to our understanding of how patients interpret medical information.
Conclusion

Medical results should be constructed with the patient in mind. Results from this study
can assist in designing practical screening reports. While patients appreciate all medical
information provided, a synthesis is helpful to guide next steps. These statements should
focus on the most relevant aspects of the findings, saving recommendations for lifestyle
changes, if applicable, for discussions with providers. They should be stated in simple,
direct language in which patients can see a clear chain of necessary steps. Appropriate

services should be available to address patient concerns or anxiety,
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Chapter 5: Awareness of Colorectal Cancer Trends Among Individuals Below the
Age of 50

Abstract

Background Current guidelines by the American Cancer Society recommend that regular
screening for colorectal cancer (CRC) begin at age 50; recent research however shows
rates of CRC rising among adults below the age of 50. Increasing rates in this population
are occurring despite declining overall rates of CRC. The mechanisms behind this remain
unclear, and guidelines for screening have not been updated to reflect new findings.
Younger individuals may not be aware of their CRC risk, and providers may be unaware
of the need to screen their younger patients.

Methods An online survey of individuals between the ages of 24 and 45 was conducted
in April and May of 2018. Participants were recruited using Amazon© Mechanical Turk,
a crowdsourcing internet marketplace which allows for the quick completion of tasks for
compensation. We randomized participants (N=720) to receive one of two statements
describing trends in the rates of colon cancer, one true and one false, and examined
participants’ ability to discern true from false information and certainty in the correctness

of their response.

Findings Results showed a lack of foundational knowledge among participants to
differentiate between correct and incorrect statements regarding colon cancer trends.
Interestingly, participants seemed to default to accepting the validity of the statement.
Those who believed the statement they read to be true were more confident in their
response than those who believed the statement to be false; women were overall less
confident in their responses than men.

Significance Individuals below the age of 50 seem unaware of current trends of CRC in
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their cohort. Providers should intervene accordingly and provide accurate information on
trends and available screening options. Providers should furthermore take note of a bias
towards believing credible-sounding information, discuss with patients which medical
information they read online, and remind individuals, especially men, to take a more

critical stance.
5.1 Introduction
Overview

Increases in colorectal cancer (CRC) incidence and mortality among individuals below
the current recommended age of screening initiation have been noted both in the US and
developed countries in general (Campos, 2017; R. L. Siegel et al., 2017). A recent
projection predicted continued increases in CRC incidence rates among adults under the
age of 55 through at least 2040 (Araghi et al., 2018). When CRC is detected individuals
below the age of 50, it is usually found at an advanced stage and mortality rates are
higher (Campos, 2017). It is therefore critical that we begin discussing CRC in younger
populations and the actions we can take to optimally prevent this pathology. To our
knowledge, there has been no examination of what individuals below the age of 50 know

about current CRC trends.

In the United States, individuals have reported high levels of trust in information
received directly from providers; 69.5% of respondents to the Health Information
National Trends Survey (HINTS) trusted health information from a doctor a lot, while
1.4% reported trusting it not at all. Trust in medical information found online was fairly
low, with 13.7% of respondents reporting they would trust online information a lot, and

8.7% stating they would trust it not at all (Hesse & Moser, 2018). Despite their mistrust,
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individuals in the US (and around the world) are using the computer more and more to
search for medical information, with women more likely to search online for health
information than men (Percheski & Hargittai, 2011). One in three adults is said to use the
internet to diagnose or learn about health issues (Fox & Duggan, 2012), and trust in
content increases when it is easy to use and the authority of the author is recognized
(Sbaffi & Rowley, 2017). Furthermore, despite their trust in provider information,
patients tend not to adhere to recommendations; for example, an estimated 50% of
medications are not taken correctly or at all (Brown & Bussell, 2011). This is likely
because trust does not equate to understanding, and despite healthcare professionals’
assumptions that medical instructions and information are easy to understand, patients

often struggle to do so (Cornett, 2009).
Current Study

This study randomized survey participants to receive one of two statement about rates
of colon cancer in the United States, one true and one false. Our goal was to ascertain if
younger adults were aware that CRC rates were rising in the under 50 population, while
declining for older Americans. We hypothesized that if aware, individuals would

recognize the false information as indeed false.
5.2 Methods
Sample

In April and May 2018, an online survey was conducted using Amazon Mechanical Turk
(MTurk). Participant demographics are presented in Table 8, and the details of this

survey have been described previously in Chapter 3. The University of Maryland,
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College Park Institutional Review Board approved this study.
Measures

For this study arm, participants were randomized to one of the two below statements

about colorectal cancer rates in the United States:

1. From the mid-1980s through 2013, colon cancer rates:
e declined in adults age 55 years and older
e increased by 2.4% per year in adults 20 to 29 years
e increased by 1% per year in adults age 30 to 39 years
or
2. From the mid-1980s through 2013, colon cancer rates:
e increased in adults age 55 years and older
e declined by 2.4% per year in adults 20 to 29 years
e declined by 1% per year in adults age 30 to 39 years

Statement 1 is correct (Sigel 2017), while statement 2 is incorrect. Following presentation

of the statement, individuals were asked the following questions:

e What do the data say is happening to colon cancer in the US? This questions
allowed for an open-ended response.

e Do you think this statement about colon cancer is false (0) or true (1)?

e On ascale of 0 (not at all sure) to 10 (completely sure) how sure are you that
your answer to the last question is correct?

(To note, at the conclusion of the survey, participants were automatically directed to an

informational page containing the correct statement about CRC trends.)

In addition to the demographic variables collected in Table 9, perceived health literacy
(HL) was collected using the four-item measure by Chew (Chew et al., 2004) and coded
via previously used categories, with a score between 4 and 15 indicating low health
literacy, 16-19 indicating medium (or adequate) health literacy, and a score of 20
indicating high health literacy (King-Marshall et al., 2015). HL was also used as a
continuous variable in the regression analysis, with a range of 4 (low health literacy) to
20 (high health literacy).
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Analysis

Quantitative data were analyzed using SPSS 25. Sample descriptives are presented in
Table 1 and discussed in more detail elsewhere. The two groups (correct statement and
incorrect statement) were compared by demographic factors to ensure randomization was
successful. Chi-square and Mann-Whiney U Test were used to assess differences in
education, income, gender, race, age, marital status, previous experience with cancer,
previous colorectal cancer screen, health literacy and numeracy. Results are presented in
Table 2. Open-ended responses were analyzed by group to assess participants’
understanding of statements. Results and examples are summarized in the findings
section. Finally, a multivariable linear regression assessed the factors predictive of high

confidence in individuals’ assessments of statement correctness.
5.3 Findings

A description of the study sample can be found in Table 5.1. Bivariate analysis (Table
5.2) revealed no significant differences between participants who received the correct
statement and those who received the incorrect statement, indicating successful
randomization. Qualitative analysis of responses indicated that individuals were able to
understand the statement provided. Representative examples of responses to the false
statement are as follows: “Increasing in older adults, decreasing in younger adults”, and
“It is more likely in older people”. Participants who received the true statement described
it with the following terminology: “Declining in over 55s but increasing in 20-39 year
olds [sic]” and “Chances decrease as you get older.” Few individuals gave ambiguous
responses such as “After 1975 anyone can get cancer”, and “Increasing”, and even less

responded with “I don’t know.”
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Table 5.1: Participant Demographics

Participants (N =
720)

Identified Gender (%)
Female
Male
Other (genderqueer)

Age (mean, SD)

Race

American Indian/Alaskan Native
Asian/Asian American

African American/Black
Caucasian/White
Other

Hispanic — Yes
Married or legally partnered- Yes
Education

Elementary School

Some HS
HS Graduate or GED

1-3 years of college or Associates Degree

4 years of College or Bachelor’s Degree

Graduate School

Income
<20,000
20-49,000
50-79,000
>80,000

Employment
Full-time
Part-time
Looking for work

75

369 (51.2)
350 (48.7)
1(.1)

35.9 (5.6)

9 (1.3)

97 (13.5)
47 (6.5)
546 (75.8)
21 (2.9)

47 (6.5)

353 (49)

5(.7)

3 (4)

78 (10.8)
218 (30.3)

277 (38.5)
139 (19.3)

100 (13.9)
251 (34.9)

209 (29)
160 (22.2)

462 (64.2)
100 (13.9)
28 (3.9)



Homemaker 58 (8.1)
Other 72 (9.9)

Current student — no 664 (92.2)

Health Literacy

Low 185(25.7)
Medium 422 (58.6)
High 113 (15.7)

Table 5.2: Bivariate Comparison of Groups (Chi-square for categorical
and Mann-Whitney U Test for continuous)

Statement Received X2 p
N(%)
TRUE FALSE
Health Low 87(23.8) 98 (27.7) 4.4 0.11
Literacy
Medium 212 (57.9) 210 (59.3)
High 67 (18.3) 46 (13)
Race Black 27 (7.4) 20(5.6) 2.5 0.5
White 280 (76.5) 266 (75.1)
Asian 47 (12.8) 50 (14.1)
Other 12 (3.3) 18 (5.1)
Gender male or 177 (48.4) 174 (49.2) 0.05 0.9
other
female 189 (51.6) 180 (50.8)
Statement Received
N(Median)
TRUE FALSE U z p
Age 366 (35) 354(35) 64,116 -0.1 0.8
Income 366(6) 354(6) 63,038 -0.6 0.5

ANOVA results (Table 5.3) showed that individuals who correctly identified the

statement as true (N=288) and those who incorrectly identified the statement as true
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(N=307) were more confident in their response than those who identified their statement
as false, correctly or incorrectly. A two-way ANOVA (Table 5.4) shows a statistically
significant interaction between Statement Received and Correct Answer ldentified for
Confidence scores (F=29.54, p<.001). Plots for this interaction are available in Appendix
A: Methods, Figure A4. Multiple linear regression examined the predictive power of
Health Literacy, Age, Gender and Income on confidence in the correctness of response.
Only gender was significant, with females reporting lower scores of confidence in their
response than males (B=-.094; Cl=-.752,-.086; p=.014). Results are presented in Table

5.5.

Table 5.3: One-way ANOVA of Statement Received and Response Type.
Dependent Variable = Confidence in Response

Statement Response  N(%) Mean 95% Confidence Interval for
received to (SD) Mean
statement Lower Upper Bound
Bound
Statement 1  Incorrectly 86 4.7 (2.4) 4.23 5.26
(True) identified (11.6)
as false
Correctly 280 6.1(2.2) 5.88 6.39
identified (38.9)
as true
Statement 2 Incorrectly 299 6.2 (2.1) 5.98 6.44
(False) identified (41.5)
as true
Correctly 55 5.4 (2.6) 4.74 6.12
identified (7.6)
as false

Model significant at F=12.6, p<.001

Table 5.4: Two-Way ANOVA of Statement Received and Response Type.
Dependent Variable = Confidence in Response
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Sum of Degree of

Squares Freedom F palue
Correct Statement
Identified (yes/no) 6.74 1 1.4 24
Statement Received
(true/false) 14.96 1 3.12 .08
Correct Statement
Identification*Statement  142.22 1 2954 <.001

Received

Table 5.5: Multiple Linear Regression Assessing Predictors of Confidence
in Response

95.0% Confidence Interval

B Lower Bound Upper Bound p
Health Literacy -0.03 -0.1 .04 37
Age -0.02 0.05 13 27
Gender -0.44 -0.77 -0.10 01
(Female)
Income -0.01 0.07 0.05 71

5.5 Discussion

Qualitative review of participant responses indicate that the medical information
presented was understood. However, there was a lack of knowledge to differentiate
between correct and incorrect statements. Interestingly, participants seemed to default to
accepting the validity of the statement, with 579 out of 720 participants classifying the
statement as true, regardless of which statement they received. Two-way ANOVA
suggests that participants’ confidence in interpretation of the statement depended on their
response: those who received the true statement and correctly identified it as true were

more confident in their assessment than those who received the false statement and
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correctly identified it as false. This indicates that individuals are hesitant to disbelieve
information when unsure, and has important implication for discussion of online medical
information. Providers should be aware of this bias among their patients and discuss

strategies for assessing the validity of medical information
Strengths and Limitations

It is possible, as in any other online survey, that participants misrepresented
themselves in their profile to meet inclusion criteria, though this is considered unlikely.
Furthermore, participants recruited via MTurk are paid by task completed, and therefore
may have answered survey questions more quickly than general volunteers; however,
previous research that used MTurk workers found samples to be as reliable as other
internet samples (Chandler & Shapiro, 2016). Finally, all data were collected via survey
at one time point and therefore no conclusions about causality can be drawn. However,
we believe these data provide a good starting point for further examination of

generational differences in cancer care.
Conclusion

Individuals below the current age of recommended regular CRC screening lack
foundational knowledge about CRC trends. This likely indicates that they are unaware of
their own risk status and may not recognize symptoms of CRC, should they arise.
Providers should take note of this lack of knowledge and intervene. Providers should
furthermore be aware of a bias towards believing credible-sounding online information,
especially among men. Taking the time to address this during medical visits could lead to

a more critical approach among patients when searching for online medical information.

79



Chapter 6: Summary
6.1 Overview of Findings and Implications

This dissertation was prompted by two factors. The first of these was previous research
by the University of Maryland colorectal cancer study team, led by Dr. Barbara Curbow,
which investigated how patients, when presented with colonoscopy reports, interpret and
use this information. For this research, which served as a pilot study for this survey, we
obtain a standard colonoscopy report from a nearby urban medical system and made
alterations, based on Health Literacy literature, so that we were left with three different
reports. The first was the standard report, which contained a text description of findings
and recommendations, as well as small pictures of the colon taken during the procedure.
For the second report, we removed the pictures and left only the text. Finally, for the third
report, we removed the pictures but added metaphorical descriptions of findings. For
example, the text would read as follows: “A Smm polyps (about the size of a blueberry)
was found.” Metaphors have previously been found helpful in describing medical
concepts to patients with low HL (Gallagher, McAuley, & Moseley, 2013; Krieger,
Parrott, & Nussbaum, 2011). These reports were presented to patients who had recently
undergone a colonoscopy at the same medical system and had been recruited to
participate just prior to their procedure. Participants were asked to read through all three
reports and narrate their thought process as they underlined passages they thought were
helpful, confusing, or concerning. Interestingly, the results from this pilot study showed
us that rather than finding them helpful, participants across HL levels were confused by
the metaphors and mostly ignored the pictures. Participants repeatedly stated that they

appreciate the thorough findings provided, even if they were unable to understand some
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or most of it, as they would take it to their provider for discussion. However, in addition
they would appreciate a synthesis statement at the end of the report that would present
important findings and recommended next steps in lay terms. Based on this feedback, and

guided by Fuzzy Trace Theory, | designed the gist report used in this survey.

At the same time, new findings reported that rates of colon and rectal cancer were
increasing in individuals below the current recommended age of screening (R. L. Siegel
etal., 2017). It has been known that when CRC is detected in younger people, it is
usually at a more advanced stage than when it is detected in those above the age of 50,
compounding the importance of this finding (Campos, 2017). | therefore designed a
survey for participants under the age of current recommended screening to assess the
following: 1. What does this population perceive and know about colon and rectal
cancer? and 2. When presented with a CRC screening report, what information does this
population take away from it, and which factors influence this? The goal was to create
provider and systems-level recommendations for addressing shortcomings in CRC
knowledge and producing medical information that is understandable and usable. The

below aims and hypotheses guided the inquiry
6.1.1 Aim1

Aim: Compare differences in perceived risk to CRC and severity of CRC diagnosis
between generational cohorts.

H1: GenXers report higher levels of perceived risk to CRC, compared with
Millennials.

H2: Millennials are more likely to think a CRC diagnosis will result in death,
compared with GenXers.

Our hypotheses were based on the fact that even though rates of colorectal cancer are

increasing in adults below the age of 54 (Rebecca L. Siegel et al., 2017), national
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guidelines still set the average age of CRC screening commencement at 50 (ACS, 2017a).
These guidelines may lead to the perception that CRC is exclusively a disease related to
aging, and younger individuals may not be aware of the risk of CRC (Rabin, 2017). At
the same time, lack of knowledge about a condition may lead to the overestimation of
severity (Reyna et al., 2009). We therefore posited that Millennials are less aware of
factors surrounding CRC and therefore are less aware of their risk to CRC, while at the
same time they overestimate the severity of a diagnosis. These hypotheses were tested
using Question 33 (perceived risk to CRC) and Question 34 (perceived severity of CRC

diagnosis) of the questionnaire.

These hypotheses were not supported by the research findings, as the data show
no group differences in perceptions of CRC risk and severity. Additionally, both groups
overestimated the risk of CRC, indicating an across-the-board lack of knowledge about

the condition and preventive measures.

Gen-Xers also reported significantly higher rates of risk and severity to cancer in
general. This may indicate that while CRC is not a high concern of those below the
current age of screening, a general sense of cancer risk and severity increases as one ages.
This information can be useful to providers in guiding discussion about risk and severity
of specific types of cancer, especially when carefully considered in terms of family

history and lifestyle.
6.1.2 Aim 2

Aim: Assess knowledge of CRC screening methods and guidelines between age
groups.

H3: GenXers score higher on measures of knowledge of CRC screening,
compared with Milllennials
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This hypothesis was partially supported by the data. Significant group differences
existed in the knowledge of age of CRC screening initiation, with 46% of Generation X
correctly stating age 50 as the age to begin screening, compared with 27% of Millennials,
suggesting that as one approaches the age of recommended screening initiation,
knowledge of the guidelines increases. Besides belonging to Generating X, being female

was a predictor of knowledge of current screening guidelines.

Generation X and Millennials identified on average one out of four CRC
screening methods, indicating that a lack of knowledge of available methods spans
generational cohorts. This information supports revised guidelines with a younger age of
screening initiation, as this may increase knowledge of guidelines in younger cohorts.
Providers should also take note that men may need more targeted information about

guidelines.
6.1.3 Aim 3

Aim: Assess participants’ relationship with a provider and the impact the
relationship with a provider has on CRC screening knowledge and perceptions of
risk

H4: GenXers more often report having a provider whom they see regularly than
Millennials.

H5: Participants with an established relationship with a provider display more
CRC knowledge compared with participants without an established relationship.

The above hypotheses were not supported by these data. Surprisingly, high numbers of
both Millennials (67.8%) and Gen-Xers (73.1%) reported having a provider they see at
least once a year. In a multivariable linear regression model, the relationship with a
provider variable predicted higher ratings of the importance of CRC screening, along
with being male and higher income. Provider relationship did not predict perceived risk
or severity of CRC. The variable itself may not have been specific enough nor captured
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the quality of the provider relationship. Future research may begin with a qualitative
exploration of a provider relationship and the CRC discussions that take place to better

understand the role this relationship takes in CRC prevention.
6.1.4 Aim 4

Aim: Assess whether participants who receive a colonoscopy report formatted to
contain Gist information report different perceptions about the report than
participants who receive a standard colonoscopy report.

H6: Participants who receive Report 1 (verbatim) provide lower scores of
perceived seriousness, compared with participants who receive Report 2.

H7: Participants who receive Report 1 (verbatim) rate the importance of follow-
up lower than participants who receive Report 2.

H8: Participants who received Report 2 (gist) are more likely to agree that there is
a plan of care in place for the patient, compared with participants who receive
report 1.

Exploratory: How would patients describe the reports to their loved ones, and
how does this differ by report type?

Fuzzy-Trace Theory (FTT) guided the design of Report 2 (Reyna, 2008, 2012; S.
G. Smith et al., 2015). Information presented in medical jargon has been shown to cause
confusion and anxiety among patients (Herber et al., 2014; Schnitzler et al., 2017). These
hypotheses stated that those who received synthesized findings (the Gist report) would be
better equipped to recognize the seriousness of both the report itself and the importance
of follow-up. Furthermore, we posited that those who received the Gist report would be
more likely to state that they feel a plan of care is in place for the hypothetical patient,
compared with those who read the standard report. These hypotheses were tested using
Question 23 of the report. Data supported H7 and H7; participants who received the Gist
report rated the seriousness of the report and the importance of follow-up more highly
than those who received the standard report. H8 was not supported by the data.

Participants who received the standard text report were more likely to feel that there is a
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plan of care in place for the hypothetical patient. While the exact nature of this cannot be
intuited from these data, we suspect that this is related to the lower perceived seriousness
reported by the same group. That is, because these participants did not perceive the report
as quite so seriousness as the participants who read the Gist report, they were more likely
to state that they were in good hands. Further research should be conducted for the design

and optimization of the report and the resulting effects on patients.

Question 25 (If this report belonged to a loved one, and he or she asked you what
it meant, what would you say?) was used to test the exploratory aim. Results showed that
those who received the Gist report were more likely to take a two-pronged approach to
follow-up, that is, wait for pathology results and then follow-up with their doctor to
discuss next steps, while those who received the standard report stated that their first
move would be to follow-up with their doctor. Those who received the standard report
also displayed more confusion about findings and used more verbatim language to
describe the findings, with 81 (23.3%) of those who received the standard report
explaining results using terminology taken directly from the report, compared with 49
(12.9%) of those who received the gist report. Taken together, these findings suggest that
individuals who received the standard report had more difficulty understanding the
content and wanted to see a provider for clarification. Future research on the design of
medical reports should test whether a better understanding of the seriousness of findings,
and an appreciation for the importance of follow-up, translate to an actual increase in

follow-up and treatment adherence, when compared with standard of care.
6.1.5 Aim5

Aim: Randomize participants to receive either a false or true statement describing
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current trends of CRC and examine rates of belief and disbelief of the statement, as
well as confidence in the accuracy of the assessment.

H9: When asked if a statement about colon cancer trends is true or false,
participants with lower HL are more likely to believe in the correctness of their
assessment, compared to those with higher HL.

The final aim was explored through a two-way ANOVA and multiple linear
regression. ANOVA showed that regardless of which statement was received,
participants defaulted to believing in the validity of the statement, with 288 participants
correctly identifying the statement as true, and 307 participants incorrectly identifying the
statement as true, compared with 56 who correctly identified it as false and 86 who
incorrectly identified it as false. A multivariable linear regression explored H9 and results
did not support the hypothesis, as health literacy did not predict confidence in a response.
Being female was inversely related to confidence in a response. Further research should
examine the implications of confidence in one’s ability to correctly identify true and false

online medical information, paying special attention to gender differences.
6.3 Strengths and Limitations

The general limitations of cross-sectional survey data apply to this study, that is,
all data were collected from participants at one period of time. No inferences about
causality can therefore be made. In addition, the sample likely suffers from non-response
bias, as those individuals who did not participate in the study likely differed from those
who did, resulting in a non-representative sample. From previous research, we know that
individuals with access to the internet are, on average, more highly educated and have
higher incomes than those who are not, though this trend is equalizing with the
proliferation of smart phones (Rech Wachelke, Vizeu Camargo, Lincoln Bezerra Lins, &

Vieira de Lima Nunes, 2011). Furthermore, our sample consisted of individuals below
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the current recommended age of colorectal cancer screening. Health Literacy and
Numeracy may be more relevant factors in samples with a wider age distribution. Finally,
because of the limited information shared by Amazon, it is unclear how some variables,
such as location or age, are reported and if they are updated or not. Participants recruited
via MTurk are paid by task completed, and therefore may have answered survey
questions more quickly than general volunteers; however, previous research that used
MTurk workers found samples to be as reliable as other internet samples. The limitations

of using MTurk are discussed in more detail in Appendix A: Methods.

Despite these limitations, cross-sectional data are useful for establishing
prevalence of beliefs and knowledge, in this case as related to CRC. Cross-sectional data
also ensure that there is no loss to follow-up, as participation is required only once.
Because participants were required to answer questions to proceed, and because open-
ended questions required responses of a certain type (i.e. the response to “How old were
you on your last birthday?”” had to be a numeric entry between 1 and 100), missing data
and data errors were minimized or eliminated. Finally, this is the first study we know of
that examines beliefs and knowledge of CRC specifically in individuals below the current

age of recommended screening and tests the influence of health literacy and numeracy.
6.4 Future Research Directions

The research presented here provides many avenues for further research. Firstly, it
is clear that a lack of knowledge of CRC guidelines and methods is pervasive, and this
lack of knowledge may be translated to overestimates of risk of CRC. Provider
discussions should contain realistic explanations of risk and severity, carefully considered

in light of family history and current symptomatic status. We agree with previous
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research that states the need for more caution when evaluating younger, symptomatic
patients and awareness of the consequences of a late diagnosis (Campos, 2017), and add
that a greater awareness of available methods of CRC detection may lead to an update in
screening rates. There are possibilities for educational interventions to address this, and
future research should examine whether tailored provider discussion of risk, severity, and
available methods of screening lead to an increase in screening utilization among younger
patients. Physicians should be reminded of the importance of taking a family history, as
the existence of younger family members with CRC or a first-degree relative with CRC
are considered risk factors for CRC, and the patient should consider early
screening(Forsberg et al., 2015). We should furthermore explore why, though individuals
seem to conceptually understand the importance of cancer and CRC screening, rates
among those currently at the age for CRC screening remain suboptimal: for example, is
awareness of the importance of screening on the rise, and does this translate to an uptake
of screening in practice? Future research should examine factors that promote critical
thinking in the wider population. Calls for critical thinking among healthcare
professionals proliferate and a universal definition that combines the popular constructs
of biomedical, humanist and social-justice oriented critical thinking is sought (Kahlike,
2018). At the same time, it may be worth considering how these critical thinking skills
can be passed on or encouraged in the patient population, in tandem with health literacy

efforts.
Policy Implications

As CRC rates are expected to continue to rise in this younger population, consideration

and planning is needed to ensure that disadvantaged groups benefit from any changes to
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screening policies. Incidence rates will need to be monitored closely and examined for
racial disparities, as delayed decreases in CRC incidence in US blacks, when compared
with US whites, was noted in overall CRC incidence rates (Araghi et al., 2018). Health
care providers, health plans, insurers, employers, policy makers, and researchers should
focus resources on helping people to address lifestyle issues related to colorectal cancer,
beginning at an age much earlier than previously thought. Public health efforts should be
closely attuned to new medical findings concerning the etiology of CRC in younger
populations, and public health officials should be at the ready to translate these findings
into new or adapted strategies to reduce the burden of CRC. Thorough examinations of
the cost-effectiveness of CRC screening programs in younger populations is critical to
ensure the optimal use of available resources (Subramanian et al., 2016). Economic

measures should be devised to standardize the cost of CRC screenings.
Clinical Implications

Based on this research, we support the idea of lowering the recommended age of
screening initiation provided that screening options and risk of CRC are clearly
presented. Educational intervention for providers may be necessary to ensure that all
available screening methods are known and a shared decision between provider and
patient can be made about which method constitutes the best fit, taking into account
factors such as patient anxiety about invasive procedures, cost or extent of health
insurance coverage, and other variables that may bar completion of the screening

procedure.

In addition, we advocate for more research on the inclusion of a Gist statement in

CRC screening and diagnostic reports. This should explore whether or not a better
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understanding of results translates into better follow-up and more decision-making in the
cancer care process. Furthermore, it should be examined if tailoring the content of the

Gist statement to specific populations, based on patient input, is feasible and effective.
Conclusion

Existing interventions that have increased rates of CRC screening could easily be
applied to a younger population. Successful interventions include creating a reminder
system for providers to discuss CRC screening with patients and handing out FOBT
screening Kits as standard of care, for example when receiving an annual flu-shot (Rat et
al., 2018). A reminder system and list of questions to screen younger patients for CRC
family history and current symptoms could be implemented and FOBT Kits could be
provided during well-visits. Additionally, public health officials should work closely with
the medical community to ensure that superior tests, such as the fecal immunochemical

test (FIT), are introduced efficiently into practice.
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Appendix A: Methods
Sample Description

Participants consisted of a convenience sample recruited through Amazon’s Mechanical
Turk (MTurk), an online marketing place that allows researchers to quickly access large
numbers of individuals to complete tasks ranging from translation services to survey
completion. These tasks are called Human Intelligence Tasks (HITs), because they
require humans instead of machines to be completed, and individual “workers” or
“Turkers” are compensated per HIT completed. Individuals requesting the work to be
done are called “Requesters.” Once a task has been submitted by a Requester, it becomes
available to workers that meet the inclusion criteria, who can then choose whether or not
to complete the task. If the task is completed, the Requester can review the work and
decide whether it meets the standards set forth in the request: If it does not, payment can
be denied. This has negative consequences for the worker;when Requesters send out
tasks, they can specify that only workers with low payment denial rates can complete it

(Amazon, 2017).

The use of MTurk is becoming popular among social science researchers because
it allows for the recruitment of large sample sizes in a short period of timeand with
minimal expense. Previous studies have found the MTurk population to produce reliable
and valid results that are not significantly different from most other convenience samples,
though the MTurk population was found to be more diverse than standard internet
samples or American college samples (Buhrmester et al., 2011; Goodman, Cryder, &
Cheema, 2013; Nguyen et al., 2016). When 3,006 MTurk participants were compared

with those in another large internet sample, it was found that gender splits were
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approximately the same in both (MTurk sample 55% female, internet sample 57%). Also,
36% of Turkers were non-white, compared with 23% in the internet sample; furthermore,
Turkers were older on average (32.8 years v. 24.3 years) and featured similar numbers of
non-Americans (31%). Previous research outlines the steps to take to ensure high-quality
responders and maintaining data security when collecting data using MTurk (Mason &

Suri, 2012; Nguyen et al., 2016).
Sampling Procedure

Based on previous research, we recruited workers with approval ratings equal to or
greater than 98%, and with more than 500 HITs completed, to ensure high quality results
and a familiarity with MTurk. Initial inclusion criteria were acceptance of the task, which
implies consent, having achieved Master Qualification on MTurk, and being between the
ages of 25 and 46 at the time of the survey. Achieving Master Qualification requires that
Turkers have an approval rating above 98, and have completed at least 500 HITs. These
scores are based on ratings given by previous Requesters, and indicate that Turkers
follow instructions and complete tasks, ensuring a high quality of responses. However,
after launching the survey and enrolling no more than 239 individuals, we removed the
Master Qualification as inclusion criteria. We retained the criteria that approval ratings

were equal to or greater than 98%, and Turkers had more than 500 HITs completed.

We aimed to recruit up to 800 individuals total that fit the above described inclusion
criteria, with 400 participants between the ages of 25-35 (older millennials) and 400
participants between the ages of 36-46 (younger GenXers). We initially ran two pilot
surveys to test the MTurk procedures and accessibility of the questionnaire, with 10

participants each. Subsequently, coding was entered into the larger survey that barred
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those who completed the pilot from participating in the larger study. In April 2018, the
larger survey was launched in three arms, with each arm specifying a year-of-birth range
pre-set by Amazon (Amazon categories: Born 1972 to 1981 (Age 35-45); Born 1982 to
1986 (Age 30-35); Born 1987 to 1991 (Age 25-30)). 239 Turkers accepted the task, after
which enrollment stalled. The Master Qualification requirement was removed, and the
surveys were re-launched, again specifying that those who previously completed the
survey were not eligible to participate again. The subsequent Workers who accepted the
task were not necessarily non-Masters, but this variable was no longer available to us

once the requirement was removed. In total, 784 Workers accepted the task.
Missing Data

Missing data were minimal, as respondents were required to answer a question to proceed
in the survey and required to complete the survey to receive a payment code. 784 Turkers
accepted the HIT, 12 of these answered no questions, and a further 45 dropped off around
the time of the colonoscopy report reading. This could have been because the report
required time to read, the terminology was intimidating, individuals were interrupted, the
report was being viewed on a mobile screen and was difficult to read, or for multiple
other reasons. Because no demographic data had been collected on these individuals at

this point, they are excluded from the final analysis, resulting in an N=727.
Possible Bots

During the summer of 2018, MTurk Requesters noted a drop in data quality and an
increase in clusters of geolocation indicators. This raised flags that individuals were
running programs (or “Bots”) to complete HITs. While Amazon’s policy allows Workers

to run programs to more efficiently help select and preview HITs, it does not allow the
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running of programs to complete them. While there is no way to guard against this, a way
to assess for Bot data is to carefully examine open-ended responses for nonsense answers
such as “nice” or “good” (Dreyfuss, 2018). Using this criterion, we examined open ended
responses and flagged seven participants as possible Bots. Bot answers included the
following: “hfffffffffffffftr”; “Nothing”; test test”, “none” and “nice work.” Six out of
the seven Bots were located outside of the United States. Three Bots identified as female,
all seven reported low health literacy, six identified as Millennials, and four identified as
Asian. These participants were removed from all analysis, further reducing the general

sample size (N=720).
Comparison of Master Qualification vs. no Master Qualification

As stated, above, no data were available as to whether or not the second batch of survey
participants had Master Qualifications or not. However, we wanted to compare
participants in the first survey batch to those in the second. Chi-square tests showed that
there were no significant differences in gender, race, perceived health literacy, numeracy,
income or location (US or non-US) between these groups. In addition, there was no
significant difference in belonging to a generational cohort (Millennial or Gen-X)

between masters and non-masters.
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Figure A2: Boxplots of Numeracy by Masters’ Qualification
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Comparison of US Responders v. Non-US Responders

101 survey participants were identified as not being in the US at the time of their
survey,
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Figure A3: Map of participant location created using the latitude and longitude variables.
Created by Travis Hyams using https://www.darrinward.com/lat-long/ and used with
permission

based on the geolocation variable automatically collected by Qualtrics (see Figure A3).
Of these participants, 3 identified as black (3%), 25 as white (24.8%), 59 as Asian (58.4)
and 14 as other (13.9%). These individuals differed significantly from US respondents,
with non-US respondents being more likely to identify as Asians, Millennials and male,
with low health literacy and low income. Because of these differences, non-US
respondents were omitted for the analysis in Chapter 3, as the questions pertained to US-
specific screening guidelines and methodologies, leaving a total sample size of 624

respondents for this analysis.
Variable Preparation

All variables included in this study were examined for: a) percentage of missing
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data, b) frequency distribution, ¢) normal distribution, and d) outliers. Missing data are
described above. If data were found to be non-normally distributed, a non-parametric test
was instead chosen for bivariate analysis (for example, Mann-Whitney U Test rather than
t-test), and Generalized Linear Models (GLIM) in SPSS was used for linear regression
modeling, as GLIM does not have an assumption of normal distribution (Agresti, 2015).
Data were visually examined for outliers by creating boxplots. Outliers were removed
from analysis by calculating z-scores and removing data with z-scores * 3, as 99.7% of
the data should be within three standard deviations of the mean. However, the need to

remove outliers was overall minimal.

Finally, collinearity was assessed with correlation matrices. Where statistically
significant correlation between two variables existed, decisions on which controls to keep
in each model were made based on the following two criteria: (1) statistical association of
the measure with the dependent variable and (2) importance of the measure to the model

based on theory and previous research.

97



Interaction Effects for Analysis 111

Estimated Marginal Means of Q37 On a scale of O (not at all sure) to 10 (completely sure) how sure are you that
your answer to th...

65 Statement_Received

true
—false

S

55 \

Estimated Marginal Means

5.0

.00 1.00

Correct_Statement_ldentification
Figure A4: Interaction Effects of Statement Received (true or false) and Correct Identification of

Results (O=incorrect, 1=correct). Dependent variable = Confidence in Response (Analysis 11,
Chapter 5).
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Human Subjects Procedure
a. Informed Consent

All study activities were approved by the University of Maryland, College Park
Institutional Review Board (IRB) (See Appendix B). A waiver of written informed
consent and HIPAA was granted. Participants were provided with details of the study and
possible risks and benefits, modeled on the University of Maryland Informed Consent
Form template, in the description of the task. When Workers accepted the task, they were
giving consent for the data to be used. To ensure anonymity of Workers to the best of our
ability, the questionnaire was contained in Qualtrics, instead of within Amazon, and
workers’ information, besides geolocation, was not saved. After accepting the task,
workers received an external link to the Qualtrics survey. Once the task was completed,

Workers received a completion code to enter into MTurk to receive payment.
b. Compensation

Compensation for MTurk tasks, or HITSs, is determined by the Requester. A
frequently cited rule by workers is that work should be compensated at a rate of at least
10 cents per minute (MoneyPantry, 2017). For completing this approximately 15-minute
questionnaire, Turkers were compensated at a rate of $.20 per minute, for a total of $3 per
individual. In addition to this, Amazon charges a 25% fee, which includes a 5% fee for
the use of individuals with Master Qualification, as well as $.50 per participant for the
Premium Qualification of specifying birth year range. Including the pilot study, the

overall cost of this study was $3724.80.

¢. Funding
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Table Al: Questionnaire constructs and corresponding question numbers

Construct Corresponding | Source and Psychometrics
guestions in
survey

Health Literacy Questions 2-5 The BRIEF Health Literacy Screening Tool

(Haun, Noland-Dodd, Graham-Pole, Rienzo, &
Donaldson, 2009)

Concurrent validity for the BRIEF was assessed and
found to be acceptable:

Pearson correlation results were:

e 1 (378) = .40 (P < .01) for the BRIEF and the
REALM

e r(378)=.42 (P <.01) for the BRIEF and
the STOFHLA

e r(378)=.61 (P <.01) for the REALM and
the STOFHLA

Numeracy Questions 6-13 | The Subjective Numeracy Scale
(Fagerlin et al., 2007; Zikmund-Fisher et al., 2007)

The SNS is both reliable and highly correlated with
the Lipkus, Samsa & Rimer (2001) numeracy
measure

It has been validated in both risk communication and
utility elicitation domains

Perceived Question 33 Adapted from the Health Information National
Susceptibility Trends Survey (HINTS)

Perceived Question 34 Adapted from the Health Information National
severity Trends Survey (HINTS)

Perceived Question 35 Created by the study team

Importance of

Screening

Knowledge of Question 14 Adapted from the Health Information National
CRC screening Trends Survey (HINTS)

Previous CRC Question 16 Adapted from the Health Information National
screen Trends Survey (HINTS)
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Provider
Relationship

Question 74 -77

Adapted from the Health Information National
Trends Survey (HINTS)

Ability to
Interpret Report

Question 23

Created by study team based on previous research

Demographics

Questions 74-89

Adapted from CDC measures and previously used
by the research team
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Appendix B: IRB Documentation
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Appendix C: Questionnaire

Note: Headers were not visible to the person completing the questionnaire. Please use the
following link to see the actual formatting of the questionnaire: Mueller_Survey Draft 9.25.17.

Intro

Q1 Hello!

This survey examines people's thoughts about cancer risk and related subjects. Please read each
question carefully and answer truthfully.

We are looking for your honest and immediate responses to the information. We ask that you do
not use any outside resources to help you answer the questions.

Also, you may learn new information as you go through the survey. Please do not go back to
change your answers based on information you learn from the survey.

Thanks!

Health Literacy

Q2 How confident are you filling out medical forms by yourself?
Extremely (1)
Quite a bit (2)
Somewhat (3)
A little bit (4)

Not at all (5)

Q3 How often do you have someone help you read medical materials?
Always (1)

Often (2)
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Occasionally (3)
Sometimes (4)

Never (5)

Q4 How often do you have problems learning about your medical condition because of
difficulty understanding written information?

Always (1)
Often (2)
Occasionally (3)
Sometimes (4)

Never (5)

Q5 How often do you feel you don’t understand what the doctor tells you?
Always (1)
Often (2)
Occasionally (3)
Sometimes (4)

Never (5)

Subjective Numeracy
Q6 How good are you at working with fractions?

1 Not at all good (1)
2(2)
3(3)
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4(4)
5 (5)

6 Extremely good (6)

Q7 How good are you at working with percentages?
1 Not at all good (1)
2(2)
3(3)
4(4)
5(5)

6 Extremely good (6)

Q8 How good are you at calculating a 15% tip?
1 Not at all good (1)
2(2)
3(3)
4(4)
5(5)

6 Extremely good (6)

Q9 How good are you at figuring out how much a shirt will cost if it is 25% off?

1 Not at all good (1)
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2(2)
3(3)
4(4)
5 (5)

6 Extremely good (6)

Q10 When reading the newspaper, how helpful do you find tables and graphs that are parts of a
story?

1 Not at all helpful (1)
2(2)
3(3)
4(4)
5 (5)

6 Extremely helpful (6)

Q11 When people tell you the chance of something happening, do you prefer that they use words
(it rarely happens") or numbers (“there's a 1% chance")?

1 Always prefer words (1)
2(2)
3(3)
4 (4)
5 (5)

6 Always prefer numbers (6)
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Q12 When you hear a weather forecast, do you prefer predictions using percentages (e.g., “there
will be a 20% chance of rain today”) or predictions using only words (e.g., “there is a small
chance of rain today™)?

1 Always prefer percentages (1)
2(2)
3(3)
4(4)
5(5)

6 Always prefer words (6)

Q13 How often do you find numerical information to be useful?
1 Never (1)
2(2)
3(3)
4(4)
5(5)

6 Very often (6)

Colon and rectal cancer

Q14 Which of these screening tests detect colon or rectal cancer? Check all that apply.
Mammography (1)
Colonoscopy (2)

Pap Smear (3)
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Stool blood test (aka FOBT) (4)
Prostate Specific Antigen (PSA) (5)
Stool DNA test (6)

Sigmoidoscopy (7)

Q15 Has a doctor ever recommended you to get a screening test to check for colon or rectal
cancer?

No (1)
Yes (2)

| don't know (3)

Q16 Have you ever had a screening test for colon or rectal cancer?
No (1)

Yes. Which one? (2)

| don't know (3)

Q17 Which statement is  closest to where you are now in your plans to get a screening test for
colon or rectal cancer?

| have already been tested (1)

| am not thinking of getting tested (2)

I think | need to consider getting tested (3)

I think I should get tested but I’'m not quite ready (4)
I think 1 will probably get tested (5)

| am committed to getting tested (6)
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Q18 At what age should someone of average risk for colon or rectal cancer begin regular
screening?

Q19 Rank the causes below from very important (1) to not important (7) in increasing the
likelihood that you will develop colon or rectal cancer. Click on an answer and drag it into the
position you think appropriate.

Behavior (1)

Character (2)

Social Environment (3)
Physical Environment (4)
Genetics (5)

Chance (6)

Society (7)

Colonoscopy Reports

Q20 On the next page, you will be asked to read the results of a fictional colonoscopy. A
colonoscopy is a medical procedure that examines your rectum and colon with a small scope. We
then ask you to answer some questions about the information in the report. We are looking for
your honest and immediate responses to the information. Again, please do not use any outside
resources to help you answer the questions.

GIST Q21

These are the findings from your colonoscopy. They are separated into Findings, Impressions
and Recommendations. The Findings will be useful for your primary care doctor or specialist.
The Impressions summarize what we found today, and the Recommendations outline your next
steps.

Findings

The perianal exam was abnormal. Findings included non-thrombosed external hemorrhoids. A
multilobed non-obstruction large mass was found in the cecum, arising from the area of the
appendiceal orifice. The mass was non-circumferential. The mass measured 5-6¢cm in its largest
dimension. No bleeding was present. Biopsies taken with cold forceps for histology. A semi
pedunculated polyp was found in transverse colon. The polyp was 10mm in size. The polyp was
removed with hot snare. Resection and retrieval were complete. Estimated blood loss: none. A
pedunculated non-bleeding polyp was found in the descending colon. The polyp was 12mm in
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size. The polyp was removed with a hot snare. Resection and retrieval with a roth net were
complete. Multiple small and large-mouthed diverticula were found in the entire colon. Non-
bleeding internal hemorrhoids were found in retroflexion and were small.

Impressions

We found a mass in your colon and think it is cancer. We are running a test to see if it is cancer
and will let you know as soon as we find out.

Your colon has small pouches which are inflamed or infected. This is a condition called
Diverticulitis.

We also found hemorrhoids on both the inside and outside of your anus.

Recommendations

We have referred you to a colorectal surgeon. It is important that you see this surgeon as soon as
possible.

Results about your mass will be sent to you in a few days. Be on the lookout for this in the mail.

You can go back to eating as you did before. However, a diet with lots of fiber and extra liquids
(such as water) may help with your diverticulitis and hemorrhoids. Please talk to your doctor
about this if you have concerns.

VERBATIM REPORT
Q22 These are the findings from your colonoscopy.

Findings

The perianal exam was abnormal. Findings included non-thrombosed external hemorrhoids. A
multilobed non-obstruction large mass was found in the cecum, arising from the area of the
appendiceal orifice. The mass was non-. The mass measured 5-6¢cm in its largest dimension. No
bleeding was present. Biopsies taken with cold forceps for histology. A semi pedunculated polyp
was found in transverse colon. The polyp was 10mm in size. The polyp was removed with hot
snare. Resection and retrieval were complete. Estimated blood loss: none. A pedunculated non-
bleeding polyp was found in the descending colon. The polyp was 12mm in size. The polyp was
removed with a hot snare. Resection and retrieval with a roth net were complete. Multiple small
and large-mouthed diverticula were found in the entire colon. Non-bleeding internal hemorrhoids
were found in retroflexion and were small.
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Impression
Cecal mass, likely malignant. Biopsied.

One 10mm polyp in transverse colon. Resected and retrieved.

One 12mm, non-bleeding polyp in descending colon. Resected and retrieved.
Diverticulitis in entire examined colon.

Internal and external hemorrhoids.

Recommendation

Referral to colorectal surgery.

Check CEA today.

Resume previous diet as tolerated.
Observe until discharge criteria are met.
Discharge home.

Await pathology results.

Q23 Please answer the questions below by moving the slider to the appropriate number.

How serious is this report? (4)

How important is it that this patient follow
up with a doctor? (5)

To what extent is there a plan of care in place
for this patient? (3)

Q24 Please rank the following by how important it would be for you to have, with (1) indicating
most important and (6) indicating least important.

A table or graph showing how my findings compare to normal findings (1)
The percentage of masses like this one that are cancerous (2)

The percentage of times that biopsy results like this are accurate (3)
Whether the doctor thinks this is cancer (4)

Whether the doctor thinks the situation is serious (5)

How much trust the doctor will have in the results of the biopsy (6)

Q25 If this colonoscopy report belonged to your parent, and he or she asked you what it meant,
what would you say?
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Q26 Please tell us why you would explain it that way.

Q27 Think about the recommendations the doctor gave you in the report. How would you
describe the wording of the recommendations?

It was written in medical language (1)

It was written in plain language (2)

Q28 Al and A2 Cancer statement

Q28 Please read the summary below about colon cancer rates and answer the questions on the
next page. You can use the red back button to return to the statement at any time.

From the mid-1980s through 2013, colon cancer rates:

declined in adults age 55 years and older

increased by 2.4% per year in adults 20 to 29 years

increased by 1% per year in adults age 30 to 39 years

Q29 Please read the summary below about colon cancer rates and answer the questions on the
next page. You can use the red back button to return to the statement at any time.

From the mid-1980s through 2013, colon cancer rates:
increased in adults age 55 years and older

declined by 2.4% per year in adults 20 to 29 years
declined by 1% per year in adults age 30 to 39 years.

Cancer Statement Al and A2
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Q30 What do these data say is happening to colon cancer in the US?

Q31 Do you think the statement about colon cancer is true or false?
True (1)

False (2)

Q32 On ascale of 0 (not at all sure) to 10 (completely sure) how sure are you that your answer to
the last question is correct? Please move the slider to indicate your choice.

0(0)
1(1)
2(2)
3(3)
4(4)
5(5)
6 (6)
7(7)
8 (8)
9(9)
10 (10)
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Risk of cancer

Q33 How likely do you think it is that you will develop any of the cancers listed below in
your lifetime? Please be sure to indicate the likelihood for each type of cancer by moving the

slider to the right.
san ).

Lung (2)
Human-Papilloma (HPV) Related (anal,
penile, cervical or head and neck) (3)

Colon or Rectal (4)

Breast (5)

Any Type (6)

Q34 If diagnosed with advanced stage cancer, how likely do you think it is that you would die
from any of the cancers listed below? Please be sure to indicate the likelihood for each type of
cancer by moving the slider to the right.

Skin (1)

Lung (2)

Human-Papilloma (HPV) Related (anal,
penile, cervical or head and neck) (3)

Colon or Rectal (4)

Breast (5)
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Q35 How important is it that you are screened for any of the types of cancer listed below in
your lifetime? Please be sure to indicate the importance for each type of cancer by moving the

slider to the right.
san ).
wro o)
penile, cervical or head and neck) (3)
sy

poyryee o)

Q36 Have you ever been diagnosed with cancer?
No (1)

Yes. What type? (2)

Q37 Have you ever been diagnosed with a pre-cancerous condition?
No (1)

Yes. On what location on body, or what type of cancer? (2)

I don't know (3)
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Q38 Has anyone in your family ever been diagnosed with cancer?
No (1)

Yes. Who, and what type of cancer? (2)

| don't know (3)

Q39 Has anyone close to you died of cancer?
No (1)

Yes. Who, and what type of cancer? (2)

| don't know (3)

Q40 Has cancer impacted your life in any other way?
No (1)

Yes. How so? (2)

Genetic Questions

Q41 Researchers have found that some people have distinct genetic changes, also referred to as
mutations. These mutations may raise a person’s risk for some types of cancer. When someone is
at risk, they are often referred to as having “positive mutation status”, meaning they carry that
mutation.

Q42 Have you ever had a genetic test to check your mutation status that was conducted by a
medical professional?

No (1)
Yes (2)

| don't know (3)
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Q43 What was your test result?

Positive mutation status. Type of cancer(s): (1)

Negative mutation status. Type of cancer(s): (2)

Uninformative/Indeterminate/Inconclusive (3)
| prefer not to answer (4)

| don't know (5)

Q44 Have you ever had a direct to consumer genetic test (for example, 23andMe). In other
words, you sent a sample of DNA to a private company and you received information about
your DNA?

No (1)
Yes (2)

| don't know (3)

Q45 Did your direct to consumer genetic test provide information about your cancer mutation
status?

No (1)

Yes. About what type of cancer(s)? (2)

| prefer not to answer (3)

| don't know (4)

Q46 What was your test result?

Positive mutation status. What type of cancers? (1)
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Negative mutation status. What type of cancers? (2)

Uninformative/Indeterminate/Inconclusive (3)
| prefer not to answer (4)

I don't know (5)

Q47 To what extent do you believe it is ethical to provide cancer risk data to people?

(1) not at all likely (10) very likely (1) '

Evaluation Of Treatment Strategies To Reduce Drug Craving And Harm In People With Opioid
Use Disorder Protocol Development And Implementation Task Order

Social Desirability

Q48 1 am always courteous even to people who are disagreeable.
Definitely true (1)
Mostly true (2)
Don't know (3)
Mostly false (4)

Definitely false (5)

Q49 There have been occasions when | took advantage of someone.
Definitely true (1)
Mostly true (2)
Don't know (3)
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Mostly false (4)

Definitely false (5)

Q50 I sometimes try to get even rather than forgive and forget.
Definitely true (1)
Mostly true (2)
Don't know (3)
Mostly false (4)

Definitely false (5)

Q51 | sometimes feel resentful when | don't get my way.
Definitely true (1)
Mostly true (2)
Don't know (3)
Mostly false (4)

Definitely false (5)

Q52 No matter who I'm talking to, I'm always a good listener.
Definitely true (1)
Mostly true (2)
Don't know (3)
Mostly false (4)

Definitely false (5)
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End of Block
Social Isolation

Q53 I experience a general sense of emptiness.
Yes! (1)
Yes (2)
More or less (3)
No (4)

No! (5)

Q54 | miss having people around.
Yes! (1)
Yes (2)
More or less (3)
No (4)

No! (5)

Q55 | often feel rejected.
Yes! (1)
Yes (2)
More or less (3)
No (4)
No! (5)

Q56 There are plenty of people I can rely on when I have problems.
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Yes! (1)

Yes (2)

More or less (3)
No (4)

No! (5)

Q57 There are many people | can trust completely.
Yes! (1)
Yes (2)
More or less (3)
No (4)

No! (5)

Q58 There are enough people | feel close to.
Yes! (1)
Yes (2)
More or less (3)
No (4)

No! (5)

PC Questions

Q59 On an average weekday, about how many hours do you spend in the physical presence of
other people?
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Q60 On an average weekday, about how many hours do you spend in the virtual
(online) presence of other people?

Q61 On an average weekend day, about how many hours do you spend in the physical presence
of other people?

Q62 On an average weekend day, about how many hours do you spend in the virtual presence
of other people?

General Health

Q63 In general, how would you describe your health?
Excellent (1)
Very good (2)
Good (3)
Fair (4)
Poor (5)

Very poor (6)

Q64 Now thinking about your physical health, which includes physical illness and injury, for
how many days during the past 30 days was your physical health not good?

Q65 Now thinking about your mental health, which includes stress, depression, and problems
with emotions, for how many days during the past 30 days was your mental health not good?
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Q66 During the past 30 days, for about how many days did poor physical or mental health
keep you from doing your usual activities, such as self-care, work, or recreation?

Q67 During the past 30 days, for about how many days did pain make it hard for you to do
your usual activities, such as self-care, work, or recreation?

Q68 Do you have a primary medical provider you see at least once a year?
No (1)

Yes (2)

Q69 How would you describe your relationship with this provider?
Excellent (6)
Very good (5)
Good (4)
Fair (3)
Poor (2)

Very poor (1)

Q70 Please tell us why you would describe your relationship that way.

Q71 Do you have health insurance?
No (1)

Yes (2)

Q72 How would you rate the quality of your health insurance?
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Excellent (6)
Very good (5)
Good (4)

Fair (3)

Poor (2)

Very poor (1)

Q73 Please tell us why you would rate your insurance this way.

Demographics

Q74 With which gender do you identify?
Female (1)
Male (2)

Other (3)

Q75 How old were you on your last birthday?

Q76 Are you of Hispanic or Latino descent?
No (1)

Yes (2)

Q77 With what race do you identify?
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White/Caucasian (1)

Black/African American (2)

American Indian or Alaskan Native (3)
Asian/Asian American (4)

Native Hawaiian/Pacific Islander (5)

Other (6)

Q78 About how many hours a week do you work for MTurk or in similar jobs?

Q79 Other than MTurk and similar jobs, are you employed for pay?

Yes, full-time (1)

Yes, part-time (2)

No, I'm disabled (3)

No, I'm retired (4)

No, I'm looking for work (5)

No, MTurk or similar jobs are my only jobs (6)
I'm a homemaker (7)

Other (8)

Q80 Are you currently attending school?

No (1)
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Yes, college (2)
Yes, graduate or professional school (3)

Yes, other: (4)

Q81 Do you routinely care for another person who has a disability, serious illness or advanced
age?

No (1)

Yes. For hour many hours a week? (2)

Q82 What is your relationship to this person? He/she is...
My grandparent (1)
My parent (2)

My child. How old is this child? (3)

My spouse or partner (4)

Other (5)

Q83 Do you consider yourself the primary caregiver for this person?
No (1)

Yes (2)

Q84 How much stress does routinely caring for this person cause you? Please indicate your
choice by moving the slider to the appropriate number. 1 indicates no stress, 10 indicates high
stress.
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Emotional stress (1)

Physical stress (2)

Financial stress (3)

Q85 What is your marital status?
Married/legal domestic partnership (1)
Living with partner (2)
Divorced (3)
Widowed (4)
Single (5)

Other (6)

Q86 Do you have dependent children under the age of 18 living with you?
No (1)

Yes (2)

Q87 What is the highest grade of school you have completed? Please move the slider to the
appropriate number.

Elementary (0-8)

High School (9-12)

GED (12)

College (13-16)

Graduate School or above (17)

Please indicate the highest year (1) '
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Q88 Please estimate your yearly household income.
less than $10,000 (1)
$10,000-$19,999 (2)
$20,000-$29,999 (3)
$30,000-$39,999 (4)
$40,000-$49,999 (5)
$50,000-$59,999 (6)
$60,000-$69,999 (7)
$70,000-$79,999 (8)
80,000-$89,999 (9)
$90,000-$99,999 (10)

$100,000 or above (11)

Q89 How many people including yourself are supported on this income?
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Appendix D: MTurk Interface

Coding

<div><strong>The University of Maryland requests the below task to be completed. The
task consists of a survey which will take about 15 minutes to complete. The compensation for
this task is $3.00.</strong></div>

<div>&nbsp;</div>

<div>The survey will ask questions about your experience with health and health care, and
will ask you to interpret some medical information. There are no right or wrong answers to any
of the questions.</div>

<div>&nbsp;</div>

<div>This task is being requested by researchers in the School of Public Health at the
University of Maryland, College Park. There are no known risks to participating in this task. Any
answers you provide as part of this task will be kept confidential to the best of our ability and not
shared with Amazon. Any potential loss of confidentiality will be minimized by using Qualtrics,
not Amazon, to collect and store data; by storing the final data on a secure UMD drive, to which
only the research team has access.</div>

<div>&nbsp;</div>

<div>If we write a report or article about this task, your identity will be protected to the
maximum extent possible.&nbsp; Your information may be shared with representatives of the
University of Maryland, College Park or governmental authorities if you or someone else is in
danger or if we are required to do so by law.</div>

<div>&nbsp;</div>

<div>Your participation in this task is completely voluntary. You may choose not to take
part at all.&nbsp; If you decide to participate in this task, you may stop participating at any
time.&nbsp; If you decide not to participate in this study or if you stop participating at any time,
you will not receive payment for the task.</div>
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<div>&nbsp;</div>

<div>If you decide to stop taking part in the study, if you have questions, concerns, or
complaints, or if you need to report an injury related to the task, please contact the
investigator:</div>

<div><strong>Nora Mueller</strong></div>

<div><strong>Department of Behavioral and Community Health</strong></div>

<div><strong>School of Public Health</strong></div>

<div><strong>University of Maryland, College Park 20742</strong></div>

<div><strong><a
href="mailto:nmueller@umd.edu”>nmueller@umd.edu</a></strong></div>

<div><strong><a title="Call via Hangouts">(703) 581-5285</a></strong></div>

<div>&nbsp;</div>

<div>If you have questions about your rights as a participant or wish to report a task-related
injury, please contact:</div>

<div>University of Maryland College Park</div>

<div>Institutional Review Board Office</div>

<div>1204 Marie Mount Hall</div>

<div>College Park, Maryland, 20742</div>

<div>E-mail: <a href="mailto:iro@umd.edu">irb@umd.edu</a>&nbsp;</div>
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<div>Telephone: 301-405-0678</div>

<div>&nbsp;</div>

<div>This task has been reviewed according to the University of Maryland, College Park
IRB procedures for research involving human subjects.</div>

<div>BY accepting this task, you indicate that you are at least 18 years of age; you have
read this form or have had it read to you; your questions have been answered to your satisfaction
and you voluntarily agree to participate.</div>

<div>&nbsp;</div>

<div>&nbsp;</div>

<div class="row" id="workContent">
<div class="col-xs-12 col-md-6 col-md-offset-3"><!I-- Content for Worker -->
<table class="table table-condensed table-bordered">
<colgroup>
<col class="col-xs-4 col-md-4" />
<col class="col-xs-8 col-md-8" />
</colgroup>
<tbody>
<tr>
<td><label>Survey link:</label></td>

<td><a class="dont-break-out"
href="http://[https://umdsurvey.umd.edu/jfe/form/SV_50dnv2RAhzxFbjT]"
target="_blank">https://umdsurvey.umd.edu/jfe/form/SV_50dnv2RAhzxFbjT</a></td>

</tr>
</tbody>
</table>
<!-- End Content for Worker --><!-- Input from Worker -->

<div class="form-group"><label for="surveycode">Provide the survey code here:</label>
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<input class="form-control" id="surveycode" name="surveycode" placeholder="e.g. 123456"
required=""type="text" /> <!-- End input from Worker --></div>

</div>

</div>
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MTurk Interface

The University of Maryland requests the below task to be completed. The task consists of a
survey which will take about 15 minutes to complete. The compensation for this task is
$3.00.

The survey will ask questions about your experience with health and health care and will ask you
to interpret some medical information. There are no right or wrong answers to any of the
questions.

This task is being requested by researchers in the School of Public Health at the University of
Maryland, College Park. There are no known risks to participating in this task. Any answers you
provide as part of this task will be kept confidential to the best of our ability and not shared with
Amazon. Any potential loss of confidentiality will be minimized by using Qualtrics, not
Amazon, to collect and store data and by storing the final data on a secure UMD drive, to which
only the research team has access.

If we write a report or article about this task, your identity will be protected to the maximum
extent possible. Your information may be shared with representatives of the University of
Maryland, College Park or governmental authorities if you or someone else is in danger or if we
are required to do so by law.

Your participation in this task is completely voluntary. You may choose not to take part at all. If
you decide to participate in this task, you may stop participating at any time. If you decide not to
participate in this study or if you stop participating at any time, you will not receive payment for

the task.

If you decide to stop taking part in the study, if you have questions, concerns, or complaints, or if
you need to report an injury related to the task, please contact the investigator:

Nora Mueller

Department of Behavioral and Community Health
School of Public Health

University of Maryland, College Park 20742
nmueller@umd.edu

(703) 581-5285

If you have questions about your rights as a participant or wish to report a task-related injury,
please contact:
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University of Maryland College Park
Institutional Review Board Office
1204 Marie Mount Hall

College Park, Maryland, 20742

E-mail: irb@umd.edu
Telephone: 301-405-0678

This task has been reviewed according to the University of Maryland, College Park IRB
procedures for research involving human subjects.

By accepting this task, you indicate that you are at least 18 years of age; you have read this form
or have had it read to you; your questions have been answered to your satisfaction and you
voluntarily agree to participate.

Survey link: https://umdsurvey.umd.edu/jfe/form/SV_50dnv2RAhzxFbjT

Provide the survey code here:
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