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Abstract

Introduction: Recent evidence suggests that the risk of young-onset colorectal cancer (yCRC) is
significantly increasing. Furthermore, the information needs of this population are not well understood.
Unmet information needs are associated with ineffective disease self-management and negative health
outcomes. Therefore, it is pertinent to understand the changing epidemiology of yCRC and the

information needs of this population.

Objectives: This thesis aims 1) to systematically review the literature on the incidence and prevalence
trends of yCRC; 2) to determine the information-seeking behaviours of individuals with yCRC; and 3) to

determine the information needs of individuals with yCRC.

Methods: To address Objective 1, a systematic review was conducted. Databases were searched for
studies that: used an epidemiologic design, assessed trends in yCRC incidence or prevalence, and
published in English. To address Objective 2, descriptive statistics and proportions of information-
seeking behaviours were reported. Lastly, Objective 3 was addressed by reporting proportions of
information items unmet. Predictors of corresponding unmet information needs were assessed using

multivariable logistic regression models.

Results: 1) The search returned 8,695 articles with 40 studies from 12 countries across five continents.
Thirty-nine studies assessed trends in yCRC incidence and only one study prevalence trends. Noteworthy,
17 studies from North America and Oceania consistently reported increasing incidence trends in yCRC.

Among studies assessing cancer site, nine (of 14) showed an increased risk of rectal cancer in adults less
iii



than 50 years. 2) A sample of 366 yCRC respondents, predominantly consisting of highly-educated white
women, was analyzed. At respondents’ most recent search of yCRC information (N= 323), 143
respondents relied on the Internet. 3) Among 39 information need items, 26 unmet information needs

were found.

Conclusion: This thesis provided evidence that risk of yCRC is increasing predominantly in North

America and Oceania, driven by rising rectal cancers in younger adults over the past two decades. In

addition, this thesis reports that the information needs of the recruited sample were substantially unmet.

v



Lay Summary

Colorectal cancer (CRC) is a disease common in older adults over the age of 50. However, there is
accumulating evidence suggesting that the risk of developing CRC is increasing in adults under 50. I
systematically searched and reviewed existing literature to establish the status of the increasing risk of
young-onset colorectal cancer (yCRC). Overall, 40 studies among 8,695 identified, spanning 12 countries
across five continents, were reviewed. Results extracted suggest that the risk of yCRC is increasing
mostly in North American and Oceanic countries, driven by rising rectal cancers. Additionally, I analyzed
survey results from 366 yCRC respondents to determine their unmet information needs. Results from this
survey study suggest that respondents have 26 unmet information needs among 39 information items
examined. Providing patients and survivors with sufficient and necessary information about their disease

is a step towards helping them cope with their diagnosis and improving their quality of life.
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Chapter 1: Introduction

1.1 Thesis Overview

1.1.1 Research Statement
Colorectal cancer (CRC) is the second most common cancer worldwide (1). CRC is associated with
devastating impacts including increased discomfort and pain (2), reduced potential life years (3), and
worsened HRQoL (4-7). In spite of the prevalence of CRC, it has been reported that CRC patients feel a
lack of available information related to their cancer leading to feelings of frustration (8). Recent
publications suggest an increasing incidence yCRC, or CRC among young adults diagnosed under the age
of 50, which may suggest an epidemiological shift in CRC towards younger individuals (9-13). As such,
it is important to systematically synthesize available evidence to better understand the epidemiology of
yCRC. Assessing the trends in the risk and burden of yCRC can inform preventative and supportive
efforts, respectively. Among this, helping yCRC patients successfully coping with their diagnosis
involves having appropriate the information about their condition at various stages in the disease (i.e.,
diagnosis, treatment, survivorship) (14). This necessary information is critical in effective self-care and
achieving optimal well-being. Unmet patient information needs are associated with difficulties managing
ones’ disease and suboptimal well-being (15, 16).

The objectives of this thesis are to explore the epidemiology of yCRC through a systematic
review and to determine the information needs of yCRC patients and survivors through a descriptive
cross-sectional health survey. This thesis will provide empirical evidence on the epidemiological
incidence and prevalence trends of yCRC and could inform the allocation of health care services and
resources. Further, this thesis will inform information needs of patients at diagnosis, during treatment, and
into survivorship. It will also optimize the delivery of information to address the unmet information needs

of yCRC patients and survivors.



1.2 Colorectal Cancer

CRC is a cancer in which polyps or tumours develop in the inner lining of the colon or rectum (17).
Malignant tumours begin in the mucus-making glands that line the colorectum; 95% of cancers in this
region are classified as adenomacarcinomas (17). Abnormal tissue growths, or polyps, in the colorectum
region can become cancerous tumours and increase the chance of metastasis to other sites by spreading to
lymph or blood vessels (17). Certain diets have been associated with an increased risk of CRC. For
example, alcohol and high meat intakes have been associated with a 20% increased risk of CRC (18).
Other common CRC risk factors include sedentary lifestyle, obesity, and diabetes mellitus, which are
increasing among both younger and older age groups (19).

1.2.1 Impacts of CRC
The impact of CRC on patients includes discomfort, pain, and disability—both from the cancer itself and
from treatment-associated side-effects (20). Treatment-associated side-effects include increased rates of
fecal incontinence, anal bleeding, and mucus production, as well as significantly lower satisfaction with
bowel function (20). Further ramifications of CRC include potential years of life lost (3), financial impact
due to costs of treatment (21), and a social impact on relationships and family (22). Specifically, it has
been estimated that CRC reduces the potential life of an afflicted individual by at least 15 years (3),
reduces employment productivity by 13.6% (21), and leads to significantly higher levels of depression
and anxiety (22). These significant impacts have prompted researchers to seek to improve health
outcomes in CRC across the cancer care continuum (i.e., during diagnosis (23, 24), treatment, and

posttreatment or survivorship (25, 26)).

1.3 Changing Epidemiology of yCRC

Traditionally, CRC has been associated with increasing age, with a marked increase in onset after the age
of 50 (9). This led to routine CRC screening starting at the age of 50 (27, 28). Despite the attention

towards CRC in older adults, 18% of rectal cancers and 11% of colon cancers actually present in adults



younger than the age of 50 (19, 29), for whom screening is not routine (11). With data suggesting an
increasing incidence of yCRC (10-13, 30-34), it is crucial to confirm this rise and describe other
epidemiological trends, clinical characteristics, and outcomes, as well as the risk factors for yCRC (19).

Exploring the emerging data on yCRC is necessary to guide this research. A cohort study
conducted in the United States (US) undertaken by You and colleagues in 2012 aimed to examine the
incidence trends, define the distinct clinicopathologic characteristics of yCRC, and establish key risk
factors for this disease (11). Using the US National Cancer Database (NCDB), a hospital-based registry
capturing approximately 75% of all incident cancer cases (19), 64,068 yCRC cases were identified,
accounting for 11% of all CRC cases analyzed in the study by You et al. (11). Incidence trend analysis
indicated decreasing age-adjusted incidence rates (annual percent change [APC], -2.1%; 95% confidence
interval [CI], -3.0% to -2.0%) after 2001 for adults over the age of 50. Examining age-adjusted incidence
rates of the yCRC cohort revealed a juxtaposed increasing incidence trend. There was a greater increase
in rectal cancer (APC, 3.9%; 95% CI, 3.1% to 4.7%) among younger adults than older adults with CRC
(APC, 2.7%; 95% CI, 2.0% to 3.3%). There was also a prominent predisposition of yCRC to situate in the
distal colon, rectum, or splenic flexure (11). Relating to clinical characteristics, yCRC patients were
diagnosed with notably more advanced-stage cancers. Young adults presenting with more advanced-stage
yCRC or metastatic yCRC has been commonly observed in other epidemiological studies (10, 11, 29, 35,
36).

There is inconsistency among emerging data reporting the incidence trends of yCRC. A Canadian
population-based cohort study published in 2002 examined temporal trends in the incidence of yCRC.
The results suggested an APC of -0.43% (95% ClI, -0.77 to -0.08) for men and a statistically significant
APC 0f-1.39% (95% CI, -1.69 to -1.08) for women between 1969 and 1996 (37). Contrastingly, a US
retrospective cohort study conducted in 2015 aimed to examine age-related disparities in the incidence
trends of CRC (12). Using the Surveillance, Epidemiology, and End Results (SEER) database, a

population-based registry collecting cancer incidence data for approximately 35% of the US population



(38), an APC 0f 2.0% (95% CI, 1.45 to 2.51) was observed for adults between 20 and 34 years of age
diagnosed with yCRC? and about -1.0 (95% CI, -1.17 to -0.76) for adults between 50 and 74 years of age
(12). The underlying cause of this increasing incidence of yCRC is not clear. Confirming the status of the
incidence trend of yCRC is difficult given the inconsistency in reporting in population-based studies.

A systematic review of the literature on global epidemiological trends in yCRC is imperative to
ascertain the current status of this issue. Systematically reviewing the temporal trends in the incidence and
prevalence of yCRC is a step towards expanding awareness of CRC among younger adults and clinicians,

implementing interventions, and allocating health care resources to reduce the burden of yCRC.

1.4 Information Needs

While confirming the epidemiology of yCRC is crucial to implementing early detection and potential
preventative strategies (35), an individual patient’s experience of yCRC can be affected substantially by
an understanding of his/her own disease, treatment, and survival. Information management is an essential
part of a patient’s experience coping with an illness. Information management involves cognitive and
communicative activities, such as seeking, avoiding, appraising, providing, and interpreting information
(39). Information itself is defined as knowledge and details absorbed from the environment. A need for
information emerges when a gap in one’s state of knowledge is recognized (40). An individual that has a
desire to fill this gap will undertake certain behaviours to gain the knowledge they seek (41, 42). Not
fulfilling the desire to address a gap in one’s state of knowledge leads to an unmet need for information.
Collectively, the intentional-seeking of information and the passive behaviours of acquiring knowledge—
as well as the avoidance of information—is defined as information behaviour (40). Information
management becomes complex when individual’s information behaviours vary over the course of their
illness and depend on the availability and quality of information (39).

Many models of information-seeking exist, but there are seven main models that are more fully
developed and include information needs as an integral component (40). From these seven models,

Wilson’s second model is the most complex; it includes explicit theories on why certain information



needs are sought more than others, why some information sources are used more than others, and why
certain individuals may or may not successfully address an information need based on their self-efficacy
(40). Wilson’s second model is able to explain how information needs arise for individuals diagnosed
with an illness and how specific factors influence an individual’s decision making in seeking information,
detangling the intricacy of information management (40). Refer to Figure 1 for a depiction of Wilson’s
Second Model of Information Behaviour. This model proposes why some needs are desired to be fulfilled
more than others, why certain sources of information are prioritized, and why individuals vary in their
information-seeking behaviours (40). Specifically, Wilson’s model suggests that certain “activating
mechanisms™ act as motivators to drive an individual to search for information, determine how they
search for it, and determine the amount of effort they invest into obtaining that information (40). Stressful
situations that require coping can act as an activating mechanism and motivate an individual to seek
information. These activating mechanisms are further influenced by five different types of intervening
variables: demographic background, social role, environmental variables, characteristics of the
information source, and psychological predispositions (40). These intervening variables are what
differentiate individual’s information-seeking behaviours. For example, an individual diagnosed with an
illness might seek information about their diagnosis. The need to cope with this illness would act as an
activating mechanism to seeking information. This would motivate an individual to seek information to
help them better cope with their diagnosis. The information behaviours they undertake are dependent on
intervening variables. This sought information is used to reduce the uncertainty of the individual's
situation and help him/her to cope with the diagnosis (43). When an individual is diagnosed with an
illness, they may seek information from friends, family, and health care professionals (43). Information
regarding the etiology of diagnosis, symptoms, treatments options, and prognosis are common
information needs that arise from patients. This information helps them comprehend their health state and

make decisions regarding medical procedures and their new life situation (43).
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Figure 1. Wilson’s Second Model of Information Behaviour. Adapted from Looking for Information:
A Survey of Research on Information Seeking, Needs, and Behavior (p. 137), by Case, D., 2007, London:

Elsevier LTD. Copyright 2007 by Elsevier LTD.

1.4.1 Information Needs of Cancer Patients
The information needs of cancer patients is a dynamic area of literature contingent on the constantly
evolving ways we receive and process information, especially with the substantial role of the Internet.
Addressing the information needs of cancer patients can improve their HRQoL and is therefore an area
that warrants attention (15). In general, cancer patients seek information regarding their specific cancer
diagnosis, treatment options, associated side-effects, prognosis, and other relevant obstacles (44).

Successfully coping with a cancer diagnosis involves having necessary and sufficient information
and understanding of the diagnosis, treatment, possible outcomes, and coping mechanisms (14). In this
context, information needs can be defined as necessary or useful information for cancer patients to
achieve optimal well-being (16). If information needs remain unmet, patients experience difficulties
coping with their diagnosis. Unmet information needs may correspond with difficulty assessing one’s
efficacy and competence in adjusting to a cancer diagnosis, leading to negative perceptions of one’s life
situation and, as a result, to poorer psychosocial health (14). Specifically, a lack of information regarding

one’s cancer diagnosis has been linked to significantly increased levels of anxiety and stress (45).



Effectively communicating what patients are required to know about their diagnosis—along with
whom and when they receive this information during their cancer journey—is important in improving
their health outcomes (44). A study conducted by Lorig et al. in 1999 aimed to determine the
effectiveness of a community-based patient self-management course, The Chronic Disease Self-
Management Program (CDSMP) (46). In a six-month randomized control trial, including 952 patients
with various chronic conditions (i.e., heart disease, stroke, lung disease, or arthritis), findings suggest the
CDSMP was effective in improving the health status of patients and in reducing the number of
hospitalizations (46). The study by Lorig et al. highlights the importance of educating patients with
sufficient information on disease management and the associated positive health outcomes.

Providing sufficient information to patients is necessary for achieving optimal well-being (15, 16)
and improving health outcomes such as HRQoL (14). For example, a study conducted in Japan in 2015
aimed to determine the unmet information needs of young breast cancer survivors (mean age: 44.8 years,
age range: 21 to 64 years) and the relationship between these needs and quality of life (QoL) (15). QoL
was measured using the Japanese version of the World Health Organization Quality of Life Instrument-
Short Form (15). A 26-item questionnaire on a four-point Likert scale was used to measure the unmet
information needs of the survivors by inquiring about their satisfaction regarding the information they
received from medical professionals (15). The relationship between QoL and unmet information needs
was assessed using the Mann-Whitney U test. Overall, 50 participants, accounting for 31% of the sample,
were unsatisfied with the communication they had with medical professionals, and this significantly
corresponded to their QoL (15). It was also found that the unmet information needs of young breast
cancer survivors included particular age-specific needs, such as fertility and premature menopause issues
(15). This highlighted study suggests an important area in research where determining the unmet
information needs of patients is a step towards improving their QoL during their disease journey and

survivorship (15).



1.4.2 Information Needs of CRC Patients
Despite CRC being the second most common cancer (1), the extent to which the information needs of this
population are met is not well understood (47). This area is also poorly understood for the yCRC subset of
the population. With scarce literature examining the information needs of yCRC, literature on CRC that
was inclusive of yCRC individuals has been referenced. Specifically, a population-based survey
composed of breast cancer (N = 678), prostate cancer (N = 651), and CRC patients (N = 681) reported
that CRC patients consistently seek less information than prostate and breast cancer patients (8). One
possible explanation for this difference in information-seeking between cancer types may be that CRC
treatment is associated with fewer long-term side-effects and less follow-up care (8). An alternative
argument is that CRC receives considerably less public and scholarly attention, especially after screening,
compared to other cancers, such as breast and prostate (8). This inattention may have led to considerably
less information reaching CRC patients during their cancer diagnosis and survivorship and is translated as
less information-seeking behaviour (47).

A scoping review conducted by van Mossel et al. in 2011 included 239 articles and aimed to
determine what information individuals with CRC need across their disease continuum, as well as the
information they are provided from health care professionals (47). The rationale of this scoping review
was to identify literature gaps regarding the information needs of people with CRC (47). Examination of
the literature revealed that information needs included staging of cancer, survivorship, diet/nutrition,
treatment, and bowel management (47). Only 27% of articles included in this review directly acquired
CRC patient input (47). Further, of the articles that did consult CRC patients, none were based on a
comprehensive study that addressed the timing and type of information needs of CRC patients across the
cancer care continuum (i.e., during diagnosis, treatment, and survivorship) (47). Notably, this scoping
review revealed that the existing literature is focused on information-seeking rather than needs and

uncovered a literature gap around the information needs of CRC and yCRC patients.



As supported by Wilson’s second model of information behaviour, studying important patient
characteristics such as age is pivotal in determining whether the information needs of CRC patients will
be met. Specifically, it has been suggested that younger patients require more information from their
health care professionals than is currently supplied (43, 48). Furthermore, research on the information
needs of young adults with cancer suggests that they experience unique impacts regarding physical and
psychosocial factors (49-54). Furthermore, research on the information needs of young adults with cancer
suggests that they experience unique impacts regarding physical and psychosocial factors (49-54). yCRC
is associated with more advanced-stage cancers (10, 11, 29, 35, 36) and similar five-year survival
proportions as later-onset CRC (64.9% young vs. 61.5% old) (19), yet there is a lack of research into the
information needs of individuals diagnosed with yCRC. This research will fill this gap by surveying

yCRC patients about both their information needs and information-seeking behaviours.

1.5 Thesis Objectives and Overview

The overall aim of this thesis is to better understand the epidemiology of yCRC and the information needs
of yCRC patients and survivors. The set objectives of this thesis are:
1. To systematically review and synthesize the literature on the incidence and prevalence trends of
yCRC.
2. To determine the information-seeking behaviours of individuals with yCRC.
3. To determine the information needs of yCRC patients and survivors at different disease stages
and how they vary according to patient and survivor characteristics.
Chapter 2 systematically reviews the existing literature on the trends in the incidence and prevalence of
yCRC and addresses Objective 1. Studying the temporal epidemiological trends of yCRC calls for an
exhaustive identification of published studies, standardized selection processes and appraisal, and a
synthesis of the extracted research evidence, all of which will be provided by a systematic review(55).
After examining the temporal epidemiology of yCRC, further determining the information needs

of yCRC patients and survivors is a step towards improving disease management and optimal well-being.
9



Chapter 3 addresses Objectives 2 and 3 through a descriptive cross-sectional survey. Chapter 3 presents
an analysis of the differences in information needs at different disease stages and how information needs
vary by sex, age, and cancer stage.

Finally, Chapter 4 presents an integrated discussion consisting of the key findings of each
chapter, integration of the research, strengths and limitations of the research, and the implications and
future directions of this thesis work. The ensuing thesis chapters addressing the set objectives are

highlighted.
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Chapter 2: Trends in the Incidence and Prevalence of Colorectal Cancer: A Worldwide Systematic

Review

2.1 Introduction

Colorectal cancer, a heterogeneous disease of the colon and rectum predominantly arising from
adenomatous polyps or adenomas (56), is the second most common cancer and cause of cancer mortality
globally (1). Colorectal cancer is associated increased levels of discomfort, pain, disability (20);
decreased life expectancy (57); and increased negative financial (58) and social impacts (59).

Reported incidence rates of CRC per 100,000 ranged 83 in Australia (36) in 2008, 28 in China in
2010 (60), and up to 41 in 2010 in the US (61). Nonetheless, reported an annual percent change in
incidence (APCi) of -1.65 (p<0.05) in China (60) and -1.6 (p<0.05) in the US (30), suggest declining
incidence of CRC, which has largely been attributed to population screening programs, with many
countries recommend beginning at age 50 (62, 63).

While CRC has long been considered a disease of older adults (9), recent data suggest an
increasing incidence of young-onset CRC (yCRC) (12, 13). In 2018, the American Cancer Society
lowered the recommended age for average-risk adults to initiate screening from 50 to 45 years (64). The
objective of Chapter 2 was to conduct a systematic review of observational studies assessing temporal
trends in the incidence and prevalence of yCRC. Confirming whether the incidence of yCRC is increasing
globally and estimating the magnitude of this increasing risk is warranted to inform treatment needs,

survivorship support, and long-term impacts of yCRC.

2.2 Methods

2.2.1 Search Strategy
An information scientist searched Medline (1946- ), Embase (1974- ), and Cochrane Database of
Systematic Reviews (2005- ) on the Ovid platform, and CINAHL (1982- ) and PsycINFO (1880- ) on

Ebscohost. Two separate but complementary searches were combined: first, concepts of “colorectal
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cancer”, “prevalence”, and “incidence” were used to identify articles on the epidemiology of CRC across
all ages from which data could be extracted for individuals with yCRC; second, concepts of “young age”
and “early” were incorporated to identify articles that specifically examined yCRC. Database dependent
subject headings (e.g., Medical Subject Headings in Medline) and keywords were used (see “Database
search strategy” in Appendix). Database searches were conducted on January 17, 2018, and then updated
on December 3, 2018. Additionally, reference lists of included studies were hand searched. The protocol
is registered with the PROSPERO international prospective register of systematic reviews (ID:
CRD42018082151). The Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) was applied to the reporting.

2.2.2 Study Selection
I used the following inclusion criteria: original study using epidemiologic design; full-length article or
letter; patient population with CRC or yCRC; and published in English. Studies must report measures of
trends in the incidence and prevalence (e.g., APC) of yCRC, with or without incidence rates or prevalence
proportions. While yCRC has been consistently defined in individuals under 50 years (10, 30, 65, 66), this
may not be the cut-off used in studies and thus, I considered any cut-off. Given the interest in peer-
reviewed articles, I did not consider grey literature or reports (e.g., annual reports) from cancer registries
as they may not routinely report on yCRC.

2.2.3 Data Extraction and Quality Assessment
I extracted information on country, data source, sample size, sex distribution, age cut-off for yCRC, and
cancer site (e.g., colon, rectum). The primary outcome was measures of trends in the incidence (e.g.,
APCi) and prevalence (e.g., APCp) of yCRC. Where available from the included studies, I also extracted
reported incidence rates. As some of the studies meeting inclusion criteria additionally reported on
outcomes such as yCRC mortality and/or survival, I considered these as secondary outcomes and
extracted relevant information. Two researchers (KS and MDV) independently screened titles and

abstracts, reviewed manuscripts, and extracted data, resolving any discrepancies by consensus.
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The quality of included studies were assessed with a checklist adapted for this systematic review
based on the Joanna Briggs Institute Prevalence Critical Appraisal Tool, developed to address the lack of
critical appraisal tools for systematic reviews of studies reporting prevalence (67), and the Appraisal tool
for Cross-Sectional Studies, developed to address study design, reporting quality and risk of bias in
epidemiologic studies of disease prevalence (68). I selected relevant criteria from each to create a
checklist involving 20 items, with each item scored as 1 (“demonstrated in the study’) or 0 (“not
demonstrated in study” or “unclear”) (“Quality appraisal checklist” Appendix). Item scores were summed
with higher scores indicating studies of higher quality. The quality scores of each article are reported in

Tables 2 to 6.

2.3 Results

The combined search strategies yielded 8,695 (6,612 with the broad search strategy and 2,083 with the
specific search strategy) titles overall. After applying the inclusion criteria, I identified 40 studies—39
reported trends in yCRC incidence and one reported trend in yCRC prevalence. Figure 1 provides a
PRISMA flow diagram. Table 1 summarizes characteristics and quality assessment scores of included
studies, grouped according to continent/region. I report findings according to trends in yCRC incidence
and prevalence below. The mean score from the quality assessment of articles is 18 with the minimum
score being 9 and the highest score being 20.

2.3.1 Trends in yCRC Incidence
In contrast to prevalence, 39 studies evaluated trends in the incidence of yCRC (Table 2). In terms of year
of publication, three were published before 2000 (69-71), five between 2000 and 2010, and 31 after 2010,
with seven (72-78) of these published in the past year (2018) alone. Altogether, 31 studies defined yCRC
based on a cut-off of diagnosis below the age of 50 years, two studies were based on a cut-off of 40 years
(79, 80), three based on 45 years (37, 71, 81), and three based on 55 years (70, 74, 82). Incidence rates for
yCRC were reported in 17 studies with six reporting overall (36, 61, 73, 75, 78, 80), seven reporting

according to sex (69-71, 76, 83-85), and four reporting both overall and sex-specific incidence rates (30,
13



34,77, 86) (see Appendix). With respect to the primary outcome of trends in yCRC incidence, included
studies varied across reported trend measures—for example, APCi in 22 studies (10, 11, 30, 32-35, 66,
69, 72, 73, 77-81, 84-89), extensions of the APCi (average APCi [AAPCi], estimated APCi [EAPCi]) in
10 studies (37, 61, 70, 76, 82, 90-94), and other measures such as % changes in incidence rates, incidence
rate ratios, and odds ratios (ORs) from regression models in seven studies (31, 36, 71, 74, 75, 83, 95).
Studies also varied in how they reported these incidence trends — 15 provided overall estimates (11, 33,
35, 36, 61, 73-75, 78, 80, 86, 88, 89, 91, 95), 17 according to sex (10, 30, 31, 37, 69-72, 76, 79, 81-85, 90,
94), and seven provided both overall and sex-specific estimates (32, 34, 66, 77, 87, 92, 93). The heat map
in Figure 2 graphically represents findings on trends in yCRC incidence worldwide, also based on the
APCi as it was the most commonly reported trend estimate. In the following, a synthesis of findings on

trends in yCRC incidence according to continents/regions with Table 2 summarizing reported trends.
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Table 1. Characteristics of Included Studies According to Continent/Region

Study Country | Population Cancer Information yCRC N Outcomes Quality
/Data Source age (yCRC cases) Score
range
Site Definition Stage Primary/ Incidence/Prevalence
(yr)
Secondary Trend

North America (n = 26 studies)
Chow, UsS Surveillance, colon ICD-O not reported <55 not reported incidence AAPC x sex x 18
1991 Epidemiology, ethnicity

and End

Results

(SEER)-9
Polednak, |US Connecticut colorectal ICD-O not reported 0to44 | not reported incidence % change in ASR x 18
1994 Tumor Registry sex
Marrett, Canada | National colorectal ICD-9 not reported 20to 44 | w: 2,692 incidence AAPC x sex 18
2002 Cancer m: 2,876

Incidence

Reporting

System,

Canadian

Cancer

Registry
Cress, US SEER-13 colorectal, ICD-0O-3 in situ, invasive, | 0 to 49 w: 6,893 incidence 1. APC x sex 17
2006 rectum localized, m: 7,803 2. APC x sex x site

regional/distant

Siegel, US SEER-13 colorectal ICD-0O-3 local, regional, 20t049 |w:9,733 incidence APC x sex 16
2009 distal m: 10, 913
Meyer, uUsS SEER-9 colon, not reported | not reported <20 to 39 | w: 3,662 incidence 1. APC x site 17
2010 rectum m: 3,999 2. APC x sex x site
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Merrill, uUsS SEER-9 colorectal ICD-0-2 not reported 30to 49 | not reported incidence % change in RAIR x 16
2011 sex x ethnicity
Ellison, Canada | Canadian colon, ICD-0O-3 not reported 20 to 49 | not reported prevalence | APC x age 16
2012 Cancer rectum
Registry
Table 2. Characteristics of Included Studies According to Continent/Region Continued
Giddings, |US California colorectal ICD-0O-3 localized, <50 w: 1,278 incidence APC x sex x ethnicity | 19
2012 Cancer Registry regional, distant m: 1,259
You, 2012 | US National Cancer | colon, ICD-0O-3 stage 111, IV <50 64,068 incidence APC x site 18
Database rectum
Austin, uUsS CDC National | proximal ICD-0O-3 local, regional, <50 not reported incidence 1. APC x ethnicity 18
2014 Program for colon, distal distal 2. APC x sex x
Cancer colon, rectum ethnicity
Registries
Siegel, US SEER-13, CDC | proximal ICD-0O-3 local, regional, <50 w: 6,250 incidence APC x site 17
2014 National colon, distal distal m: 7,270 mortality
Program for colon, rectum
Cancer
Registries
Singh, UsS California proximal 1CD-0O-3 local, regional, 20t0 49 {20,520 incidence BAPC x sex x age 19
2014 Cancer Registry | colon, distal or distant
colon, rectum
Bailey, US SEER-9 colon, not reported | localized, 20t0 49 |30,708 incidence 1. APC x age 18
2015 rectum regional, distant 2. APC x age x site
Rahman, US SEER-18, North | colorectal not reported | stage 0, [, 11, 1, <50 60,023 incidence AAPC 17
2015 American v mortality
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Association of
Central Cancer
Registries
Patel, 2016 | Canada | National Cancer | colon, ICD-0-3 not reported 15t0 49 | 1969: 756 incidence 1. APC x age 20
Incidence rectum 2010: 1,475 2. APC x sex x age
Reporting
System,
Canadian
Cancer Registry,
Quebec Cancer
Registry
Table 3. Characteristics of Included Studies According to Continent/Region Continued
Koblinkski, | US SEER-18 colorectal not reported | local, regional, <50 not reported incidence percent change x 16
2017 distal ethnicity x stage
Sheneman, | US Colorado colorectal ICD-O-3 early, late <50 3,729 incidence 1. EAPC 18
2017 Central Cancer 2. EAPC x sex
Registry
Siegel, US SEER-9, CDC | proximal ICD-0O-3 local, regional, 0to 49 w: 6,650 incidence 1. AAPC x site 17
2017 National colon, distal distal m: 7,550 mortality 2. IRR x site
Program for colon,
Cancer rectum
Registries
Siegel, US SEER-9 proximal ICD-0-3 not reported 20 to 49 | not reported incidence APC x age x site 19
2017 colon, distal
colon,
rectum
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Wang, US Texas Cancer colorectal 1CD-0-3 localized, 20to 49 | 13,028 incidence APC x age 17
2017 Registry regional, distant mortality
Ansa, 2018 | US SEER-18 proximal ICD-O-3 localized, 0 to 49 57,938 incidence APC x age 18
colon, distal regional, distant,
colon, or unstaged
rectum
Crosbie, US SEER-9 colorectal I1CD-0O-3 not reported 20t049 | w:4,010 incidence APC x sex 19
2018 m: 4,578
Ellis, 2018 | US California colorectal not reported | in situ, localized, |20to 49 |w: 1,304 incidence TAPC x sex x 18
Cancer regional, distant m: 1,276 ethnicity
Registry
Garcia, us SEER-18, CDC | colorectal ICD-0O-3 localized, 20to 49 | not reported incidence relative change in [R 18
2018 National regional, distant
Program of
Cancer
Registries

Table 4. Characteristics of Included Studies According to Continent/Region Continued

Jacobs, US SEER-9 colon, ICD-0O-3 Stage 0-2, 3, 4 <55 not reported incidence % change of IR 19
2018 rectum
Oceania (n = 4 studies)
Haggar, Australia | Western colorectal ICD-0-3 not reported 15t039 |500 incidence APC x sex 18
2012 Australia Data mortality

Linkage

Service
Boyce, Australia | New South colon, ICD-0O-3 localised, <30t049 | w: 971 incidence average annual linear 19
2016 Wales Central | rectum and ICD-10 | regional, distant m: 1,030 mortality trend in R
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Cancer

Registry
Gandhi, New New Zealand | proximal not reported | not reported <50 not reported incidence rate of change of IR 19
2017 Zealand | Cancer colon, distal

Registry colon,

rectum

Troeung, | Australia | Western colorectal ICD-9 and | tumour grade 15t039 |w:256 incidence 1. APC overall 19
2017 Australia ICD-10 m: 261 mortality 2. APC x sex

Cancer

Registry
Europe (n = 3 studies)
Zaridze, Russia | not well colon, not reported | not reported <29 to 49 | not reported incidence APC x type x sex X 9
1990 described rectum age
Larsen, Norway | Cancer colon, ICD-7 not reported 35to 54 |w: 1,739 incidence APC x age 18
2010 Registry of rectum m: 1,707

Norway
Ullah, Ireland | National colorectal not reported | not reported 20t049 2,750 incidence APC x age 18
2018 Cancer

Registry of

Ireland

Table 5. Characteristics of Included Studies According to Continent/Region continued

Asia (n = 6 studies)
Nooyi, India Indian rectum ICD-O not reported 35t049 | not reported incidence EAPC x sex x age 16
2011 Population-

Based Cancer

Registries
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Wu, 2012 China Shanghai colorectal ICD-9 not reported 15t049 |w:312 incidence APC x sex 19
Cancer m: 259
Registry
Zhou, 2015 | China Guangzhou colon, ICD-10 not reported <50 not reported incidence 1. APC 18
Cancer rectum 2. APC x sex
Registry
Nakagawaa, | Japan Japanese colon, ICD-10 not reported <50 not reported incidence 1. APC x overall 19
2017 Population- rectum 2. APC x site
Based cancer
Registries
Sarakarn, Thailand | Khon Kaen colorectal ICD-O stage 1, 11, III, <50 w: 1,566 incidence 1. APC 17
2017 Cancer and IV m: 1,798 2. APC x sex
Registry
Zhang, China Hong Kong colon, not reported | not reported 20to 49 | 8,829 incidence APC x sex x type 20
2018 Cancer rectum
Registry
Africa (n =1 study)
Hamdi Algeria | Population- colorectal ICD-0-3 not reported 15to 44 | not reported incidence APC x sex 19
Cherif, Based Cancer
2014 Registry of
Setif

Abbreviations: APC — annual percent change (in incidence or prevalence); AAPC — average annual percent change; ASR — age-standardized
incidence rate; BAPC — biannual annual percent change; EAPC — estimated annual percent change; TAPC — triannual percent change; IR —
incidence rate; w — women; m — men; yCRC — young-onset colorectal cancer; CDC — Centre for Disease Control; ICD-O — International
Classification of Diseases for Oncology; ICD — International Classification of Diseases;

SEER-9 captures Atlanta, Connecticut, Hawaii, lowa, New Mexico, Utah, Detroit, and San Francisco-Oakland, and Seattle;
SEER-13 captures Alaska Native population, Atlanta, Connecticut, Hawaii, lowa, New Mexico, Utah, Detroit, San Francisco-Oakland, Seattle,
Los Angeles, San Jose-Monterey, and rural Georgia;

SEER-15 captures Alaska Native population, Atlanta, Connecticut, Hawaii, lowa, New Mexico, Utah, Detroit, San Francisco-Oakland, Seattle,
rural Georgia, California, Kentucky, Louisiana, and New Jersey;

SEER-18 captures Alaska Native population, Atlanta, Connecticut, Hawaii, lowa, New Mexico, Utah, Detroit, San Francisco-Oakland, Seattle,
Los Angeles, San Jose-Monterey, rural Georgia, greater Georgia, California, Kentucky, Louisiana, and New Jersey.
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Figure 3. Worldwide heatmap showing annual percent change in incidence (APCi) of yCRC across countries included in the systematic

review spanning from 1971 to 2013.

*Where countries were reported in multiple studies, I included the most recent study; for the US, I included APCi’s reported by Siegel et al., 2017
(45)
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Table 6. Reported trends in incidence of yCRC incidence overall and according to sex

RC APC: +3.9 (3.1, 4.7)

Study Date Range Overall Women Men Finding§
Chow 1991 1976-1987 - CC AAPC White: -2.0 (<0.05) CC AAPC White: -0.7 not
CC AAPC Black: -1.3 CC AAPC Black: +1.7 consistent
Polednak, 1994 1965-1991 - CRC % change ASR: -19 (p=0.153) CRC % change ASR: -29 (p<0.05) 4 CRCm
Marrett 2002 1969-1996 - CRC AAPC: -1.39 (-1.69, -1.08) CRC AAPC: -0.43 (-0.77, -0.08) 4 CRCw
L CRC f
Cress, 2006 1992-2001 CRC APC: +1.1e CRC APC: +1.4 CRC APC: +0.8 TRCw
RC APC: +3.6 (p<0.05) RC APC: +2.5 (p<0.05) TRCm
Siegel 2009 1992-2005 - CRC APC: +1.6 (p<0.05) CRC APC: +1.5 (p<0.05) T CRCw
T CRCm
Meyer 2010 1973-2005 CC APC: -0.2 (-0.6, 0.3) RC APC: +2.5 (1.8, 3.8) RC APC: +2.5 (1.6, 3.4) TRC
RC APC: +2.6 (1.9, 3.3)
Merrill, 2011 2000-2007 - CRC % change RAIR White: 21.7 % change CRC RAIR White: 2.0 T CRC w
CRC % change RAIR Black: 11.4 CRC % change RAIR Black: 0.4 T CRCm
Giddings, 2012 1998-2007 - CRC APC Chinese: -1.8 (-3.9, 0.3) CRC APC Chinese: -1.6 (-3.3, 0.1) not
CRC APC Japanese: -0.1 (-3.6, 3.7) CRC APC Japanese: +1.4 (-2.5, 5.6) | consistent
CRC APC Filipino: -0.1 (-2.2, 2.1) CRC APC Filipino: +0.6 (-1.6, 2.9)
CRC APC Korean: +0.5 (-2.0, 3.1) CRC APC Korean: +3.4 (0.1, 6.7)
CRC APC South Asian: - CRC APC South Asian: +1.5 (-2.9,
CRC APC Vietnamese: +2.2 (-0.8, 5.2) 6.2)
CRC APC Vietnamese: +1.8 (-0.8,
4.4)
You 2012 1998-2007 CRC APC: +2.1 (1.1, 3.1) - - T CRC
CC APC: +2.7 (2.0, 3.3) T cc
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TRC
Austin 2014 1998-2009 CRC APC CRC APC CRC APC not
N Hispanic White: +1.69 (1.47, N Hispanic White: +1.79 (1.46, 2.11) N Hispanic White: +1.61 (1.35, 1.87) | consistent
1.91) Blacks: +0.47 (-0.39, 1.34) Blacks: +0.40 (-0.14, 0.93)
Black: +0.44 (-0.03, 0.92) Asian: +0.45 (-0.57, 1.49) Asian: +0.72 (-0.53, 1.99)
Asian: +0.61 (-0.41, 1.35) Hispanic White: +0.76 (0.03, 1.5) Hispanic White: +0.42 (-0.63, 1.48)
Hispanic White: +0.59 (-0.15, 1.33)
Siegel 2014 2001-2010 CRC APC: +1.1 (p<0.05) - - T CRC
RC APC: +1.8 (p<0.05) TRC
Singh, 2014 1988-2009 - CRC BAPC 20-29y: +3.8 (p< 0.011) CRC BAPC 20-29y: +2.7 (p< 0.011) | T CRC w
CRC BAPC 30-39y: +4.5 (p< 0.001) CRC BAPC 30-39y: +3.5 (p<0.001) |1 CRC m
CRC BAPC 40-49y: +2.6 (p< 0.001) CRC BAPC 40-49y: +2.7 (p< 0.001)
Bailey 2015 1975-2010 CRC APC 20-34y: +1.99 (1.48, - - T CRC
2.51) TRC
CRC APC 35-49y: +0.41 (0.14,
0.69)
RC APC 20-34y
localized: +4.03 (p<0.001)
regional: +3.05 (p<0.001)
distant: +2.66 (p<0.001)
RC APC 35-49y
localized: +1.62 (p<0.001)
regional: +1.37 (p<0.001)
distant: +1.46 (p<0.001)
Rahman 2015 1992-2009 CRC AAPC: +1.68 (p<0.05) - - T CRC
Patel 2016 1997 t0 2010 | CRC APC 15-29y: +6.7 (4.3,9.3) | CRC APC 15-29y: +7.9 (1.1, 15.1) CRC APC 15-29y: +7.0 (3.7, 10.4) T CRC
CRC APC 30-39y: +2.4 (1.5,3.3) | CRC APC 30-39y: +2.3 (0.8, 3.7) CRC APC 30-39y: +2.5(1.5,3.4)
CRC APC 40-49y: +0.8 (0.3, 1.4) | CRC APC 40-49y: +0.6 (0.1, 1.2) CRC APC 40-49y: +1.0 (0.4, 1.5)
Koblinski 2017 2000-2010 CRC % change Hispanic - = T CRC
localized:T77%; regional: T56%
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distant: T57%
CRC % change White
localized:T21%; regional: T18%
distant: T41%
Sheneman 2017 | 2003-2013 CRC EAPC: +1.7 CRC EAPC: +0.6 CRC EAPC: +2.7 (p<0.05) T CRCm
Siegel 2017 2004-2013 CRC AAPC: +1.6 (p<0.05) - - T CRC
CRCIRR: +1.22 (1.17, 1.28) TRC
RC AAPC: +2.0 (p<0.05)
RCIRR: +1.22 (1.13, 1.31)
Siegel 2017 1974-2013 CC APC 20-29y: +2.4 (1.6, 3.3) - - ee
CC APC 30-39y: +1.0 (0.5, 1.5) TRC
CC APC 40-49y: +1.3 (0.7, 1.8)
RC APC 20-29y: +3.2 (2.4, 3.9)
RC APC 30-39y: +3.2 (2.7, 3.7)
RC APC 40-49y: +2.3 (1.8, 2.7)
Wang 2017 1995-2010 CRC APC 20-39y: +1.82 (p<0.01) - - no
CRC APC 40-49y: +0.33 (p=0.08) consistent
Ansa, 2018 2000-2014 CRC APC <40: +2.7 (p<0.001) - - T CRC
CRC APC 40-49y: +1.7 (p<0.001)
Crosbie, 2018 1992-2014 CRC APC: +1.8 (p<0.05) CRC APC: +1.8 (p<0.05) CRC APC: +1.7 (p<0.05) T CRC
Ellis, 2018 2010-2014 - CRC TAPC Chinese: +0.1 (-2.1, 2.4) CRC TAPC Chinese: +0.4 (-2.0,2.9) | not
CRC TAPC Japanese: +0.5 (-3.1, 4.1) CRC TAPC Japanese: +1.5 (-2.0, 5.0) | consistent
CRC TAPC Filipino: -0.6 (-3.5, 2.4) CRC TAPC Filipino: +1.1 (-1.1, 3.3)
CRC TAPC Korean: +0.8 (-3.8, 5.5) CRC TAPC Korean: +0.7 (-1.8, 3.3)
CRC TAPC South Asian: +4.3 (-2.0, CRC TAPC South Asian: -0.9 (-5.7,
10.9) 4.2)
CRC TAPC Vietnamese: -0.5 (-3.1. 2.2) | CRC TAPC Vietnamese: +1.1 (-3.9,
CRC TAPC SEast Asian: - 6.2)
CRC TAPC White: +1.9 (0.8, 2.9) CRC TAPC SEast Asian: -1.0 (-3.8,
CRC TAPC Black: +0.3 (-0.7, 1.4) 1.9)
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CRC TAPC Hispanic: +2.1 (1.2, 3.1)

CRC TAPC White: +0.9 (0.4, 1.4)
CRC TAPC Black: -0.9 (-2.2, 0.4)
CRC TAPC Hispanic: +1.6 (0.3, 2.9)

Garcia, 2018 2001-2014 CRC relative increase IR: 24% - - T CRC
Jacobs, 2018 1973-2014 CC % change IR: 41.5 (37.4, 45.8) T CRC
RC % change IR: 9.8 (6.2, 13.6) TRC

Haggar 2012 1982-2007 - CRC APC: +1.4 (0.1, 2.7) CRC APC: -0.4 (-1.7, 1.0) TCRC w
Boyce 2016 2001-2008 CRC OR: 1.03 (0.99, 1.07) - - no change
Gandhi 2017 1975-2012 - RCIRR: 1.13 (1.2, 1.26) RCIRR: 1.18 (1.06, 1.32) TRCw
TRCm
Troeung 2017 1982-2007 CRC APC: +3.0 (0.7, 5.5) CRC APC: +3.4 (1.1, 5.7) CRC APC: +2.6 (-0.9, 5.2) T CRCw

Asia

CRC APC 40-49y: +0.83 (p=0.45)

Zaridze, 1990 1971-1987 -- CC APC <29y: -0.1 (-14.2, 14.3) CC APC <29y: -9.1 (-17.2,-0.3) no
CC APC 30-39y: -1.3 (-7.4,5.1) CC APC 30-39y: -2.9 (-9.7, 4.5) consistent
CC APC 40-49y: +8.2 (4.6, 11.9) CC APC 40-49y: +3.2 (-0.1, 6.6)
RC APC <29y: -13.7 (-26.4, 0.2) RC APC <29y: -16.5 (-29.3, -1.5)
RC APC 30-39y: -9.1 (-18.3, 1.2) RC APC 30-39y: -11.1 (-16.4, -5.4)
RC APC 40-49y: +4.3 (0.5, 8.3) RC APC 40-49y: +3.7 (-1.4,9.1)
Larsen 2010 1992-2006 -- proximal CC EAPC: >-2 proximal CC EAPC: <1 no change
distal CC EAPC: -1 distal CC EAPC: >-2 W
RC EAPC: <+1 RC EAPC: <+1 no change
m
Ullah, 2018 1994-2012 CRC APC 20-29y: +9.17 (p<0.03) | -- -- not
CRC APC 30-39y: +4.6 (p=0.1) consistent

[\
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Nooyi, 2011 1983-2002 -- RC EAPC 35-39 y: - RC EAPC 35-39y: +3.1 (p=0.12) no change
RC EAPC 40-44y: +1.7 (p=0.35) RC EAPC 40-44y: +1.8 (p=0.29) w
RC EAPC 45-49y: +0.4 (p=0.83) RC EAPC 45-49y: +1.4 (p=0.41) no change
m
Wu 2012 1973-2005 -- CRC APC: -0.3 (-0.9, 0.3) CRC APC: 0.1 (-0.4, 0.4) no change
W
no change
m
Zhou 2015 2005-2011 CRC APC: -3.07 (p<0.01) CRC APC: -2.56 (p=0.21) CRC APC: -3.45 (p=0.06) J CRC
Nakagawa 2017 | 1987-2004 CRC APC: -0.8 (-1.7,0.1) -- -- I RC
RC APC: -1.9 (-2.6, -1.1)
Sarakarn 2017 1989-2012 CRC AAPC: +5.7 CRC AAPC: +5.7 (p<0.05) CRC AAPC: +3.2 (p<0.05) TCRCw
TCRCm
Zhang, 2018 1983-2012 CC APC: -1.56 (-1.73, -1.39) CC APC: -1.11 (-1.32, 0.90) not
RC APC: -0.17 (-0.40, 0.05) RC APC: +0.60 (0.37, 0.84) consistent
Hamdi Cherif, 1986-2010 -- CRC APC: -2.1 (-6.3, 2.3) CRC APC: -0.8 (-4.7,3.3) no change
2014 w
no change
m

e- obtained from authors after contacting them; §-key finding(s) indicate consistent trends identified from each study

Abbreviations: CRC — colorectal cancer; RC — rectal cancer; CC — colon cancer; APC — annual percent change; AAPC — average annual percent

change; ASR — age-standardized incidence rates; EAPC —estimated annual percent change; RAIR — risk-adjusted incidence rate; BAPC — biannual

percent change; TAPC — triannual percent change; IRR — incidence rate ratio; OR — odds ratio;
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North America

With 25 included, the majority of studies in this systematic review are from North America.
Among 23 studies from the US, 12 reported overall estimates and consistently showed increasing
incidence of yCRC, largely driven by rectal cancer in 8 studies (11, 30, 33, 36, 61, 74, 80, 89). The
earliest of these studies by Meyer et al. (2010) analyzed data from the SEER between 1973 and 2005 to
report an APC of +2.6 (95% CI, 1.9 to 3.3) for rectal cancer and -0.2 (95% ClI, -0.6 to 0.3) for colon
cancer (80). In 2012, You et al. used the United States National Cancer Database to report 64,068 yCRC
cases from 1997 to 2007 and APCis of +3.9 (95% ClI, 3.1 to 4.7) for rectal cancer and +2.7 (95% CI, 2.0
to 4.7) for colon cancer (11). Also a noteworthy finding from this study is the median age of yCRC onset
as 44 years with the majority (75.2%) of diagnoses occurring between 40 to 48 years (11). In 2015, Bailey
et al. used SEER-9 data to report APCis for yCRC among 20 to 34 year-olds as +1.99 (95% CI, 1.48 to
2.51) and 35 to 49 year-olds as +0.41 (95% CI, 0.14 to 0.69) between 1974 and 2010 (35). In further
analyses according to stage and location, they highlighted the increasing risk of rectal cancer, particularly
in patients aged 20 to 34 years, with APCis of +4.03 (p<0.001) for localized, +3.05 (p<0.001) for
regional, and +2.66 (p<0.001) for distant disease (35). Furthermore, they estimated that incidence rates of
rectosigmoid and rectal cancers for patients under 50 years are expected to increase up to 124.2% by 2030
(35). Siegel et al. published one study in 2009 (10), one in 2014 (33), and 2 in 2017 (8, 18), all using data
from SEER and consistently showing the contributions of rectal cancer to the increasing risk of yCRC.
For example, in their most recent study in 2017, authors showed that the age-adjusted proportion of
incident cases in adults 55 years and younger increased from 14.6% (95% CI, 14.0% to 15.2%) to 29.2%
(95% CI, 28.5% to 29.9%) for rectal cancer (18).

Studies from the US also allowed for evaluation of sex-specific and ethnicity-specific trends in
yCRC incidence. Eight included studies reported estimates according to sex with four showing increasing
incidence of yCRC in both women and men (10, 30, 31, 94); and, three reported both overall and sex-

specific estimates with one study reporting an increase in yCRC among men (93) and one reporting an
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increase in yCRC in both women and men (77). Finally, ethnicity-specific trends were reported in 17 US
studies (10, 11, 31, 61, 70, 74-78, 80, 84, 86, 87, 91, 93-95). I observed consistently reported increases in
yCRC incidence among non-Hispanic White women and men (10, 61, 87). Increasing incidence was also
reported among White patients (31, 80, 95) as well as Blacks (80). I could not draw consistent findings
from two studies that specifically evaluated yCRC incidence among Asian ethnicities (76, 84).

I also identified 2 studies from Canada. In 2002, Marrett et al. used the National Cancer Incidence
Reporting System and the Canadian Cancer Registry and reported decreasing incidence of yCRC with
APCis from 1969 to 1996 of -1.39 (95% CI, -1.69 to -1.08) for women between 20 and 44 years and -0.43
(95% CI, -0.77 to -0.08) for same-aged men (37). However, more recently, Patel et al. used National
Cancer Incidence Reporting System, Canadian Cancer Registry, and the Quebec Cancer Registry data and
reported APCi values ranging from +0.6 (95% CI, 0.1 to 1.2; 40 to 49 years) to +7.9 (95% CI, 1.1 to 15.1;
15 to 29 years) for women and from +1.0 (95% CI, 0.4 to 1.5; 40 to 49 years) to +7.0 (95% CI, 3.7 to

10.4; 15 to 29 years) for men (32).

Oceania

Four studies from Oceania were included. Three studies from Australia largely showed an
increasing risk of yCRC (34, 36, 79), particularly among women (34, 79). In 2012, Haggar et al. showed
this increasing trend in yCRC among women (APCi, +1.4; 95%, 0.1 to 2.7) but not for men (APCi, -0.4;
95%, -1.7 to 1.0) in their analyses using 1982 to 2007 data for 15 to 39 year-olds in Western Australia
(79). In 2017, Troeung et al. similarly found increasing risk of yCRC among women (APCi, +3.4; 95%
CI, 1.1 to 5.7) but not among men (APCi, +2.6; 95% CI, -0.9 to 5.2) (34). In New Zealand, Gandhi et al.
retrieved all cases of CRC and yCRC from the New Zealand Cancer Registry from 1995 to 2012 (83).
Calculating incidence rate ratios (IRR) to estimate trends of yCRC incidence, authors reported an
increased risk of rectal cancer for both women 1.13 (IRR 1.13; 95% CI, 1.2 to 1.26) and men (IRR 1.18;

95% CI, 1.06 to 1.32) less than 50 years (83).
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Europe

Three studies from Europe were included (69, 73, 82). In a Russian study, Zaridze et al. reported
APCis according to sex, cancer type, and age group but no consistent trends in yCRC epidemiology were
noted (69). In their 2010 study using the Cancer Registry of Norway, Larsen and Bray did not show
significant changes in yCRC incidence among 35 to 54 year-olds, with an APCi between -2 and +1 for
both women and men (82). The most recent study using the National Cancer Registry of Ireland reported
inconsistent findings with APCi of +9.17 (p<0.03) for 20 to 29 year-olds, +4.6 (p=0.1) for 30 to 39 year-

olds, and +0.83 (p=0.45) for 40 to 49 year-olds (73).

Asia

Six studies from Asia showed varying trends in yCRC incidence (66, 72, 85, 88, 90, 92). The
only increasing trend for yCRC was found in Thailand by Sarakarn et al. who reported an AAPCi of +5.7
between 1989 and 2012 for patients under 50 years overall, and significant trends for both women
(AAPCi, +5.7; p<0.05) and men (AAPCi, +3.2; p<0.05) (92). In contrast, a decreasing trend for rectal
cancer in patients less than 50 years was reported in Japan (APCi, -1.9; 95% CI, -2.6 to -1.1) (88).
Finally, three studies from China reported conflicting findings. Zhou et al. (2015) reported a decrease in
incidence with an APCi of -3.1 (p<0.05) for yCRC in patients under 50 using the Guangzhou Cancer
Registry (66); Wu et al. reported no change in incidence with APCis of -0.3 (95% CI, -0.9 to 0.3) in
women and +0.1 (95% CI, -0.4 to 0.4) in men aged 15 to 49 years (85); while Zhang et al. did not show

consistent findings (72).
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Africa
One included study from Africa used the Cancer Registry of Setif, Algeria from 1986 to 2010 and
reported no change in yCRC incidence with APCis of CRC among patients 15 to 44 years of -2.1 (95%

Cl, -6.3 to 2.3) for women and -0.8 (95% CI, -4.7 to 3.3) for men (81).

2.3.2 Trends in yCRC Prevalence
A 2012 Canadian study by Ellison et al. evaluating trends in the prevalence of various cancers reported
APCps of yCRC of +2.6 (p<0.01) among 20-39 year-olds and +1.8 (p<0.01) among 40-49 year-olds,
suggesting an increasing burden over the study period of 2002 to 2008 (96).

2.3.3 Secondary Qutcomes
Among included studies, 7 reported additional information on survival (36, 86, 91) or mortality (33, 34,
61, 79) in yCRC. With respect to survival, Rahman et al. (2015) reported 5-year relative survival for
yCRC in the US for Non-Hispanic Whites as 65.5%, African Americans as 56%, Hispanics as 62%,
Asians as 66%, and Pacific Islanders, American Indians, and Alaska Natives as 60% (91). In 2017, Wang
et al. examined yCRC among Hispanics in the US and reported a 5-year survival proportion of 62%
among 20 to 39 year-olds and 64% among 40 to 49 year-olds (86). In Australia, Boyce et al. showed that
the 5-year survival was higher in those with yCRC (<50 years) as compared to those with CRC (=50
years) (67%; 95% CI, 65% to 70% versus 56%; 95% CI, 55% to 56%, p <0.001) and, compared to
patients with CRC, those with yCRC had a 33% lower risk of disease-related death (adjusted hazard ratio
[aHR], 0.67; 95% CI, 0.61 to 0.74) (36). With respect to trends in yCRC mortality, Haggar et al. reported
APCs in age-adjusted mortality rates (per 100,000) from 1982 to 2005 in Western Australia of -2.3 (95%
Cl, -3.7 to -0.8) among women and -2.1 (95% CI, -4.0 to -0.1) among men (79). However, in the US,

Siegel et al. reported a 13% increase in mortality rates for yCRC patients from 2000 to 2014 (61).

31



2.4 Discussion

Forty studies were identified spanning 12 countries across five continents evaluating temporal trends in
the incidence and prevalence of yCRC ranging from the years 1965 to 2014. An increasing incidence of
yCRC in North America and Oceania was found, particularly the United States, Australia, and Canada
with reported overall APCis up to 7.9 (95% CI, 1.1 to 15.1) (32) and nearly 30% increased incidence over
20 years (10, 12). These trends appear to be driven by increased rectal cancers, with site-specific APCis
up to 4.03 (p<0.001) (35). With comparatively fewer studies and inconsistent findings, similar
conclusions cannot be drawn for studies from Europe, Asia, and Africa.

To my knowledge, this is the first systematic review assessing the changing epidemiology of
yCRC. While narrative reviews of yCRC have been published (97-99), the only prior systematic review
specific to yCRC was by O’Connell et al. in 2004, which included 55 studies based on clinical samples of
patients (100). Altogether, studies in this prior systematic review contributed 6,425 patients allowing
authors to describe clinical characteristics of yCRC including common presenting symptoms (abdominal
pain and rectal bleeding), observed delays in diagnosis exceeding six months, and treatment patterns
(100). A specific finding from O’Connell et al.’s prior systematic review that the rectum and sigmoid
colon were the most frequent sites (54% of tumours) is consistent with findings on the contribution of
rectal cancer to the increased incidence of yCRC at the population level. Interestingly, the authors found
no difference in the sex distribution of yCRC with 49% in male and 51.4% in female (100). These
findings have implications for efforts in raising awareness for both women and men on the increasing risk
of yCRC, raising awareness on the importance of screening, and considering biological differences
between sexes as well as gender differences, such as, differences in health care seeking.

The increasing incidence of yCRC across a number of jurisdictions seen in this systematic review
may indeed signal a recent epidemiological shift in CRC. Indeed, the majority of included studies (N =
31) have been published since 2010 with seven published in the past year alone. Reviewing these

published, peer-reviewed evidence including quality assessment brings areas for attention based on key
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findings. One of the key findings is the contribution of findings from North America and Oceania,
particularly the US, Australia, and Canada to the worldwide increased risk of yCRC. Future research
examining reasons for this increasing risk is important to inform preventive efforts. Indeed, among
included studies in the systematic review, only one evaluated population-level determinants of yCRC
(11). Specifically, in addition to examining trends in the incidence of yCRC in the US, You et al. also
reported independent determinants or risk factors for advanced stage yCRC (Stage I1I/IV) which
included: 1) younger age (aHR for 18 to 29 year-olds: 1.4, 95% CI, 1.2 to 1.6; aHR for 30 to 39 year-olds:
1.21, 95% CI, 1.1 to 1.4, compared to 40 to 49 year-olds); 2) African-American ethnicity (aHR, 1.2, 95%
Cl, 1.1 to 1.3, compared to White); and 3) insurance status (compared to those with insurance, aHR for
those without insurance was 1.2, 95% CI, 1.1 to 1.3; and for those on Medicaid, 1.6, 95% CI, 1.5 to 1.8)
(11). Although they did not evaluate direct associations with yCRC, Patel et al. evaluated trends in
lifestyle factors among Canadians less than 50 years to elucidate if there may be parallel increases with
yCRC incidence trends. With a parallel increase in the prevalence of being overweight or obese in adults
younger than 50 years, authors described obesity as a potential lifestyle factor influencing the increasing
risk of yCRC in Canada (32), which may be consistent in similar North American and Oceanic countries.
Aside from lifestyle factors, there may also be psychosocial factors. For example, the increasing risk of
yCRC may be associated with a delay in seeking medical care from young adults (101). Also noteworthy,
the observed risk of yCRC may be an under-representation of the true risk due to clinicians dismissing
symptoms that may be consistent but not be specific to CRC (11).

It is also important to discuss knowledge gaps identified from this systematic review. Notably,
only one included study evaluated trends in the prevalence of yCRC (96). Particularly, only one included
study evaluated trends in the prevalence of yCRC (96). It is important to understand the burden of yCRC
in terms of trends in prevalence as it is only through population-level examinations of the number of
people who have been previously diagnosed with yCRC that can be counted and used to characterize

survivors and ultimately inform the long-term impacts of yCRC.
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Understanding trends in survival and mortality in yCRC is another area identified in this
systematic review requiring further investigation to inform contemporary knowledge of this disease.
While comparable 5-year survival rates were noted among 2 US studies (86, 91), a comparison of
mortality data suggests conflicting evidence. Specifically, in terms of mortality trends in yCRC, an
Australian study indicated that it has decreased for both sexes from 1982 to 2005 in Western Australia
(79) while Siegel et al. reported that it has increased from 2000 to 2014 in the US (11). Subsequent to the
latter article, the same authors published a letter reporting an increasing mortality trend for yCRC in
patients 20 to 54 years from 1970 to 2014 (APCmortaiity, +1.0; 95% CI, 0.7 to 1.4) (89).

Strengths and limitations of this systematic review deserve discussion. Combining two separate
but complementary searches was a unique feature and strength of this study that maximized the capture of
eligible studies; however, the inclusion of relevant studies may have been limited by publication bias as in
any other systematic review. Reports or data from national cancer registries were not considered unless
they have been published as peer-reviewed studies and reported trend estimates of yCRC incidence and/or
prevalence, in line with inclusion criteria. I must also comment on the fact that the majority of the
included studies were from the US, particularly using SEER data. As shown in Table 1, there was
variability in SEER databases (e.g., SEER-9, SEER-18) used with or without linkage to other data sources
(e.g., CDC National Program for Cancer Registries). There was also wide variation in reporting of trends
(e.g. overall, according to women and men, according to sites) and as such, the inability to account for
potential overlap between studies evaluating yCRC trends over similar time periods with SEER data is an
important limitation of this systematic review. Nonetheless, drawing more nuanced information on yCRC
such as sex- and ethnicity-specific trends is only possible with consideration of all included studies from

the US.
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2.5 Conclusions

Our systematic review highlights increasing yCRC risk in western countries driven by rising rectal cancer
incidence in younger adults over the past two decades. This systematic review also reveals the lack of
studies examining prevalence trends. Implications of this systematic review include raising awareness on
both the increasing risk of yCRC and the importance of screening. Lastly, there is a wide variation in
reporting incidence trends of yCRC, as such, it is important for future literature to report these trends

uniformly to facilitate pooling.
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Chapter 3: Information Needs and Seeking Behaviours Among Young-Onset Colorectal Cancer

Patients and Survivors

3.1 Introduction

The increasing incidence of yCRC, as described in Chapter 2, has resulted in a growing patient
population. Assisting this population with coping with yCRC at diagnosis, during treatment and into
survivorship, is imperative. With cancer being a chronic disease, effective patient self-management is
critical to effective self-care (102). Self-management encompasses all tasks that are undertaken to cope
with a disease including monitoring health status, managing the impacts of the disease, interacting with
the health care system, and health care-related decision-making (102). Information is necessary and
helpful for yCRC patients in coping with physical and psychological complications (15). If information
needs remain unmet, patients will continue to have difficulties managing their disease and achieving

optimal well-being (15, 16). Some studies have suggested that the ramifications of unmet information

needs include negative perceptions of one’s life situation, increased levels of anxiety and depression (22,

45), decreased HRQoL, and other adverse health outcomes (14). It is, therefore, important to evaluate the

information needs of yCRC patients.

Examining the literature on the information needs of young adults with cancer can help explain

the effect that age has on the information needs of adults with yCRC. As discussed in Chapter 1, there is a

scarcity of research investigating the information needs of CRC and yCRC patients. The literature gap

about the information needs of individuals with yCRC will be addressed in this chapter. By examining

unmet information needs and the extent to which these needs vary, this study investigates how supportive

care could be improved through the provision of necessary, reliable, and sufficient information.
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3.1.1 Objectives
A cross-sectional Web-based survey was used to examine the information needs of individuals diagnosed
with yCRC. The objectives of this chapter are to determine
1. the information-seeking behaviours of respondents.
2. the unmet information needs of individuals diagnosed with yCRC during diagnosis,
treatment, and survivorship, and

3. the respondent characteristics associated with information needs being unmet.

3.2 Methods

3.2.1 Study Design
This was a cross-sectional study using data gathered from a Web-based survey. Convenience sampling
was used to recruit individuals from the target population, individuals that have received a CRC
diagnosis. For the purposes of this study, respondents currently undergoing treatment were categorized as
“patients”; those who completed treatment and actively being followed up were categorized as “follow
up”’; and respondents who were past follow up with more than five years since last treatment were
categorized as “survivors”.

3.2.2 Inclusion Criteria
Individuals were eligible to complete the survey if they had ever, at any age, received a diagnosis of CRC
(self-reported). Respondents must have been able to complete the survey in English, French, Spanish, or
Mandarin. For the purposes of this study, only respondents that received a diagnosis under the age of 50
were included in the analysis.

3.2.3 Participant Recruitment and Ethical Approval
The survey was promoted both offline and online to obtain an accurate sample estimate and reduce
possible non-coverage bias. Noncoverage bias manifests when respondents who opted to complete the

survey may not be representative of the target population (103). Offline recruitment of participants
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included having poster adverts at St. Paul’s Hospital, BC Cancer — Vancouver Centre, and the University
of British Columbia (UBC) Hospital. Offline promotion also included features in community newspapers
(i.e., The Globe and Mail, Abby News, UBC News, Canadian Filipino) and media appearances in news
shows (i.e., Global News). Online promotion of the survey included making posts on major social media
platforms including Facebook, Twitter, and Instagram. The survey was additionally promoted using
Facebook Ad campaigns for 52 days by targeting individuals that have shown an interest for CRC and
cancer pages. Successful recruitment involved individuals first viewing survey promotions online or
through poster adverts and then making a decision to opt into the survey by accessing the survey website
link. The survey was completed once and included no follow-up measures. The survey was incentivized
with an opportunity to enroll in a raffle to win one of two iPads. Recruitment began on November 17,
2018 and ended on March 6, 2019. This study was approved by the UBC Behavioural Research Ethics
Board (H18-02540). All respondents were required to agree to a consent form. This study was hosted on
the UBC’s Survey Tool provided by Qualtrics (104), with survey data being anonymously secured,
stored, and backed up in Canada, adhering to the Freedom of Information and Protection of Privacy Act.
3.2.4 Survey
Data were collected on specific types and sources of information that yCRC patients felt they had needed
or tried to obtain. The specific types of information assessed are referred to as information (need) items
within this thesis. Survey development consisted of deriving information items from existing literature
and utilizing the response format of an empirically standardized questionnaire—the Cancer Survivors
Unmet Needs (CaSUN)—to assess the degree to which respondents' information needs were met (105). In
the development of the survey, patients and oncologists piloted and provided direct feedback on the
questions regarding their readability, clarity, terminology, and applicability. To expand the survey's reach,
it was translated into French, Spanish, and Mandarin using Qualtrics' translation service (106). The survey

was back-translated to English to ensure the accuracy of the translations.
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The survey consisted of the following six sections, which will be described in detail below:
e Sociodemographic characteristics
e  Characteristics of CRC
e Quality of life
e Information need items
e Information-seeking behaviours

e Potential eHealth resource features

Sociodemographic characteristics and the CRC diagnosis sections of the survey included questions
about country of residence, current age, age at diagnosis, gender, CRC information (e.g., type, stage,
treatment), education level, residence status (i.e., rural, urban, suburban), marital status, and ethnicity.
Questions from sections were based on a prior survey in 2015 among patients with yCRC, the Never Too
Young Bowel Cancer UK Report, which was designed to collect information on the experiences of
individuals diagnosed with bowel cancer under the age of 50 (107).

Respondents were also asked about their health status in the quality of life section of the survey. This
section included questions from the EQ-5D-5L instrument (108). The EQ-5D-5L instrument was used to
measure HRQoL across five dimensions including: mobility, self-care, usual activities, pain/discomfort
and anxiety/depression (109, 110). Among each dimension, respondents were presented with five levels
including: no problems, slight problems, moderate problems, severe problems and extreme problems
(109, 110). Respondents indicated their health status in each of these dimension by selecting one of the
five levels (109, 110). Furthermore, a general health question was used to assess the participants'
perceived HRQoL. The general health question probed the overall health of respondents at the time of
completing the survey. Respondents selected health statuses on a five-point Likert scale from “Terrible”

to “Excellent”.
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The information domains section of the survey was designed to determine topics and concerns
relevant to individuals with yCRC. The information items presented in this survey were guided by the
scoping review by van Mossel (47). Additional feedback and direction from oncologists aided in
determining the applicability of the information items included in the survey. A total of 39 information
items were included in the survey. The information items were grouped into the following five domains:

1) information items among all respondents on yCRC at time of diagnosis; 2) information items among

respondents currently undergoing treatment for yCRC; 3) information items among all respondents

regarding_treatment; 4) information items among respondents who had completed treatment and/or are

actively being followed-up; and 5) information items among all respondents on the impacts of yCRC on

life. Respondents were presented with information domains depending on their treatment status. The
specific information items in each domain and to which respondents these are applicable to can be

referenced in Table 7.

Table 7. Information domains for diagnosis, undergoing treatment, treatment-related, completing

treatment, and impacts on life

Information domain sections Applicable Information items
respondents
1. Cancer stage
2. Cancer location
S 3. Chances of surviving the cancer
Information items among all
respondents on yCRC at time of 4. Cause of cancer
. . - All respondents 5. Risk of cancer to family members
diagnosis . .
6. Clinical trials for new cancer
treatments
7. Specialized cancer tests (i.e.,
biomarkers)
1. What to expect with radiation?
2. What are the side-effects with
. . radiation?
Treat t-relat f t - All t: . .
reatment-related information respondents 3. How to deal with the side-effects of
radiation
4. How does surgery work?
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5. What to expect with surgery?
6. What are the side-effects with surgery?
7. How to deal with the side-effects of

surgery

8. How does surgery work?

9. How does chemotherapy work?

10. What to expect with chemotherapy?

11. What are the side-effects with
chemotherapy?

12. How to deal with the side-effects of
chemotherapy

13. How does chemotherapy work?

14. What types of chemotherapy are
available

—

Alternative/complementary treatments
Clinical trials for new treatments

3. What are the chances of the cancer
coming back after treatment?

g

Information items for respondents | Paticnts 4. Exercise/physical activity during
currently undergoing treatment treatment
5. Nutrition/diet during treatment

6. Bowel activity during treatment

7. Other patients’ experiences during
treatment

1. Dealing with a stoma

2. Exercise/physical activity after

Information items for respondents .
- Survivors treatment

who have completed treatment

. . - Follow-up patients | 3. Nutrition/diet after treatment
and/or actively being followed-up .
for yCRC 4. Bowel activity after treatment
5. Other patients’ experiences after
treatment
1. Sexual activity
2. Fertility
Information items for all 3. Work and cancer
respondents on impacts of yCRC | - All respondents 4. Parenting with cancer
on life 5. Mental health and cancer
6. Bowel activity after cancer
7. Long-term side-effects of treatment

Information items were collected using the response format of the Cancer Survivors Unmet Needs
(CaSUN) questionnaire (105). The CaSUN is a 35-item self-report survey developed by Hodgkinson et al.
in 2007 to assess the unmet supportive care needs of cancer survivors (this is a free to use questionnaire
with permission granted from the author). The instrument also included an open-ended question

permitting respondents to report additional needs. Information items presented using the adapted response
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format of the CaSUN questionnaire were presented in a matrix table on a five-point Likert scale. The
CaSUN questionnaire response options for each item can be referenced in Figure 1. To appropriately
investigate the objectives of this survey, questions were dynamically presented to respondents depending
on their yCRC characteristics. Because skip logic patterns were programmed into the survey, respondents
were only presented with relevant information items or sections depending on the treatment(s) they
received and their treatment status. This was devised to present relevant information items that
respondents would find applicable depending on their treatment and current stage in their disease
continuum. For example, an individual who had completed treatment or was being actively followed-up
would only be presented with information items from the following domain: respondents who had
completed treatment and/or are actively being followed-up for yCRC. The responses of participants
regarding information items from the treatment-related information domain were grouped together if
respondents received more than one treatment type (i.e., radiation, surgery, chemotherapy). For example,
the information item regarding “dealing with the side-effects of surgery” consisted of individuals that
responded to this item from any of the following treatment received categories: (“surgery only”,

LIS 9

“chemotherapy and surgery”, “radiation and surgery”, “chemotherapy, radiation, and surgery”).
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This This This

information information information This infoIr:I:tion
need has not need has not need has not information need is not
been met. How beLm.et How been met. How need has been a Iirm Not sure
strong is your s?rong 1 Your strong is your m—et bﬁms
information lnformaglon information I not a need for
need? WEAK need? need? STRONG
MEDUIM you
Information
item #1
Information
item #2
Information
item #3
Information
item #4
Information
item #5

Figure 4. Response format of the CaSUN questionnaire adapted to survey questions to assess the
degree an information item has been addressed. Adapted from “The development and evaluation of a
measure to assess cancer survivors' unmet supportive care needs: TheCaSUN (Cancer Survivors' Unmet
Needs measure)”’, by Hodgkinson, K. et al., 2007, Psychooncology, 16(9), 796-804. Copyright 2007 by

John Wiley & Sons, Ltd. Adapted with permission.

The information-seeking behaviours section of the survey included 17 items. These items were
extracted from the Health Information National Trends Survey (HINTS) developed by the National
Cancer Institute and administered to cancer patients to collect information on the use of health-related
information and their health-related perceptions, knowledge, and behaviours (111). For purposes of this
thesis, two information-seeking questions were included for analysis: 1) at the most recent time, what
source did participants use to find yCRC information? (recent search) and 2) how often were specific
information sources used? (source use). Respondents indicated how frequently they used specific
information sources on a five-point Likert scale ranging from “Never” to “Always” in the source use

question. The potential eHealth resource features section consisted of items querying respondents on
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what features they would desire in a potential eHealth resource. The survey included in this study can be
referenced in the Appendix.

3.2.5 Data Audit
Data were exported from the Qualtrics system as an Excel file and imported into SAS software, Version
13. The imported Excel dataset consisted of all individuals diagnosed with CRC, regardless of their age.
For the purpose of this study, only respondents diagnosed with yCRC (i.e., under the age 50) were
included for analysis. The data cleaning process removed responses from individuals that accessed the
survey and provided responses only to the country and gender questions (N = 318), as they lacked to
answer any questions relating to the objective of the survey. Such incomplete surveys may have occurred
because this was a Web-based survey, and website visitors may have inspected the survey by answering
these questions and made a decision not to complete the survey thereafter. Patterns of missing data and
invalid responses were analyzed during data cleaning. A total of three invalid responses were excluded
from analysis. Response patterns and survey completion time (Mean= 24 minutes; SD=114 minutes) were
assessed to identify the difference between respondents that skipped certain questions (N = 0).

3.2.6 Demographic and Clinical Variables
Participants were asked about their cancer type (i.e., colon, rectal, or colon and rectal cancer), cancer
stage, and the type of treatment received. Age at the time of the survey, age at diagnosis, gender, marital
status, ethnicity, education, country of residence, neighbourhood status (urban, rural, or suburban), and
HRQoL were obtained. The mean scores from the EQ-5D-5L were used to computed mean HRQoL of the
sample. The value set used to compute the mean HRQoL from the EQ-5D-5L were in accordance with the
societal preferences in Canada derived by Xie et al. in 2016 (112). For this study, a HRQoL equal to and
above the mean HRQoL of 0.84 was categorized as “Good” and below as “Poor”. How often the analyzed

sample used the Internet was coded as a separate variable (Internet use) from the source use question.
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3.2.7 Main Outcomes
There were two main outcomes of this chapter, determining the information-seeking behaviours of yCRC
respondents and their information needs. Respondents' information-seeking behaviours were inferred
from the recent search and source use information-seeking questions analyzed. Regarding information
needs, information items applicable to respondents, previously outlined above, based on treatment status
were assessed. For each of the 39 information need items, I determined whether respondent information
need was met (“this information need has been met") or unmet if any of the following responses were
indicated: “this information need has not been met (weak need)”; “this information need has not been met
(moderate need)”; and “this information need has not been met (strong need)”. Proportions of information
items being a weak unmet need, medium unmet need, strong unmet need, a met need, or not applicable
are presented in the Appendix. Responses indicating “not sure”, “do not know”, “prefer not to answer”,
and “not applicable” were excluded, particularly given they represented low proportions of the responses.
The overall need for each information item was then declared unmet if at least 50% (> 50%) of
respondents indicated that the information need has not been met. Conversely, overall need for each
information item was declared met if less than 50% (< 50%) of respondents indicated that information
has not been met. In the absence of prior studies in yCRC (and CRC) assessing whether information
needs were met, a conservative cut-off was applied based on the rationale on the importance of serving at
least half of patients and survivors of yCRC (and CRC) and to pinpoint underserved information items for
this population. For information items declared unmet, I conducted bivariate and further multivariable
analyses to determine respondent characteristics that predict the odds of unmet information needs.
Categorical variables with subgroups of small sample sizes were dichotomized to accommodate
conducting statistical analyses. The following variables were collapsed: marital status (married, non-
married), ethnicity (white, non-white), country (Canada, United Kingdom, US, Other), and general health

status (good, poor).
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3.2.8 Statistical Analysis
Descriptive statistics included means and standard deviations for continuous variables and proportions for
categorical variables. Respondents’ information needs and information-seeking behaviours were
characterized using descriptive statistics. To determine significant predictors of unmet information needs,
separate cross-tabulations and Pearson’s chi-square tests were used to evaluate associations between
having unmet information needs and predictor variables. Predictor variables included age at diagnosis,
age at the time of survey completion, gender, cancer site, cancer stage, treatment status (i.e., patient vs.
sur), country, neighbourhood status, education, marital status, ethnicity, HRQoL and Internet use. The
reference groups set within each variable included: 40-49 years-old for age at diagnosis, 40-49 years-old
for age at the time of survey completion, male for gender, colon for cancer site, stage 3 for cancer stage,
patients for treatment status, US for country, urban for neighbourhood, postsecondary education for
education, married for marital status, white for ethnicity, good for HRQoL, and never for Internet use.
Predictors with significant bivariate associations with an unmet information need were then
simultaneously entered into a single multivariable logistic regression model. This process was repeated
for each unmet information need outcome separately. Unmet information needs with multiple significant
predictors are reported as multivariable adjusted logistic models in Tables 12a-d. Multivariable

associations between unmet information items and predictors were reported as ORs with 95% CI.

3.3 Results

3.3.1 Participants
A total of 1,272 individuals signed the consent form of this survey, of whom 851 (67%) completed the
survey for analysis. Individuals diagnosed with yCRC over the age of 50 were excluded from analysis in
this survey based on the exclusion criteria. Altogether, 366 indicated that they had received their
diagnosis before the age of 50 and thus met the inclusion criteria and comprised the analytical survey

sample (response rate = 29%). Refer to Figure 5 for the flowchart of respondents included in and
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excluded from analysis. A comparison the yCRC sample analyzed and later-onset CRC respondents

recruited in this survey can be referenced in the Appendix.

Accessed the survey
(clicking “yes” on the
consent form)

n=1272

_|Did not respond to any questions|
I | n=103
Answered at least 1
survey question
n=1169
Provided only responses to first 2
»  questions (country, gender)
v n =318
Completed surveys
for analysis
n = 851 _ —
Did not indicate age at
» diagnosis (“prefer not to
answer”’)
n=23
\4 \ 4
yCRC CRC
(diagnosed <50 years) (diagnosed =50 years)
n = 366 n = 482

*used for analysis

Figure 5. Flowchart of respondent recruitment and data cleaning for analysis

3.3.2 Demographic Characteristics
Analyzing demographic characteristics of the analytic sample revealed that respondents were, on average,
women (69.9%, N = 256), 40-49 years old at completion of the survey (41.8%, N = 153), and ethnically
White (84.9%, N = 256). Respondents’ demographic characteristics are summarized in Table 8. The mean
age at diagnosis was in the 40-49 age group (55.7%, N = 204). The sample was composed of 34% (N =

119) patients and 65% (N = 224) survivors.
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Table 8. yCRC Respondent Demographic Characteristics

Number of yCRC respondents (%)

Current Age
<20 3(0.8)
20-29 15 (4.1)
30-39 90 (24.6)
40-49 153 (41.8)
50-59 87 (23.8)
60-69 15 (4.1)
70-79 2 (0.6)
>80 1(0.3)
Total 366 (100)
Gender
Men 110 (30.1)
Women 256 (69.9)
Prefer not to answer 0
Total 366 (100)
Marital status
Widowed 3(0.9)
Common-law 22 (7.14)
Single, never married 31(9.9)
Separated/divorced 33 (10.6)
Married 220 (70.5)
Total 312 (85.2)
Prefer not to answer 3(0.9)
Missing 54 (14.8)
Education level
Elementary or primary school 1(0.3)
High school or secondary school 54 (17.3)
Postsecondary (university, college) 253 (81.1)
No schooling completed 0
Prefer not to answer 4(1.3)
Total 312 (85.2)
Missing 54 (14.8)
Residence
Rural 67 (21.5)
Urban 99 31.7)
Suburban 141 (45.2)
Do not know 2 (0.6)
Prefer not to answer 3(0.9)
Total 312 (85.2)
Missing 54 (14.8)
Ethnicity
Middle Eastern 1(0.3)
Native/Aboriginal 3(0.9)
Other 5(1.6)
Asian 8 (2.6)




Number of yCRC respondents (%)

Hispanic 10 (3.2)
Mixed ethnicity 14 (4.5)
White 265 (84.9)
Black 2 (0.6)
Prefer not to answer 4(1.3)
Total 312 (85.2)
Missing 54 (14.8)
Country
Other 13 (3.6)
UK 38 (10.4)
Canada 104 (28.4)
US 211 (57.7)
Total 366 (100)

3.3.3 Clinical Characteristics
Analysis of clinical characteristics of the respondents analyzed revealed that, most respondents reported
with Stage I1I (42.9%, N = 157) in the colon (58.2%, N = 213). The most common treatment prescribed to
respondents was a combination of chemotherapy and surgery (39.8%, N = 145). Furthermore, 34.4% (N =
119) of respondents were undergoing treatment at the time of the survey, and the remainder had
completed treatment and were actively being followed-up (64.7%, N = 224). Young-onset CRC and

treatment characteristics are summarized in Table 9.
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Table 9. Respondent yCRC and Treatment Characteristics

yCRC

Age at diagnosis

<20 4(1.1)
20-29 31 (8.5)
30-39 127 (34.7)
40-49 204 (55.7)
Total 366 (100)
Cancer site
Colon 213 (58.2)
Rectum 108 (29.5)
Both sites 42 (11.5)
Prefer not to answer 3(0.8)
Total 366 (100)
Cancer stage
Stage 0 8(2.2)
Stage 1 27(7.4)
Stage 11 54 (14.8)
Stage 111 157 (42.9)
Stage IV 105 (28.7)
Do not know 15 (4.1)
Prefer not to answer 0
Total 366 (100)
Treatment received/receiving
Chemotherapy and surgery 145 (39.8)
All (radiation, chemotherapy, surgery) 124 (34.1)
Surgery only 40 (10.9)
Chemotherapy only 22 (6.0)
Radiation and chemotherapy 13 (3.6)
Radiation only 3(0.8)
Radiation and surgery 1(0.3)

None 0




yCRC

Other 16 (4.4)
Total 364 (99.5)
Missing 2(0.5)

Phase of treatment

Currently undergoing treatment 119 (34.4)

Completed treatment and actively being followed up 151 (43.6)

More than 5 years from last treatment 73 (21.1)
Do not know 3(0.9)
Total 346 (94.5)
Missing 20 (5.5)

3.3.4 Health-related Quality of Life
The mean HRQoL of respondents was 0.84 (standard deviation [SD] = 0.074) with a minimum HRQoL
of 0.62 and a maximum HRQoL of 0.95. Overall, 39.4% of respondents reported “Good” HRQoL and
60.6% “Poor”, using the set categories from the HRQoL values from the EQ-5D-5L. Computing the
descriptive statistics of the general health question indicated that 35% reported “Good” health and 65%
“Poor” at the time of survey completion.

3.3.5 Information Seeking Behaviours
At the most recent search for yCRC information, 44% (N = 143) of respondents used the Internet, 29% (N
= 94) asked doctors or other medical professionals, and 15% (N = 48) queried cancer organizations. Refer
to Table 10 for the information sources respondents used most recently to find yCRC information.
Respondents relied on doctors or other medical professionals, the Internet, and cancer organizations to
obtain yCRC information, with 74%, 47%, and 46% of respondents “always” or “usually” using these
sources, respectively. Refer to Table 11 for the frequency with which respondents used information

sources to find yCRC information.
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Table 10. Information Seeking Behaviours of yCRC Respondents at the Most Recent Time They

Needed Information

Source Frequency (%)
Books 6(1.9)
Brochures, pamphlets, etc. 2 (0.6)

Cancer organizations 48 (14.9)

Do not know 1(0.3)

Doctors or other medical health professionals | 94 (29.1)
Family members or friends 2 (0.6)
Government health agencies 4(1.2)

Internet 143 (44.3)
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Table 11. Information Seeking Behaviours of yYCRC Respondents

Source ‘ Always (%) Usually (%) Sometimes (%) Never (%) Missing (%)
Books 9(2.5) 13 (3.6) 153 (41.8) 140 (38.3) 49 (13.4)
Brochures, pamphlets, etc. 9(2.5) 27 (7.4) 198 (54.1) 84 (23.0) 48 (13.1)
Cancer organizations 60 (16.4) 107 (29.2) 136 (37.2) 16 (4.4) 47 (12.8)
Doctors or other medical health professionals | 152 (41.5) 119 (32.5) 44 (12.0) 5(1.4) 46 (12.6)
Family members or friends 9(2.5) 26 (7.1) 156 (42.62) 124 (33.9) 47 (12.8)
Government health agencies 13 (3.6) 39 (10.7) 143 (39.1) 115(31.4) 48 (13.1)
Internet 77 (21.0) 93 (25.4) 121 (33.1) 26 (7.1) 48 (13.1)
Magazines 2 (0.6) 9(2.5) 92 (25.1) 207 (56.6) 49 (13.4)
Newspapers 1(0.3) 3(0.8) 75 (20.5) 232 (63.4) 49 (13.4)
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3.3.6 Information Needs
Of the 39 information items, 26 (67%) were classified as unmet using the 50% cut-off. Information items
are reported below according to the information domains predefined at diagnosis, regarding treatment,

during treatment, after treatment, and on the impacts of yCRC.

3.3.6.1 Information items among all yCRC respondents analyzed at the time of

diagnosis
Items pertaining to information needs at the time of diagnosis were described for all respondents of the
study sample, with five out of seven items deemed unmet. Figure 6a presents the proportion of
information items unmet among all respondents analyzed with yCRC at the time of diagnosis. Notably,
82% (N = 277) of respondents had an unmet information need regarding the cause of cancer with 32%
(N = 117) of those respondents indicating that the cause of their cancer was a strong unmet need for them.
Additional unmet information needs included research clinical trials for yCRC (79% of responses unmet,
N = 234), specialized tests (63%, N = 212), chances of surviving cancer (52%, N = 177), and the risk of

cancer to family (51%, N = 176).

Information Items

Location of cancer

Stage of cancer

Risk of cancer to family
Chances of surviving cancer
Specialized tests

Clinical trials

Cause of cancer

i ~ = — 50% Threshold

- Information item
unmet by less than
50% of respondents

- Information item
unmet by more than
50% of respondents
(unmet need)
0 10 20 30 40 50 60 70 80 90 100

Proportion of respondents that indicated unmet needs (%)

Figure 6a. Proportion of information items unmet among all respondents of yCRC at time of

diagnosis
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3.3.6.2 Treatment-related information needs
Similarly, information need items related to treatment were reported by respondents depending on the
treatment regimen they received, and it was found that 5 out of 13 items were unmet. Three unmet
information needs pertained to how to deal with the side-effects of chemotherapy, surgery, and radiation;
51% (N = 58), 54% (N = 61), and 57% (N = 66) of respondents analyzed had these information needs
unmet, respectively. Further, 51% (N = 59) of respondents analyzed indicated that they had an unmet
need concerning how radiation works. Lastly, 50% (N = 56) respondents analyzed reported that they did
not have sufficient information on the available types of chemotherapy. Refer to Figure 6b for the
proportion of information items unmet among all respondents with yCRC regarding treatment.

Information Items

What to expect with surgery

Side effects of chemotherapy

What to expect with radiation

What to expect with chemotherapy
Available types of surgery

How does chemotherapy work

What are the side effects of radiation
Side effects of surgery

Available types of chemotherapy
Dealing with side effects of chemothe..
How radiation works

Dealing with side effects of surgery
Dealing with side effects of radiation

ww == == 50% Threshold

- Information item
unmet by less than
50% of respondents

- Information item
unmet by more than
50% of respondents
(unmet need)

0 5 10 15 20 25 30 35 40 45 50 55 6I0 6I5 7b 7I5 8IO 8I5 9IO 9I5 IOOI
Proportion of respondents that indicated unmet needs (%)
Figure 6b. Proportion of information items unmet among all respondents with yCRC regarding

treatment

3.3.6.3 Information needs while currently undergoing treatment
Information items relevant to respondents with yCRC currently undergoing treatment were probed among
119 respondents, and all seven of the items were deemed unmet. Specifically, alternative/complementary
treatments had the greatest proportion unmet, with 85% (N = 92) of respondents reporting insufficient
information relating to this topic. The information item on clinical trials was an unmet need, with 83%

(N = 88) of respondents reporting this information need unmet. Figure 6c¢ illustrates the proportions of the
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information items unmet among respondents with yCRC currently undergoing treatment at survey

completion.

Information Items == == == 50% Threshold

Bowel activity

Information item
B unmet by less than

Exercwse/ physical aFtlvxty 50% of respondents
Other patients’ experiences
Cancer recurrence 70 [ Information item
unmet by more than

Nutrition/diet
Clinical trials for new treatments
Alternative/complementary treatments

50% of respondents
(unmet need)
S

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90 95100

Proportion of respondents that indicated unmet needs (%)

Figure 6¢. Proportion of information items unmet among respondents with yCRC currently

undergoing treatment

3.3.6.4 Information needs after completing treatment
Among the 223 yCRC survivor respondents, four out of the five queried information items were unmet.
The greatest unmet need among these respondents was regarding other patients’ experiences after
treatment, with 72% (N = 136) of respondents analyzed reporting that this was an unmet need for them.
Analyzing information items by the sublevels of unmet need reveals that the information item of post-
treatment nutrition and diet was the strongest unmet need (44% responding with strong unmet need). By
contrast, stoma management was an information need met, with 40% (N = 40) stating that they had
sufficient information on this topic. The remaining participants found stoma management not applicable
to them (43%; N = 97), or they were not sure what it was (8%; N = 17). Refer to Figure 6d for an
illustration of the proportion of information items unmet among yCRC respondents who had completed

treatment and/or were actively being followed-up.
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Figure 6d. Proportion of information items unmet among yCRC respondents who have completed

treatment and/or were actively being followed-up

3.3.6.5 Information needs on the impacts of yCRC on life
The information need items concerning the impacts of yCRC on life were investigated among all yCRC
respondents analyzed. All information items in this information domain were unmet. The long-term side-
effects of treatment was reported unmet by 79% (N = 246) of respondents. Notably, bowel activity after
cancer was reported unmet by 66% (N = 199), managing work with cancer by 63% (N = 182), and sexual
activity information by 67% (N = 200). Figure 6e presents the proportion of information items on the

impacts of yCRC on life unmet among all respondents.

Information Items
Fertility
Work and cancer

50% Threshold

Information item
unmet by less than

Bowel activity after cancer 50% of respondents
Parenting with cancer I hon it
B nformation item
Sexuality unmet by more than
Mental health and cancer 50% of respondents

Long-term side effects of treatment (unmet need)

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 8 8 90 95100

Proportion of respondents that indicated unmet needs (%)

Figure 6e. Proportion of information items unmet among all yCRC respondents on impacts of

yCRC on life

3.3.7 Significant Predictors of Unmet Information Needs
It was revealed that 18 of the 26 unmet information needs (five unmet needs for all respondents at
diagnosis, five unmet needs for patients currently undergoing treatment, seven unmet needs regarding
yCRC treatment, four unmet needs for those who had completed treatment, seven unmet needs for all
respondents on the impacts of life) were significantly associated with multiple predictors. Among the 13

predictors examined, nine appeared to be significantly associated with unmet information needs across all
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five information domains. Tables 12a-d present the adjusted multivariable associations between multiple
predictors associated with each unmet need. Predictors significantly positively associated with unmet
needs—suggesting that individuals are more likely to have their needs unmet—include cancer site,
country, marital status, and Internet use. Predictors that were inversely associated with unmet information

needs include treatment status, age at survey completion and ethnicity.

Cancer site

The site of yCRC was significantly associated with the unmet information need regarding the risk of
cancer to family. The odds of having an unmet information need regarding the risk of cancer to family
members was 150% greater for those diagnosed with rectal (adjusted OR, 2.50; 95% CI, 1.11 to 5.00) or
colon and rectal cancer (adjusted OR, 2.50; 95% CI, 1.43 to 5.00) compared to those diagnosed with

colon cancer (refer to Table 12a).

Country of residence

Country of residence also was associated with the information needs of risk of cancer to family members
and specialized cancer tests being unmet. For individuals from the United Kingdom (UK), an adjusted OR
of 3.33 (95% CI, 1.43 to 10.00) was reported, compared to those from the US. The odds of having an
unmet information need regarding specialized cancer tests was 100% (adjusted OR, 2.0; 95% CI, 1.25 to

5.00) greater for individuals from Canada than for those from the US (refer to Table 12a).

Marital status
Respondents’ marital status was significantly associated with the information need of the chances of
surviving the cancer; those who were not married had a 67% (adjusted OR, 1.67; 95% CI, 1.00 to 3.33)

greater possibility of having this information need unmet than married individuals (refer to Table 12a).
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Internet use

Further, how often respondents used the Internet was significantly associated with the information needs
of the cause of cancer, work and cancer, bowel activity after cancer, and long-term side-effects of
treatment. Individuals who indicated that they “always”, “sometimes”, or “usually” used the Internet to

search for CRC information had a 400% (adjusted OR, 5.0) increased chance of having their information

need on the cause of cancer unmet than those who never searched the Internet (refer to Tables 12a-d).

Health-related quality of life

HRQoL was significantly associated with several unmet information needs, with individuals in poor
health having a greater chance of unmet needs than those in good health. These information needs span
across all yCRC respondents, yCRC respondents undergoing treatment, and those who completed
treatment and/or actively being followed-up. With regards to unmet needs across all respondents, poor
HRQoL was associated with work and cancer, parenting and cancer, and mental health and cancer. For
respondents undergoing treatment at survey completion, poor HRQoL was associated with a greater
chance of the following information needs being unmet: nutrition/diet, exercise/physical activity, and
clinical trials for new treatments. Lastly, poor HRQoL was associated with a greater chance of the

information need on bowel activity being unmet (refer to Tables 12a-d).

Treatment status

The current treatment status of respondents was significantly associated with the information need
regarding the chances of surviving cancer, where adjusted ORs of 0.53 (95% CI, 0.3 to 0.91) and OR of
0.5 (95% CI, 0.25 to 1.0) were reported for respondents analyzed who were being followed-up and were

survivors, respectively (compared to respondents who were current patients) (refer to Table 12a).
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Current age

Age was a significant predictor of information needs where being a younger respondents at the time of
completing the survey was inversely associated with having information needs regarding the cause of
cancer, sexual activity, and the long-term side-effects of treatment being unmet. An adjusted OR as low

as 0.15 (95% CI, 0.035 to 0.63) was reported for individuals between 20-29 years having an unmet

information need in the cause of cancer, compared to those between 40-49 years (refer to Tables 12a, d).

Ethnicity
Furthermore, respondents’ ethnicity was significantly associated with having the information need on
clinical trials for cancer treatments, where those of non-White ethnicities had an adjusted OR of 0.42

(95% CI, 0.18 to 0.91) when compared to those of a White ethnicity (refer to Table 12a).
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Table 12a. Odds ratios and 95% confidence intervals for predictors of unmet information needs for information items at the time of

yCRC diagnosis

Dealing with the

Surviving Cancer Cause of cancer Rls'f of cancer to C!lnlcal Specialized tests side-effects of
family trials Qo
radiation
Age diagnosed
20-29 yr 0.63 (0.18, 2.5)
30-39 yr 0.52 (0.27, 1.11)

40-49 yr (ref)

1.0

Current age

20-29 yr 0.15 (0.035, 0.63)* 1.66 (0.28, 10.0)
30-39 yr 1.43 (0.53,3.33) 1.11 (0.53,2.5)
50-59 yr 1.428 (0.526, 3.33) 2.0(1.0,3.33)
60-69 yr 2.0 (0.30, 10.0) 0.45(0.13, 1.67
40-49 yr (ref) 1.0 1.0
Gender

women vs men

(ref) 0.77 (0.40, 1.30)
CRC type

colon and rectal

2.50 (1.11, 5.0)*

rectal

2.50 (1.43, 5.0)*

colon (ref) 1.0

CRC stage

stage 0 0.035 (0.0069, 0.36)* 0.91 (0.12, 10.0)

stage 1 0.56 (0.18, 1.67) 0.63 (0.26, 1.43) 5.0 (0.0, 0.40)
stage 2 0.53 (0.21, 1.43) 0.59 (0.29, 1.25) 2 (0.67,10.0)
stage 4 1.66 (0.63, 5.0) 1.43 (0.83, 2.50) 1.67 (0.59, 5.0)
stage 3 (ref) 1.0 1.0 1.0

Note. Each column represents a multivariable logistic regression model with the outcome as unmet information need for the corresponding item

p < 0.05
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Table 12a. Odds ratios and 95% confidence intervals for predictors of unmet information needs for information items at the time of

yCRC diagnosis (continued)

Dealing with the

married (ref)

Surviving Cause of cancer Rls'f of cancer to Clinical trials Specialized side-effects of
Cancer family tests . .
radiation

HRQoL

poor 1.67 (0.91, 3.34) 1.43 (0.91, 2.50) 2.5(1.43,5.00* | 1.67 (1.0, 2.50)

good (ref) 1.0 1.0 1.0 1.0

Treatment status

follow-up 0.53 (0.30,0.91)* | 0.91(0.37,2.50)

survivor 0.50 (0.25,1.0)* 0.5(0.17, 1.67)

patient (ref) 1.0 1.0

Country

Canada 1.0 (0.59, 1.67) 1.25 (0.59, 2.50) 2 (1.25,5.0)*

Other 0.71 (0.22,2.50) | 0.77(0.19,3.33) | 1.43(0.38,5.0)

UK 3.33(1.43,10.0)* |  0.59(0.20,1.66) | 1.67 (0.71, 3.33)

US (ref) 1.0 1.0 1.0

Marital status

non-married vs 1.67 (1.0, 3.33)* 2.0(0.77, 5.0) 0.24 (0.087, 0.67)

Ethnicity

non-white vs white

(ref) 0.42 (0.18, 0.91)*
Internet use

always 5.0(1.43,10.0) *

usually 5.0 (0.0, 1.67)*

sometimes 5.0 (1.25,10.0)*

never (ref) 1.0

Note. Each column represents unmet information needs as dependent variables in separate multivariable adjusted logistic models. Only
significantly associated variables in each model are reported.

*p<0.05
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Table 12b. Odds ratios and 95% confidence intervals for predictors of unmet information needs

for information items for yCRC respondents currently undergoing treatment

Clinical trials  Exercise and physical = Nutrition and Other patients’
for new activity during diet during experiences

treatments treatment treatment about treatment
HRQoL
poor 5(1.25, 10)* 2.5(1.0, 10.0)* | 3.33 (1.43, 10.0)* 2.0(0.77, 5.0)
good (ref) 1.0 1.0 1.0 1.0
Country
Canada 1.11 (0.22, 5.0) 3.33 (1.0, 10.0)
Other 0.38 (0.019, 10.0) 0.24 (0.024, 2.50)
UK i i
US (ref) 1.0 1.0
Ethnicity

non-white vs

4.0 (0.80, 18.90)

white (ref)
Internet use
always

10.0 (0.0, 0.83) 0.0 (0.0, 2.50)*
sometimes

3.33(0.37, 0.0) 10.0 (0.91, 0.0)
usually

3.33(0.43, 0.0) 0.0 (0.0, 2.0)*
never (re

(ref) 1.0 1.0

Note. Each column represents unmet information needs as dependent variables in separate multivariable
adjusted logistic models. Only significantly associated variables in each model are reported.

%p<0.05

1 - Quasi-complete separation
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Table 12c. Odds ratios and 95% confidence intervals for predictors of unmet information needs for

information items for yCRC respondents who have completed treatment and/or actively being

followed-up

Exercise and physical Bowel activity

after treatment

activity after

treatment
CRC stage
stage 0 1.43 (0.20, 10.0)
stage 1 0.20 (0.052, 0.77)*
stage 2 1.11 (0.50, 2.50)
stage 4 1.0 (0.38, 2.50)
stage 3 (ref) 1.0
HRQoL
poor 1.43 (0.77, 2.50) 2.50(1.25,5.0)*
good 1.0 1.0
Internet use
always 3.33(1.11, 10.0)*
sometimes T
usually 2 (0.71, 5.0)
never (ref) 1.0

Note. Each column represents unmet information needs as dependent variables in separate multivariable

adjusted logistic models. Only significantly associated variables in each model are reported.
*p<0.05
1 - Quasi-complete separation
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Table 12d. Odds ratios and 95% confidence intervals for predictors of unmet information needs for information items for all yYCRC

respondents on the impacts of yCRC

. . Work and Parenting with Mental health Bowel activity Long-term side-
Sexual activity

cancer cancer and cancer after cancer effects of treatment
Current age
20-29 yr 0.5 (0.15, 1.67) 0.91 (0.16, 5.0) 0.53 (0.12, 2.50)
30-39 yr 1.0 (0.50, 2.0) 0.63 (0.29, 1.43) 0.34 (0.16, 0.77)*
50-59 yr 0.77 (0.38, 1.43) 0.83 (0.38,2.0) 0.50(0.23, 1.11)
60-69 yr 0.19 (0.034, 1.0)* 0.12 (0.0090, 1.67) 0.19 (0.048, 0.77)*
40-49 yr (ref) 1.0 1.0 1.0
Gender
X;’glen Vs men 1.67 (0.91,3.33) | 1.67(0.91,3.33)
CRC stage
stage 0 0.40 (0.054, 3.33) 0.16 (0.012, 2.0)
stage 1 0.50 (0.166, 1.43) 0.83 (0.29, 2.50)
stage 2 0.91 (0.40, 2.0) 0.91 (0.43,2.0)
stage 4 1.0 (0.53, 1.67) 0.16 (0.012, 2.0)
stage 3 (ref) 1.0 1.0
HRQoL
?r‘;%r vs good 1.67 (0.91,2.50) | 2.50 (1.67, 5.0)** 2.0(1.0,3.33)* | 2.0(1.11,3.33)* | 2.50(1.25,5.0) 2.0 (1.0,3.33)
Country
Canada 1.0 (0.56, 1.67) 2.0 (0.91, 5.0)
Other 0.33 (0.086, 1.25) 0.56 (0.086, 3.33)
UK 1.25 (0.45, 3.33) 0.63 (0.23, 1.67)
US (ref) 1.0 1.0
Internet use
always 2.0 (0.67, 5.0) 5.0 (5.0, 10.0)* 3.33 (1.0, 10.0) 3.33 (1.0, 10.0)* 2.0 (0.59, 5.0)
sometimes 1.25(0.42, 3.33) T 2.0 (0.67,5.0) 3.33(0.91, 10.0) 1.67 (0.56, 5.0)
usually 2.50(0.91, 10.0) 1.67 (0.71, 5.0) 2.50(0.91, 10) 2.50(0.77,10.0) 3.33 (1.11, 10.0)*
never (ref) 1.0 1.0 1.0 1.0 1.0

Note. Each column represents unmet information needs as dependent variables in separate multivariable adjusted logistic models. Only 65

significantly associated variables in each model are reported.

p<0.05

1 - Quasi-complete separation




3.4 Discussion

This descriptive cross-sectional study investigated the information-seeking behaviours and information
needs of individuals diagnosed with yCRC. It has been indicated that yCRC respondents heavily relied on
the Internet to find yCRC at their most recent search for yCRC information. Among the sample analyzed,
74%, 47%, and 46% of respondents relied on doctors or other medical professionals, the Internet, and
cancer organizations to obtain yCRC information, respectively. To date, this is the first investigation to
examine the information-seeking behaviours of a yCRC sample.

Among the 39 information need items surveyed, 26 unmet information needs were found across
the five information domains explored. Specifically, there were five out seven of unmet information needs

in the time of diagnosis domain, five out of 13 unmet needs regarding the treatment domain, seven out of

eight unmet needs in the currently undergoing treatment for yCRC domain, four out five unmet needs in

the completed treatment and/or actively being followed-up domain, and seven out of seven unmet needs

in the impacts of yCRC on life domain. Furthermore, this study identified significant predictors of various

unmet information needs, including cancer type, cancer stage, treatment status, HRQoL, country of
residence, ethnicity, marital status, and Internet use. These predictors may aid in identifying and
allocating resources to subpopulations more likely to experience unmet information needs.

To date, this is the first known report to empirically document the information needs of adults
with yCRC at diagnosis, during treatment, and into survivorship. A recent literature search uncovered a
2019 cross-sectional survey study that evaluated the unmet information needs of CRC survivors (113). As
in this study, the outcome (unmet information needs) was measured using the CaSUN questionnaire
(113). Survivor characteristics associated with unmet information needs were measured using negative
binomial regression models (113). Explanatory variables included were age at diagnosis, time since
diagnosis, cancer type (colon or rectal), and treatment status (113). Vu et. al recruited 99 CRC survivors
(58 with colon cancer, 41 with rectal cancer) undergoing surveillance (113). The mean age of colon

cancer survivors was 60 (SD: £12) and 56 (SD: +11) for rectal cancer survivors (113).
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The study by Vu et al. found that about 67% of recruited colon cancer survivors and 90% of
rectal cancer survivors had at least one unmet information need (113). It was also revealed that higher
rates of treatment-related problems were reported among rectal cancer patients (113). Multivariable
analysis suggests that receiving radiation treatments is significantly associated with greater treatment-
related needs (113). The results of the study by Vu et al. are consistent with this thesis work. That is,
examining the association between unmet information needs and cancer site in this thesis work revealed
that rectal cancer respondents had a greater chance of having an unmet information need regarding the
risk of cancer to family. These findings highlight the importance of assessing patient characteristics and
their association with patient information needs in the design and implementation of targeted patient and
Survivor resources.

3.4.1 Complexities of yCRC, Ineffective Self-Management and Unmet Information Needs
Individuals with diagnosed yCRC have to contend with numerous dimensions of disease burden,
including symptoms, treatment-associated side-effects, and uncertainty (102). Applying this concept of
self-management, all the information items probed by this survey (physical, social, and emotional impacts
of yCRC) assessed different dimensions of self-management. Ose et al. proposed three complexities an
individual diagnosed with a disease encounters that run parallel to the self-management dimensions:
complexity of the disease, complexity of care, and complexity of the treatment data (102). Complexity of
the disease is associated with the physical and psychological impacts of the disease, as well as treatment-
associated side-effects (102). Complexity of care is associated with interactions with health care
professionals, personal and social interactions, long-term care, and home care (102). Lastly, complexity of
treatment data relates to how longer durations of treatment, survival, and follow-up are associated with
larger amounts of information that patients must manage (102).

The inability of individuals diagnosed with yCRC to self-manage is significantly associated with
lower HRQoL and well-being (14-16, 102). Effective self-management is composed of the following

processes: identifying disease information needs, navigating resources to obtain information needs, and
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further implementing the information to address needs (102, 114). As the gap between the complexities
and an individual’s capacity to address them increases, the ability to self-manage is compromised (102).
Effective self-management requires the ability to seek support and guidance, search for information, and
then disseminate information (102). It can be inferred, then, that the inability to self-manage corresponds
with difficulties seeking and managing information needs. As such, I have proposed a framework to aid in
the interpretation of my findings. This framework adapted both from the concept of self-management
from Ose et al. and Wilson’s Second Model of Information Behaviour Model was used to explain how the
complexity of a yCRC diagnosis affects self-management and, in turn, specific information needs and
information-seeking behaviours, as well as how intervening variables confound this pathway (see Figure
7 for the proposed framework). An individual’s capacity to address the complexities of yCRC, along with
their information-seeking behaviours, are dependent on their personal characteristics. This relates to
Wilson’s Second Model of Information Behaviour, where intervening variables including demographic
background, social role, environmental variables, and psychological predispositions play a role in
information seeking (40). Relating to yCRC, individuals with a complex diagnosis may not be able to
effectively self-manage by identifying, obtaining, and implementing the information they need, which
results in unmet information needs. This association has been reinforced in this study; it was found that
individuals with more advanced stages of yCRC (increased complexities) are more likely to have unmet

information needs.
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Figure 7. Proposed framework on self-management, information needs, and information seeking.
Adapted from Looking for Information: A Survey of Research on Information Seeking, Needs, and

Behavior (p. 137), by Case, D., 2007, London: Elsevier LTD. Copyright 2007 by Elsevier LTD.

3.4.2 Unmet Information Needs
Respondents of this survey demonstrated unmet information needs regarding diet/nutrition, physical
activity/exercise, bowel management, and psychosocial aspects (i.e., mental health, sexual activity, work,
parenting), all considered self-management activities. Responses signaled a need for information on new
treatments. There were substantial unmet information needs on clinical trials at diagnosis and alternative
treatments while undergoing treatment. Interestingly, analysis of the treatment-related items revealed that
respondents desired counselling on "dealing with" treatment-associated side-effects regardless of the
treatment they received. Treatment-associated side-effects of yCRC have substantial physical (20) and
psychosocial (22) morbidities. According to Ose et al., such treatment-associated side-effects increase the
complexity of the disease. This unmet information need and increased disease complexity may contribute
to the other unmet information needs around self-management including bowel activity, mental health,

sexual activity, work and cancer, diet and nutrition, and exercise and physical activity.

69



3.4.3 Significant Predictors of Unmet Information Needs
The importance of determining significant associations between unmet information needs and socio-
demographic characteristics is a step towards targeting patients and survivors who report unmet needs.
Such targeting may be effective in informing health care practitioners on what specific supportive care,
informational resources, and services to provide to specific subpopulations with yCRC. Overall, 18
multivariate logistic regressions were conducted between specific items of unmet information needs and
potential predictors. It was revealed that unmet needs appeared to have strong associations with
respondents’ cancer characteristic (i.e., cancer type, cancer stage, treatment status), HRQoL, country, and

Internet use.

Cancer characteristics
Individuals diagnosed with rectal or both colon and rectal cancer had a 150% greater chance of having an
unmet information need on the risk of cancer to family members than those diagnosed only with colon
cancer. This observed association may be a reflection of the increase complexities associated with rectal
cancer compared to colon cancer. That is, rectal cancer patients are more likely to have ostomies and
develop infections compared to colon cancer—leading to rectal cancer patients requiring more
information to self-management and more possible unmet needs. Furthermore, rectal cancer is generally
less prevalent, with around 25 cases per 100,000, compared to around 37 cases per 100,000 for colon
cancer (1). Moreover, rectal cancer is associated with a lesser mortality rate, with around 3 cases per
100,000, compared to around 5 cases per 100,000 for colon cancer (1). This lower prevalence and
mortality of rectal cancer may correspond with less public and scholarly attention and possibly lead to
fewer resources and supportive care. This relative disparity in resources and supportive care may explain
the observed unmet information needs for individuals with cancer in the rectum.

With respect to cancer staging, those with less advanced staging had lower odds of having unmet

information needs than those with more advanced staging. This may be explained by the fact that less
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advanced yCRC stages are associated with less aggressive treatment and fewer complications and,
therefore, potentially fewer information needs. Similarly, it has been suggested that survivors have a
lower chance of having unmet information needs than patients undergoing treatment. Generally, survivors
are years beyond diagnosis and treatment, and accordingly, have better quality of life and fewer activating

mechanisms or motivators that drive the search for necessary information.

Health-related quality of life

Sufficient information on disease management is necessary for optimal well-being (15, 16); a lack of this
information is associated with decreased HRQoL (14). Individuals with good HRQoL in the analyzed
sample were less likely to have unmet information needs at their current disease stage than those with a
poor HRQoL. The observed association between HRQoL and unmet information needs in this study has
been reiterated in other studies (15, 49). This finding was also observed in a US study by Zebrack (2009)
that investigated the supportive care needs of young adult cancer survivors (49). Results of this
highlighted study indicated that survivors reporting good health were less likely to report unmet
information needs (49). This finding suggests that clinicians should monitor patients' and survivors'

HRQoL and enquire about any information needs for those with poor HRQoL.

Country of residence

Given the international nature of the survey, I assessed differences in information needs by geographic
location. I noted that country of residence was also associated with having certain information needs met
or unmet. Individuals from Canada had a higher chance of having an unmet information need on
specialized cancer tests compared to individuals from the US. This may be explained by the inherent
differences in the two countries' health care systems. Specifically, specialized colorectal cancer testing,
and targeted therapy may be more common in the US, with its private health care system. The uptake of

targeted therapy may be comparatively lower in Canada, leading to less unmet information needs.
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Internet Use

The Internet is the predominant source of information respondents analyzed sought when looking for
yCRC information at their most recent search. Furthermore, Internet use was a significant predictor of
unmet information needs. In particular, Internet use was associated with a greater chance of information
needs being unmet for individuals that “always” or “usually” used the Internet to find yCRC information,
compared to those who “never” used it. The Internet has the potential to be an excellent source of health
information; however, it does have several shortcomings (115). For instance, difficulties finding and
understanding information online, the variable quality of information, and the potential for
overconsumption are drawbacks that could explain the greater odds of information needs being unmet
(115-117). Both a US and UK survey reported that individuals with yCRC report difficulties finding age-
appropriate information (107, 118). Correspondingly, yCRC respondents who rely on the Internet to
fulfill information needs may find a lack of age-appropriate information, explaining the increased odds of
having information needs unmet for individuals who regularly use the Internet. In addition, greater
Internet use may correspond with more questions arising, whereas with less Internet use, more targeted
questions may be sought and answered by physicians or other sources, having needs met. In other words,
more Internet use could increase information needs, thus raising the odds of those needs being unmet.
Residence status may act as a confounder where individuals from remote locations have poor Internet use
and, in turn, different information needs. However, the inclusion of the neighborhood status did not affect

the association between Internet use and any unmet needs.
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3.4.4 Implications
The findings of this study may improve patient-clinician care and communication by informing health
care practitioners about the supportive care, informational resources, and services to provide to specific
subpopulations with yCRC. For instance, there are large proportions of individuals diagnosed with yCRC
that have unmet information needs regarding self-management (i.e., diet/nutrition, physical
activity/exercise, bowel management, mental health, etc.). Guidance and counselling regarding the
specific needs within self-management could be implemented to address such needs. In particular, 71% of
the sample analyzed that were undergoing treatment and 64% of those who completed treatment had an
unmet information need regarding diet and nutrition. Further, the implementation of psychological
support for individuals with yCRC is crucial; 70% of respondents reported a need for more information
regarding mental health and cancer.

Gender bias has repercussions in research and warrants consideration. Notably, the majority of
the analytic sample were women (70%) for whom information needs were largely unmet. This result may
reflect a possible gender bias in the health care where women receive less guideline-based care compared
to male patients. Gender bias in disease management has been observed in different diseases. Specifically,
it has been indicated that women with myocardial infarction (119) and heart failures (120) receive less
guideline-based diagnosis (121). It is possible that women with yCRC also receive less guideline-based
care. Colorectal cancer, similar to other chronic diseases, is a complex diagnosis (102) with established
disease management guidelines and evidence-based recommendations (122). The unmet information
needs reported in this study may allude to the presence of gender bias where women do not receive the
information they need for effective self-management. Moreover, the analytic sample was comprised
predominantly of women who have completed a post-secondary education. Studies have suggested a
possible association between education attainment and health literacy (123). As such, women in this
analytic sample may be more inclined to need information because of their higher literacy but are actually

receiving less disease management information—leading to greater unmet information needs. However,
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this finding may also be a consequence of participant bias. There is substantial evidence suggesting that
women are more likely to participate in scientific research (124-129). That is, the majority of the recruited
sample being women may a by-product of this participant bias. Bivariate analysis examining the
differences in all unmet information needs between men and women reveals that indeed there is no
statistically significant difference in unmet needs between both genders.

Lastly, this research recognizes the relevance of serving patients and survivors with online
resources. The increased odds of having information needs unmet for those that regularly use the Internet
may signify a lack of appropriate resources or access for patients and survivors. Additionally, the Health
on Net survey (2005) suggests that 90% desire reliable online resources recommended by their health care
providers (115). Results from this survey reinforce this: around 46% of respondents reported “always” or
“usually” using the Internet to find yCRC-related information, and 44% searched for yCRC-related
information at the most recent time they had an information need. Further, 81% of respondents expressed
interest in a future eHealth resource that provides reliable yCRC information. Patients and survivors of
yCRC reported desiring information on other patients’ experiences with yCRC. As reported in a 2015 UK
survey, 33% of respondents with yCRC felt that existing resources were intended for older patients, and
half noted a lack of peer support with “no one their age with bowel cancer to talk to” (130). Also, unmet
information needs were also observed among respondents who have completed treatment. A 2017 US
survey similarly reported struggles with finding age-appropriate support and subsequent feelings of
isolation in yCRC patients (118). These findings were consistent with my findings: 72% of survivor
respondents reported an unmet need regarding other patients’ experiences with yCRC. This supports the
implementation of a future eHealth resource that provides reliable and appropriate yCRC information
along with a platform for connecting patients and survivors.

3.4.5 Limitations and Strengths
There were several limitations of this study. This study employed a Web-based survey that used

convenience sampling, a form of nonprobability sampling where the probability of a respondent
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completing the survey is indeterminate, leading to noncoverage bias (103). The choice to complete a
survey is at the discretion of the respondents, and it is thereby non-random. Further, due to the lack of
information on those who opted out of completing the survey, assessing the magnitude of the bias is
beyond reach (103). Efforts were made to reduce non-convergence bias through local promotion of the
study using non-Internet recruitment methods. However, with predominantly online recruitment, the
sample is biased to individuals that have Internet access. This bias may have inflated estimates of Internet
information-seeking behaviours and the degree to which information needs are met. Nonresponse bias is
also inherent to Internet surveys. To elaborate, individuals who have access to the Internet but are
unwilling to participate may be meaningfully different than individuals who have completed the survey.
The noncoverage and nonresponse biases limit the generalizability of the findings from this survey-based
study. The generalizability is further compromised by the composition of the recruited sample, which was
predominantly White women with postsecondary education. Because of the cross-sectional design of
survey, it is difficult to make casual inferences from findings (131)—a further limitation of this study. It
is possible those of poor HRQoL are frustrated and dissatisfied with their current health state and their
unmet information needs may be a proxy of their frustration and dissatisfaction with their current state.
Relating to this, the construct validity of whether this survey truly a measure of unmet information needs
has not been validated—an area of future research. However, the piloting of this survey among clinicians
and patients to reduce measurement error and to improve the face validity of the survey was conducted as
a means to mitigate this. Additionally, the survey lacked criteria to validate if respondents were truly
diagnosed with yCRC.

Strengths of this study include the involvement of patient engagement groups, patients, and
clinicians in the development and piloting of the survey, which improved internal validity. Prior
established surveys were adapted to further improve the internal validity of the survey. Specifically,
integrating questions from the HINT survey and the EQ-5D-5L were strengths in assessing information-

seeking behaviours and HRQoL, respectively. Moreover, the global coverage achieved through the online
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promotion of this survey is indeed a strength of this study. Lastly, the broad range of information items

and sources inquired in this study allowed for the careful investigation of the set research objectives.

3.5 Conclusions

There are several unmet information needs for those afflicted by yCRC regarding different aspects of self-
management. The findings of this study may inform the need for cultivating effective patient-clinician
care, communication, and patient education—to address unmet information needs. This study also
highlights the need for further examining how unmet information needs arise as well as the predictors and

ramifications of unmet needs.
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Chapter 4: Conclusion and Integrated Discussion

This thesis contributes to a greater understanding of yCRC by exploring the epidemiology and
information needs of patients with this disease. This concluding chapter will discuss the key findings of
the thesis, the results from Chapters 2 and 3, the strengths and limitations of the work, and the

implications and future directions of this research.

4.1 Key Findings

The objective of Chapter 2’s systematic review was to confirm whether the incidence of yCRC is
increasing globally, estimate the magnitude of this increasing risk, and examine prevalence trends. This
systematic review revealed that the risk of yCRC is increasing in North American and Oceanic countries,
driven by rising rectal cancers in younger adults over the past two decades. It also highlighted a need for
more data on incidence trends of yCRC in less represented countries; there are comparatively fewer
studies from Europe, Asia, and Africa than from North America. In particular, there were 25 studies
identified from North America, three from Europe, six from Asia, and only one from Africa. Furthermore,
this review identified the literature gap of a lack of population-level studies evaluating determinants and
trends in the burden of yCRC.

Chapter 3, a descriptive cross-sectional survey study, aimed to determine the unmet information
needs of individuals diagnosed with yCRC. A total of 39 information items was assessed, 26 of which
were unmet in at least 50% of respondents. A need for more information on self-management and
alternative treatments was reported across the yCRC disease continuum. With the majority of respondents
seeking information from doctors, possible explanations for unmet needs may be due to deficits in health
care systems or difficulties in self-management strategies from disease complexities. A proposed
explanatory model was constructed to depict the complex relationship between a yCRC diagnosis, self-
management, information needs and information-seeking behaviours. The final explanatory model is

illustrated in Figure 7.
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Lastly, investigating the associations between significant predictors and information needs
revealed that respondents with rectal cancer, advanced stages of yCRC, or greater Internet seeking

behaviours were significantly associated with a greater odds of having unmet information needs.

4.2 Integration of the Research

This thesis integrated a systematic review (Chapter 2) with a descriptive cross-sectional survey study
(Chapter 3) to describe the information needs of individuals with yCRC. The results from Chapter 2
underscored the need to conduct the study presented in Chapter 3. This thesis has empirically established

a growing risk associated with yCRC: a patient population with substantial unmet information needs.

4.3 Limitations of the Research

The limitations of this collective research affect the conclusions that can be derived. A common
recurrence presented in both Chapters 2 and 3 is the preponderance of White ethnicity and English
language. Namely, the increasing risk of yCRC was predominantly presented in North American and
Oceanic nations, particularly the United States, Australia, and Canada. Among the 40 articles included in
the systematic review, 29 articles (73%) were from North American and Oceanic nations—where the
White ethnicity is common, and English is the first language. Similarly, 87% of respondents analyzed
from the cross-sectional study were from North American and Oceanic nations. This dominance of North
American and Oceanic nations in both chapters compromises the generalizability of the conclusions that
can be drawn from this thesis work. This compromise also limits the ability to examine social inequalities
related to yCRC trends and unmet information needs. In particular, it is possible that certain ethnicities
may have certain characteristics (i.e., lifestyle and predisposing genetic factors) that are driving the
increasing incidence of yCRC. Furthermore, it is also likely that these ethnicities are less likely to utilize
health care services (i.e., cancer screening services) as visible minorities (132). Therefore, understanding
the social inequalities and ethnic differences in incidence trends of yCRC is pertinent given the rise in

international tourism and its effects on global public health (133).
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Cultural and language barriers are also important factors in health care (134). This becomes
complex as western medicine has evolved into a subculture itself with a unique language, history and
methodology (134). Language is crucial in how patients define, perceive, and react in health care
situations (i.e., yCRC diagnosis). This is a key limitation in the systematic review with only English
articles being included. In an effort to expand the reach of the survey, the inclusion criteria in the cross-
sectional study was open to individuals who can complete the survey in English, French, Spanish, or
Mandarin. However, the number of respondents that completed the survey in non-English languages was
very small (N = 3). As such, a key limitation of this research is the restricted number of languages
involved in both the systematic review and cross-sectional survey study—limiting the data collected and
the overall findings. However, acknowledgement of such key limitations throughout this thesis can

inform the design of future studies.

4.4 Implications and Recommendations

Researching the epidemiology of yCRC can be used to guide and evaluate strategies in the management
of the yCRC population. Overall, by synthesizing findings from peer-reviewed, epidemiologic studies,
Chapter 2’s systematic review provides empirical evidence that confirms the increasing incidence of
yCRC, particularly in North American and Oceanic countries, driven by an increase in rectal cancers.
Continued efforts for awareness and education to address this increasing risk are warranted. The specific
implications and recommendations from the results of this systematic review are discussed.

4.4.1 Systematic Review
The first implication of the included systematic review is that the incidence of yCRC is increasing,
predominantly in North America. The first recommendation to address this implication would be to raise
awareness of the signs and symptoms of yCRC, asymptomatic yCRC, risk factors of yCRC, and the
necessity of periodic screening. This can be achieved by creating and distributing educational resources
sourced from research articles and clinicians. Incorporating patient-engagement groups in the

development of educational resources would improve the applicability and comprehension of resources to
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patients. Highlighting patient experiences and stories may be an effective strategy in educating the
population. Lastly, population education can be accomplished through public health interventions
distributed through television, brochures, and online platforms.

The second recommendation is to develop initiatives to aid in sensitizing medical practitioners to
the signs and symptoms of yCRC in order to improve detection and diagnosis. It has been indicated that
yCRC patients are diagnosed with more advanced-stage cancer (10, 11, 29, 35, 36). Two possible
explanations for this may be 1) a delay in seeking medical care in young adults and 2) the dismissal of
symptoms consistent but nonspecific to yCRC in young adults by clinicians (11). The first
recommendation would aid in spreading awareness of yCRC in young adult populations, addressing the
former explanation. It is, however, important to spread awareness of the increasing risks and symptoms of
yCRC to health care professionals. Providing similar educational resources described in recommendation
1 tailored towards medical practitioners would aid in sensitizing medical practitioners. The last
recommendation would be to initiate routine CRC screening starting at younger ages. This practice was
suggested by the American Cancer Society in 2018; the recommended age for average-risk adults to
initiate screening was lowered from 50 to 45 years (64). Applying the same change in routine CRC
screening is recommended for the Canadian health care system, where yCRC is also on the rise (32, 37).

A further implication that can be drawn from the systematic review is the that incidence of rectal
cancer is increasing in young adults. As a by-product of this increase, it is recommended to change the
current screening guidelines to increase the number of endoscopies performed on patients presenting with
symptoms of rectal cancer, such as rectal bleeding (80). Similarly, a flexible sigmoidoscopy would also
be suggested in settings where rectal cancer symptoms are presented (80).

4.4.2 Cross-Sectional Survey Study
The urgency to improve the outcomes and supportive care of yCRC has escalated with the established
increasing incidence highlighted in this thesis, along with improved survival from advancements in both

detection and treatment (19). As more individuals are being diagnosed with yCRC and both the patient
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and survivor populations are increasing, assessing their respective information needs is a step towards
improving outcomes, such as quality of life.

The main implication of the cross-sectional survey study is that the information needs of
individuals with yCRC are largely unmet. Therefore, cultivating effective patient-clinician care and
communication could aid in patient education and subsequently in addressing patient information needs.
It has been indicated that improvements in patient-clinician care and communication are associated with
improved treatment adherence, patient satisfaction, and self-management (135). As suggested throughout
this thesis, poor self-management may be a consequence of unmet information needs. Hence, educating
patients on effective self-management strategies and providing relevant resources would allow patients to
better cope with their disease complexities—potentially reducing unmet information needs. In other
words, patient education is crucial to effective self-management and would reduce the potential of unmet
information needs.

The analysis of respondents’ characteristics suggests that individuals with rectal cancer,
advanced-stage cancer, and poor HRQoL are more likely to have unmet information needs. It is
recommended to identify and further enhance care and communication for these individuals, as well as
provide support for developing effective self-management techniques. It was also indicated that yCRC
patients would find an eHealth resource with reliable cancer information useful. As such, developing an
eHealth resource that provides reliable and appropriate yCRC information along with a platform for
connecting patients and survivors would be helpful. As many patients seek information online, an eHealth
resource would also assist in disseminating appropriate information. Lastly, the final implication drawn
from the survey study of this thesis is that individuals that regularly use the Internet to find yCRC-related
information are more likely to have unmet information needs. Organizing information through an eHealth
resource could provide reliable information to patients and also reduce the possibility of patients
encountering contradictory or unhelpful information and overconsuming information; therefore, reducing

the potential of unmet information needs.
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4.5 Future Research Directions

This thesis provides a description of the incidence trends of yCRC and the information needs of
individuals diagnosed with this disease. This work has identified several areas for future research. One
direction for future research pinpointed by this thesis work is the need to examine reasons for the
increasing risk of yCRC and is important to inform prevention efforts. Indeed, among the studies included
in the systematic review, only 1 evaluated population-level determinants of yCRC. As such, a direction
for future research would be to conduct population-level examinations of the burden of yCRC in terms of
trends in prevalence. It is only through population-level examinations of the number of people who have
been previously diagnosed with yCRC that can be counted and used to characterize survivors and
ultimately inform the long-term impacts of yCRC. Investigating the trends in survival and mortality in
yCRC is another area for future research identified in the systematic review. These investigations would
inform the contemporary knowledge of this disease. Furthermore, future research should assess the trends
of yCRC using the web-based platform by WHO International Agency for Research on Cancer (IARC),
which collects and presents data from cancer registries from all over the world. Lastly, there is
inconsistency and heterogeneity in reporting trends of yCRC identified through this research. One
direction for future research would be to report findings in a manner that facilitates pooling results with
other studies. For example, reporting results APC by 5- or 10-year periods would make it amendable to
pool results from other studies. Similarly, reporting results according to ethnicities in future studies would
allow for examination of trend differences between ethnicities.

Though there are inherent limitations of the descriptive cross-sectional survey, this work lays a
path for several directions for future research. For instance, designing a longitudinal study would be
valuable in evaluating the casual relationships between predictors and unmet information needs.
Investigating the information needs of individuals diagnosed with yCRC via a qualitative study would be
beneficial in providing more detail and depth on the experiences of patients and survivors. Conducting a

qualitative investigation would also elucidate the levels of communication between yCRC patients and
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their health care providers (136). An additional future direction for research would be to ascertain what
specific information is readily available, what information is being used, and what information is being
directly sought by yCRC patients and survivors. Moreover, determining how health care providers infer
and aid in fulfilling the information needs of patients would provide insight into the role of health care in
addressing patient information needs. Further, future research could explicitly examine the role of eHealth
in supporting individuals diagnosed with yCRC. This eHealth platform would deliver reliable and

appropriate yCRC information and connect patients and survivors.

4.6 Conclusion

In this thesis, insight into the epidemiological trends of yCRC and information needs of yCRC patients
are presented; several concluding points are emphasized. First, in a systematic review, it was established
that the risk of yCRC is increasing, particularly in North American and Oceanic countries, and is driven
by rising rectal cancer rates. Second, in a descriptive cross-sectional survey, it was revealed that
individuals diagnosed with yCRC have several unmet information needs regarding self-management. It
was indicated that having unmet information needs was significantly associated with poor HRQoL. As a
collective work, this thesis provided evidence that risk of yCRC is increasing predominantly in North
American and Oceanic countries, driven by rising rectal cancers in younger adults over the past two
decades. In addition, this thesis reports that the information needs of a sample comprised of mostly of
highly-educated White women are substantially unmet, affecting their HRQoL. From my thesis
implications, I recommend the implementation of awareness programs for the public, yCRC patients, and
clinicians. It is also encouraged to change current screening guidelines for patients presenting with
symptoms of rectal cancer. My findings are applicable to clinicians and other health care professionals

involved in the care and education of yCRC patients.
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Appendix

Database search strategy

Searches Results
exp Colorectal Neoplasms/ 222458
colon tumor/ or rectum tumor/ or colorectal tumor/ 134997
("adenomatous polyposis coli" or "adenomatous polyposis colus" or "familial 17139
polyposis syndrome*" or "familial adenomatous polyposis coli" or
"adenomatous polyposis of the colon" or "familial adenomatous polypos*" or
"familial polyposis coli" or "familial adenomatous polyposis of the colon" or
"familial multiple polypos*" or "familial polyposis of the colon" or "herary
polyposis coli" or "herary polyposis colus" or "familial multiple polypos*" or
"familial multiple polyposis syndrome*" or "familial polyposis syndrome*" or
"myh associated polypos*" or "polyposis coli" or "polyposis colus" or "familial
polyposis colus" or "familial intestinal polypos*" or "adenomatous intestinal
polypos*").ti,ab.
("Gardner syndrome*" or "Gardner's syndrome*" or "Gardners 2264
syndrome*").ti,ab.
("Lynch cancer family syndrome 2" or "Lynch cancer family syndrome II" or 6712
"Lynch syndrome*").ti,ab.
((colorectal or colon or sigmoid or rectal or rectum or anus or anal or perianal 449975
or circumanal or rectosigmoid) adj4 (neoplasm* or carcinoma* or cancer® or
tumor*® or tumour*)).ti,ab.
CRC.ti,ab. 62271
or/1-7 [CRC] 544262
("young onset" or "early onset" or AYA or "young age" or "younger age" or 201499

"early age").ti,ab.
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10 | (adolescen* or youth* or teen* or "young adult*" or "under 50" or "under the 962686
age of 50" or "younger than 50" or "49 and younger" or "15-49 year" or "under
40" or "under the age of 40" or "younger than 40" or "under 30" or "under the
age of 30" or "younger than 30" or "under 20" or "under the age of 20" or
"younger than 20" or "young patient*" or "younger patient*").ti,ab.
11 |9 or 10 [UNDER 50] 1138392
12 | yCRC.ti,ab. 9
13 | (8and 11) or 12 [YOUNG ONSET CRC (focussed)] 10360
14 Incidence/ or cancer incidence/ or incidence*.ti,ab. 1861525
15 | Prevalence/ or prevalence*.ti,ab. 1503427
16 | Epidemiology/ or Epidemiology.fs. or "cancer epidemiology"/ or 3177339
epidemiolog®.ti,ab.
17 | or/14-16 [INCID/PREVAL/EPIDEM] 5195949
18 13 and 17 [YOUNG ONSET CRC (focussed) + INCID/PREVAL/EPIDEM] 4093
19 | (English or French or German or Spanish).lg. 5626966
6
20 |18 and 19 [YOUNG ONSET CRC (focussed) + INCID/PREVAL/EPIDEM 3926
with limits]
21 (Animals/ or Animal Experimentation/ or "Models, Animal"/ or (animal* or 8467912

nonhuman* or non human* or rat or rats or mouse or mice or rabbit or rabbit or
pig or pigs or porcine or dog or dogs or hamster or hamsters or fish or chicken
or chickens or sheep or cat or cats or raccoon or raccoons or rodent™ or horse or
horses or racehorse or racehorses or beagle*).ti,ab.) not (Humans/ or (human*
or participant™® or patient or patients or child* or seniors or adult or
adults).ti,ab.)
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22 | (editorial or comment or letter or newspaper article).pt. 3301205
23 (conference or conference abstract or congresses).pt. 3688549
24 | 20 not (21 or 22 or 23) 3077
Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non- 1718
Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) <1946 to 0
Present> 1359
EBM Reviews - Cochrane Database of Systematic Reviews <2005 to January
10,2018>
Embase <1974 to 2018 January 16>
25 | remove duplicates from 24 1813
Embase <1974 to 2018 January 16> 325
Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non- 1488
Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) <1946 to 0
Present>
EBM Reviews - Cochrane Database of Systematic Reviews <2005 to January
10, 2018>
26 | Adolescent/ or Young Adult/ 393686
27 | Age Factors/ 851900
28 | 8and (26 or 27) [CRC AND (YOUNG OR AGE FACTORS)] 27142
29 |28 and 17 [CRC AND (YOUNG OR AGE FACTORS) + 9934
INCID/PREVAL/EPIDEM]
30 | 29and 19 [CRC AND (YOUNG OR AGE FACTORS) + 9342
INCID/PREVAL/EPIDEM with limits] 6178
Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non- 3164
Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) <1946 to
Present>
Embase <1974 to 2018 January 16>
31 30 not (21 or 22 or 23) 8945
Embase <1974 to 2018 January 16> 2854
Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non- 6091
Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) <1946 to
Present>
32 | from 31 keep 1-6000 6000
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33 | from 31 keep 6001-8945 2945
34 | remove duplicates from 32 4664
35 | remove duplicates from 33 2945
36 |34o0r35 7609
Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non- 5543
Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) <1946 to 2066
Present>
Embase <1974 to 2018 January 16>
37 |24 or31 [(yCRC OR GENERAL CRC) + INCID/PREVAL/EPIDEM with 10796
limits] 3812
Embase <1974 to 2018 January 16> 6984
Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-
Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) <1946 to
Present>
38 |37 not 24 [GENERAL CRC NOT FOCUSSED yCRC] 7719
Embase <1974 to 2018 January 16> 2453
Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non- 5266
Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) <1946 to
Present>
39 | from 38 keep 1-6000 6000
40 | from 38 keep 6001-7719 1719
41 | remove duplicates from 39 4587
42 | remove duplicates from 40 1719
43 |41 or42 6306
Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non- 4678
Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) <1946 to 1628

Present>
Embase <1974 to 2018 January 16>
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Quality appraisal checklist

Item Yes No Unclear

EDH =0 (=0)

NA
=0

Introduction (1 item)

1. Were the aims/objectives of the study clear?”

Methods (14 items)

2. Was the study design appropriate for the stated aim(s)?"
3. Is the sample size adequate?®

4. Were the study subjects and setting described in detail?®

5. Was the sample frame taken from an appropriate population base so that it
closely represented the target/reference population under investigation?”

6. Was the selection process likely to select subjects/participants that were
representative of the target/reference population under investigation?”

7. Were objective, standard criteria used for the measurement of the condition?’

8. Was the condition measured reliably?*

9. Were the risk factor and outcome variables measured appropriate to the aims of
the study?”

10. Were the risk factor and outcome variables measured correctly using
instruments/measurements that had been trialed, piloted or published previously?”

11. Was the data analysis conducted with sufficient coverage of the identified
sample?

12. Was there appropriate statistical analysis?*

13. Is it clear what was used to determined statistical significance and/or precision
estimates? (eg, p values, CIs)?"

14. Were the methods (including statistical methods) sufficiently described to
enable them to be repeated?”

15. Are all important confounding factors/subgroups/differences identified and
accounted for?*

Results (3 items)
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16. Were the basic data adequately described? "
17. Were the results internally consistent? "

18. Are the estimates of prevalence or incidence given with confidence intervals
and in detail by subgroup, if appropriate? *

Discussion (2 items)
19. Were the authors’ discussions and conclusions justified by the results? *

20. Were the limitations of the study discussed? "

Total score

“Item from the Joanna Briggs Institute Prevalence Critical Appraisal Tool;
*Item from the AXIS tool
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Reported incidence rates (per 100,000) for yCRC overall and according to sex

among included studies

Studies reporting according to sex

Study Date Overall Women Men
Range
Studies reporting overall
Meyer 2010 1973- CC: 1.11 - -
2005 RC: 0.42
Boyce 2016 2001 to  CRC:11.8 - -
2008
Siegel 2017 2004- CRC: 7.2 - -
2013
Ansa, 2018 2000- CRC <40y: 2.3 - -
2014 (2.3,24)
CRC 40-49y: 22.5
(22.1, 22.8)
Garcia, 2018 2001- CRC: 12.2 - -
2014
Ullah, 2018 1994- CRC 20-29y: - -
2012 0.0291
CRC 30-39y:
0.0634
CRC 40-49y:
0.2066

Zaridze, 1990 1971 to
1987
Chow 1991 1976-
1987
Polednak, 1994  1965-
1991
Giddings, 2012 1998-
2007

CC<29y:0.2
CC 30-39y: 2.8
CC40-49y:9.5
RC <29y:0.1
RC 30-39y: 0.8
RC 40-49y: 8.0

CC White: 4.2
CC Black: 6.3

CRC: 4.2

CRC Chinese: 4.3
CRC Japanese: 4.4
CRC Filipino: 4.5
CRC Korean: 5.3
CRC South Asian: 3.8
CRC Vietnamese: 6.0

CC<29y:0.2
CC30-39y: 1.9
CC40-49y:8.2
RC <29y:0.1
RC 30-39y: 1.3
RC40-49y:7.5

CC White: 4.7
CC Black: 7.2

CRC:34

CRC Chinese: 4.3
CRC Japanese: 6.0
CRC Filipino: 5.1
CRC Korean: 9.7
CRC South Asian: 4.2
CRC Vietnamese: 6.8
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Wu 2012 1973 to -
2005

Gandhi 2017 1975 to -
2012

Ellis, 2018 2010- -
2014

CRC: 5.5

proximal CC: 1.9
distal CC: 2.1
RC:2.3

CRC Chinese: 3.3 (2.5,
4.3)

CRC Japanese: 4.7 (2.9,

7.3)

CRC Filipino: 2.8 (2.1,
3.8)

CRC Korean: 2.7 (1.6,
4.4)

CRC South Asian: 2.6
(1.5,4.1)

CRC Vietnamese: 3.6
(2.3,5.2)

CRC SEast Asian: 1.7
(0.6, 3.9)

CRC White: 4.0 (3.6,
4.3)

CRC Black: 3.9 (3.1,
4.8)

CRC Hispanic: 3.0 (2.7,

3.3)

CRC: 6.2

proximal CC: 1.3
distal CC: 1.8
RC:2.9

CRC Chinese: 3.2
(2.4,4.4)

CRC Japanese: 5.0
(2.8, 8.2)

CRC Filipino: 3.6
(2.7,4.8) CRC
Korean: 4.7 (3.0, 7.0)
CRC South Asian: 2.4
(1.4,3.7)

CRC Vietnamese: 4.0
(2.7,5.8)

CRC SEast Asian: 3.7
(1.7, 6.9)

CRC White: 3.8 (3.5,
4.1)

CRC Black: 4.0 (3.2,
4.8)

CRC Hispanic: 2.8
(2.5, 3.0)

Studies reporting overall and according to sex

Cress, 2006 1992- CRC: 5.5*
2001
Wang 2017 1995- CRC 20-39y: 3.7
2010 CRC 40-49y: 20.0
Troeung 2017 1982to0  CRC: 4.8
2007
Crosbie, 2018 1992- CRC: 9.6 (9.5,9.8)
2014

CRC: 5.1

CRC 20-39: 3.7
CRC 40-49y: 17.1
CRC: 4.7

CRC: 8.9 (8.7,9.1)

CRC: 5.9

CRC 20-39: 3.8
CRC 40-49y: 22.9

CRC: 4.8

CRC: 10.3 (10.1,
10.5)

Where incidence rates were reported for more than one time period, I tabulated those for the most recent;
p-values corresponding to incidence rates tabulated as reported;

*- obtained from authors after contacting them;

Abbreviations: CRC — colorectal cancer; RC — rectal cancer; CC — colon cancer;
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CONNECT survey

6/3/2019 Qualtrics Survey Software

English &

Consent

UBC| THE UNIVERSITY OF BRITISH COLUMBIA CCOR ’
OUTCOMES RESEARCH

w Faculty of Pharmaceutical Sciences COLORECTAL CANCER

Connected health to address the information and support needs of patients
and survivors of colorectal cancer (CONNECT)
Principal Investigator: Dr. Mary Abigail De Vera

Invitation to participate in a research study on colorectal cancer

We invite you to participate in a study to better understand the information needs of colorectal cancer
(colon cancer, rectal cancer, or cancer at both sites) patients and survivors. This involves completing an
online survey asking questions about information needed over the course of the disease, during
treatment, and into survivorship. This survey will also assess the potential role of a future eHealth
resource (eHealth is the use of information and communication technologies for health) tailored for
colorectal cancer patients and survivors. Results will be used to inform doctors, other medical health
professionals, and researchers about how to best support the information needs of colorectal cancer
patients and survivors. The survey should take approximately 20 minutes to complete.

Your rights

Your participation in this study is voluntary. You may choose to withdraw at any time and you do not
have to provide any reasons for your decision.

Protecting your confidentiality

The survey is hosted on Qualtrics, a Canadian survey platform, which fully complies with the British
Columbia Freedom of Information and Protection of Privacy Act. Your confidentiality will be respected.
No information that discloses your identity will be collected in the survey. Survey responses will be
stored on a secure server at the University of British Columbia.

Honorarium

There is no remuneration or compensation for completing this survey. However, you may opt to be
entered in a raffle for a draw for 1 of 2 iPads.

Potential risks

There are no known risks associated with this study as it only involves the completion of one survey.
Contact for information about the study

If you have questions or need more information about this study, you may contact Khalid Saad El Din.

Contact for concerns about the rights of research subjects

If you have any concerns or complaints about your rights as a research participant and/or your
experiences while participating in this study, contact the Research Participant Complaint Line in the UBC

https://ubc.cal qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview 1720
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Office of Research Ethics.

Consent

If you understand what is involved and wish to participate in this study, please click Yes below then
click Next to proceed to the survey. By completing the survey, you are consenting to participate in this
study.

If you do not wish to participate, please close your browser.

O VYes

Country

In which country do you currently reside?

<>

In which state do you currently reside?

A
v

In which province do you currently reside?

A
v
Section 1. About you and your experiences with colorectal cancer

For the purpose of this study, colorectal cancer will refer to colon
cancer, rectal cancer or colon and rectal cancer.

1. What is your gender?

O Male
O Female
QO other

QO Prefer not to answer

2. What age are you now?

O Under 19
O 20-29

https://ubc.cal .qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview
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30-39

40-49

50-59

60-69

70-79

80 and over

Prefer not to answer

(O oNONONONONG

What type of cancer where you diagnosed with?

Colon
Rectal

Both sites

OO0OO0OO0 Ww

Prefer not to answer

»

How old were you when you were first diagnosed with colorectal cancer?

Under 19
20-29
30-39
40-49
50-59
60-69
70-79

80 and over

ONOoNONONONONONONG)

Prefer not to answer

What stage of colorectal cancer were you diagnosed with?

Stage 0
Stage |

Stage Il
Stage Il
Stage IV

Do not know

(ONONONONONONONE .

Prefer not to answer

https://ubc.cal .qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview 3/20
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6. We want to know about your information needs about colorectal cancer. For
each specific need listed below, please indicate the degree to which it has been

met.

a) Information about the
location of the cancer

b) Information about
cancer stage

c) Information on surviving
the cancer

d) Information on what
caused this cancer or why
you got cancer

e) Risk of cancer for family
members

f) Information about
current research and
clinical trials of treatment
for colorectal cancer

g) Information about
specialized tests (eg.,
genetic testing, biomarker
testing)

h) Other information needs
about colorectal cancer
that have not been met
(please describe)

Section 2. About your experiences with treatment for colorectal cancer

This
information
need has
not been
met. How
strong is
your
information
need?
WEAK

O

© O O O

O

This This
information information
need has need has
not been not been
met. How met. How
strong is strong is
your your
information information
need? need?
MODERATE STRONG

(@) (@)

(@) (@)

(@) (@)

(@) (@)

(@) (@)

(@) (@)

O (@)

(@) (@)

This

information

need has
been met

O

O O O O

O

This

information

need is not

applicable

because it

is not a

need for

you Not sure
(@) (@)
(@) (@)
(@) (@)
(@) (@)
(@) (@)
(@) (@)
(@) (@)
O O

7. What treatment are you receiving, or did you receive for colorectal cancer?

Radiation only
Surgery only
Chemotherapy only

OO0O0OO0O0

Radiation and surgery

Radiation and chemotherapy

https://ubc.cal .qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview
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Chemotherapy and surgery
All (radiation, surgery, and chemotherapy)

None

Other please describe

O O0O0O0O0

Prefer not to answer

Questions about your information needs about radiation: For each specific need listed below,
please indicate the degree to which it has been met.

This This This

information information information

need has need has need has This

not been  not been not been information

met. How met. How met. How need is not

strong is strong is strong is applicable

your your your This because it

information information information information is not a

need? need? need? need has need for

WEAK MODERATE STRONG been met  you Not sure
a) What to expect with
radiation o O O O O O
b) What are the side
effects with radiation o O @ O @ O
c) How to deal with the
side effects of radiation o O O O O O
d) How does radiation
d) Ho o) O O O O o
e) Other information needs
(please describe) O O O @) o) O

Questions about your information needs about surgery: For each specific need
listed below, please indicate the degree to which it has been met.

This This This

information information information

need has need has need has This

not been not been not been information

met. How met. How met. How need is not

strong is strong is strong is applicable

your your your This because it

information information information information is not a

need? need? need? need has need for

WEAK MODERATE STRONG been met  you Not sure
a) What to expect with
D o) O O O o o
b) What are the side
effects with surgery o O O O O O
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This This This

information information information

need has need has need has This

not been not been not been information

met. How met. How met. How need is not

strong is strong is strong is applicable

your your your This because it

information information information information is not a

need? need? need? need has need for

WEAK MODERATE STRONG been met  you Not sure
c) How to deal with the
side effects of surgery o © © O O O
d) What types of surgery
are available o O O O O O
e) Other information needs
(please describe) O O @) O o) O

Questions about your information needs about chemotherapy: For each specific
need listed below, please indicate the degree to which it has been met.

This This This

information information information

need has need has need has This

not been not been not been information

met. How met. How met. How need is not

strong is strong is strong is applicable

your your your This because it

information information information information is not a

need? need? need? need has need for

WEAK MODERATE STRONG been met  you Not sure

O (@) (@) @) (@) (@)

a) What to expect with
chemotherapy o O O O O O
b) What are the side
effects with chemotherapy o O O O @ O
c) How to deal with the
side effects of @) O (@) @) O (@]
chemotherapy
d) How does chemotherapy
d K o) O O O o} o
e) What types of
chemotherapy are (@) O O @) O O
available
f) Other information needs
(please describe) O @) @) ®) ®) @)

Questions about your information needs about radiation and chemotherapy: For
each specific need listed below, please indicate the degree to which it has been
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met.

a) What to expect with
radiation

b) What are the side
effects with radiation

c) How to deal with the
side effects of radiation

d) How does radiation
work?

e) What to expect with
chemotherapy

f) What are the side effects
with chemotherapy

g) How to deal with the
side effects of
chemotherapy

h) How does chemotherapy
work

i) What types of
chemotherapy are
available

j) Other information needs
(please describe)

Qualtrics Survey Software

This This This

information information information

need has need has need has

not been not been not been

met. How met. How met. How

strong is strong is strong is

your your your This

information information information information

need? need? need? need has

WEAK MODERATE STRONG been met
O (@) (@) (@)
O @) (@) @)
O (@) (@) (@)
O (@) (@) (@)
O (@) (@) (@)
O (@) (@) @)
O (@) (@) (@)
O (@) @) (@)
O (@) (@) (@)
O (@) (@) (@)

This
information
need is not
applicable
because it
is not a
need for

you Not sure

O

O

O O O O O O O O
O O O O O O O o©

O
O

Questions about your information needs about radiation and surgery: For each
specific need listed below, please indicate the degree to which it has been met.

a) What to expect with
radiation

This This This

information information information

need has need has need has

not been not been not been

met. How met. How met. How

strong is strong is strong is

your your your This

information information information information

need? need? need? need has

WEAK MODERATE STRONG been met
O (@) (@) (@)
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b) What are the side
effects with radiation

c) How to deal with the
side effects of radiation

d) How does radiation
work?

e) What to expect with
surgery

f) What are the side effects
with surgery

g) How to deal with the
side effects of surgery

h) What types of surgery
are available

i) Other information needs
(please describe)

Qualtrics Survey Software

This This This

information information information

need has need has need has

not been not been not been

met. How met. How met. How

strong is strong is strong is

your your your This

information information information information

need? need? need? need has

WEAK MODERATE STRONG been met
O (@) (@) @)
O (@) (@) (@)
O (@) (@) (@)
O (@) (@) (@)
O (@) (@) (@)
O (@) (@) (@)
O (@) (@) (@)
O @) (@) (@)

This

information
need is not
applicable
because it
is not a
need for

you

O

O O 0O 0O OO

O

Not sure

O

O O 0O 0O OO

O

Questions about your information needs about surgery and chemotherapy: For
each specific need listed below, please indicate the degree to which it has been

met.

a) What to expect with
surgery

b) What are the side
effects with surgery

c) How to deal with the
side effects of surgery

d) What types of surgery
are available

This This This

information information information

need has need has need has

not been not been not been

met. How met. How met. How

strong is strong is strong is

your your your This

information information information information

need? need? need? need has

WEAK MODERATE STRONG been met
O (@) (@) (@)
O (@) (@) (@)
@) O @) @)
O (@) (@) (@)
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information
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applicable
because it
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O
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O
O
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O
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This This This

information information information

need has need has need has This

not been not been not been information

met. How met. How met. How need is not

strong is strong is strong is applicable

your your your This because it

information information information information is not a

need? need? need? need has need for

WEAK MODERATE STRONG been met  you Not sure
e) What to expect with
chemotherapy o O O O O O
f) What are the side effects
with chemotherapy o O O O @ O
g) How to deal with the
side effects of @) O O @) O O
chemotherapy
h) How does chemotherapy
h) He o) O O o O o
i) What types of
chemotherapy are @) O @) (@] @) @)
available
j) Other information needs
(please describe) ) @) @) @) @) ®)

Questions about your information needs about radiation, surgery and
chemotherapy: For each specific need listed below, please indicate the degree to
which it has been met.

This This This

information information information

need has need has need has This

not been not been not been information

met. How met. How met. How need is not

strong is strong is strong is applicable

your your your This because it

information information information information is nota

need? need? need? need has need for

WEAK MODERATE STRONG been met  you Not sure
a) What to expect with
radiation o O O @ O O
b) What are the side
effects with radiation o O O O O O
c) How to deal with the
side effects of radiation o O O O O O
d) How does radiation
work? O (@) (@) (@) @) @)
e) What to expect with
o o) O O O o} O
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This This This

information information information

need has need has need has This

not been not been not been information

met. How met. How met. How need is not

strong is strong is strong is applicable

your your your This because it

information information information information is not a

need? need? need? need has need for

WEAK MODERATE STRONG been met you Not sure
f) What are the side effects
with surgery o O O O O O
g) How to deal with the
side effects of surgery o O O O O O
h) What types of surgery
are available o O O @ @ O
i) What to expect with
chemotherapy o O O O O O
j) What are the side effects
with chemotherapy o O O O @ O
k) How to deal with the
side effects of O O (@) O @) @)
chemotherapy
) How does chemotherapy
work O (@) (@) (@) O O
m) What types of
chemotherapy are @) O O O O O
available
n) Other information needs
(please describe) ) ®) ®) @) @) ®)

8. Please indicate if you are:

O Currently undergoing treatment for colorectal cancer
O Have completed treatment for colorectal cancer and are actively being followed-up
O More than 5 years from your last treatment for colorectal cancer

O Do not know

Questions about your information needs while undergoing treatment for
colorectal cancer: For each specific need listed below, please indicate the degree
to which it has been met.
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a) Alternative or
complementary treatments

b) Clinical trials for new
treatments

c) What are the chances of
the cancer coming back
after treatment

d) Exercise and physical
activity during treatment

e) Nutrition and diet during
treatment

f) Bowel activity during
treatment

g) Other patients’
experiences about
treatment

h) Other information needs
(please describe)

This
information
need has
not been
met. How
strong is
your
information
need?
WEAK

0O O 0O 0O O o o

O

Qualtrics Survey Software

This
information
need has
not been
met. How
strong is
your
information
need?
MODERATE

O

O O 0O O O o

O

This

information

need has

not been

met. How

strong is

your This

information information

need? need has

STRONG been met
(@) (@)
(@) (@)
(@) (@)
(@) O
(@) (@)
(@) (@)
(@) (@)
(@) (@)

This
information
need is not
applicable
because it
is not a
need for
you

O

Not sure

O

O O O o0 O O
O O O o0 O O

O
O

Questions about your information needs while being_actively followed up after
treatment for colorectal cancer: For each specific need listed below, please
indicate the degree to which it has been met.

a) Dealing with a stoma

b) Exercise and physical
activity after treatment

c) Nutrition and diet after
treatment

This This This

information information information

need has need has need has

not been not been not been

met. How met. How met. How

strong is strong is strong is

your your your This

information information information information

need? need? need? need has

WEAK MODERATE STRONG been met
O (@) (@) O
O (@) (@) (@)
O (@) (@) (@)
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d) Bowel activity after
treatment

e) Other patients’
experiences after
treatment

f) Other information needs
(please describe)

Qualtrics Survey Software

This This This

information information information

need has need has need has

not been not been not been

met. How met. How met. How

strong is strong is strong is

your your your This

information information information information

need? need? need? need has

WEAK MODERATE STRONG been met
O (@) (@) (@)
O (@) (@) (@)
O (@) (@) (@)

Section 3. Information you need about other related issues with colorectal cance

This
information
need is not
applicable
because it
is not a
need for
you

o

Not sure

O

O O

O

9. Living with colorectal cancer is not easy. We want to know about your

information needs on how colorectal cancer has affected aspects of your life. For

each specific need listed below, please indicate the degree to which it has been

met.

Sexual activity

Fertility

Work and cancer

Parenting with cancer
Mental health and cancer
Bowel activity after cancer

Long-term side effects of
treatment

Other information needs
(please describe)

This
information
need has
not been
met. How
strong is
your
information
need?
WEAK

O O0OO0OO0OO0O0

O

This

information
need has

not been
met. How

strong is
your
information
need?
MODERATE

O O0OO0OO0OO0OO

O
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This

information

need has

not been

met. How

strong is

your This

information information

need? need has

STRONG been met
(@) (@)
(@) O
(@) O
(@) (@)
(@) (@)
(@) (@)
(@) O
(@) (@)

This
information
need is not
applicable
because it
is not a
need for

you Not sure

O O0OO0O0OO0OO
O O0OO0O0OO0OO

O
O
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Section 4. How you find information about colorectal cancer

10. In general, how much do you trust information about health or medical topics

from each of the following?

Not at all A little Some A lot Not sure
Cancer organizations O O O O @)
Doctors or other
medical health @) @) (@) (@) (@)
professionals
Family members or
friends o O O O O
Government health
agencies o O O O O
Internet @) O @) O (@)
Newspapers or
magazines o O O S O
Radio @) O O O (@)
Religious
organizations and @) O O O O
leaders
Television O O (@) O @)
Other (please
describe) @) @) O @) @)

11. When you need specific information about your colorectal cancer (for
example, treatment or side effects), where would you go first? Mark only one.

Books

Brochures, pamphlets, etc.

Cancer organizations

Doctors or other medical health professionals
Family members or friends

Government health agencies

Internet

Magazines

Newspapers

Other (please describe)

Do not know

O O0OO0OO0OO0O0OO0O0O0O0OO0OO
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12. With respect to colorectal cancer, how often do you look for information from
each of the following?

Never Sometimes Usually Always Not sure

Books @) O O @) O
Brochures, pamphlets,
oro o o o o o
Cancer organizations (@) (@) O @) @)
Doctors or other medical
health professionals O O O O O
Family members or
friends o o O o] o)
Government health
agencies O O O O O
Internet @) (@) O @) O
Magazines @) O O @) @)
Newspapers @) O O @) @)
Other (please describe)

O @) @) @) @)

13. At the most recent time you looked for information about colorectal cancer,
where did you go first?

O Books

Brochures, pamphlets, etc.

Cancer organizations

Doctors or other medical health professionals
Family members or friends

Government health agencies

Internet

Magazines

Newspapers

Other (please describe)

OO0O0OO0O0O0O0O0OO0O0

Do not know

14. Based on your most recent search for information for colorectal cancer, state
the amount of effort you needed to get the information you needed:

O No effort (easy to find)
O Alittle effort (somewhat easy to find)
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O A moderate amount of effort (not easy to find)
O A lot of effort (information still not found)

O Prefer not to answer

15. Overall, how confident are you that you could get advice or information about
colorectal cancer if you needed it?

O Completely confident

O Very confident

O Somewhat confident

O Alittle confident

O Not confident at all

O Prefer not to answer
Section 5. Using the Internet to find information

16. In the past 12 months, have you used a computer, smartphone, or other
electronic means to do any of the following...

Yes No Not sure

Looked for medical
information O @ o

Looked for a doctor
or other medical @) @) (@)
health professional

Made appointments

with a doctor or other

medical health O O o
professional

Tracked health care
charges and costs O O O

Filled out forms or
paperwork related to @) O O
your health care

Looked up results
from a medical test O O o

17. Please indicate if you have any of the following.

[ Tablet computer like an iPad, Samsung Galaxy, Motorola Xoom, or Kindle Fire
[ smartphone, such as an iPhone, Android, Blackberry, or Windows Phone
[ Basic cell phone only

[ Do not have any of the listed
https://ubc.cal .qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview 15/20
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[ Prefer not to answer

18. On your tablet or smartphone, do you have any "apps" related to health and
wellness?

O Yes
O No

O Do not know

19. Do you currently have any apps related to cancer?

O Yes
O No

O Do not know

20. Would you find the following features important or valuable in providing
information relating to your cancer? Please mark one option for each.

Yes No Not sure
Reliable information on
colorectal cancer O @ O
Sharing your cancer
journey (blogs, tips, (@) (@) (@)
advice)
Cancer diary (timeline) O (@) @)
Appointment or
treatment tracker O @ O
Sharing pictures or
videos O O O
Other (please describe)

@) (@) (@)

Section 6. Overall Health

Under each heading, please tick the ONE box that best describes your health
TODAY

21. In general, would you say your health is

O Excellent
O Very good
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O Good
O Fair
O Terrible

22. Mobility

O |1 have no problems in walking about

O | have slight problems in walking about

O 1 have moderate problems in walking about
O 1 have severe problems in walking about

O 1 am unable to walk about

23. Self-care

O 1 have no problems washing or dressing myself

O | have slight problems washing or dressing myself

O 1 have moderate problems washing or dressing myself
O 1 have severe problems washing or dressing myself

O | am unable to wash or dress myself

24. Usual Activities (e.g. work, study, housework, family or leisure activities)

O 1 have no problems doing my usual activities

O | have slight problems doing my usual activities

O I have moderate problems doing my usual activities
O I have severe problems doing my usual activities

O 1 am unable to do my usual activities

25. Pain/Discomfort

O I have no pain or discomfort

O 1 have slight pain or discomfort

O | have moderate pain or discomfort
O 1 have severe pain or discomfort

O I have extreme pain or discomfort

26. Anxiety/Depression

O I am not anxious or depressed
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O 1 am slightly anxious or depressed
O 1 am moderately anxious or depressed
O 1 am severely anxious or depressed

O 1 am extremely anxious or depressed

27. We would like to know how good or bad your health is TODAY.

e This scale is nhumbered from 0 to 100.

¢ 100 means the best health you can imagine. 0 means the worst health you can imagine.
e Mark an X on the scale to indicate how your health is TODAY.

¢ Please click and drag the slider

0 10 20 30 40 50 60 70 80 90 100

Section 7. Additional information about you to help us understand findings of th

28. What race/ethnicity do you identify as? One or more categories may be
selected.

[ White (i.e., German, Irish, English, Italian, Polish, etc.)

[ Hispanic, Latin, or Spanish of origin (i.e., Mexican, Cuban, Salvadoran, Columbian, etc.)

Black or African American (i.e., Nigerian, Jamaican, Somalian, etc.)

Asian

Native/Indigenous/Aboriginal

Middle Eastern or North African (i.e., Lebanese, Syrian, Saudi, Iranian, etc.)

Other race, ethnicity, or origin

O O0OO0O0O0a0

Prefer not to answer

29. What is your marital status?

Married

Common-law or Co-habiting
Divorced

Widowed

Separated

Single, never been married

ONoNoNONONONG

Prefer not to answer
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30. What is the highest grade or level of education you have completed?

No schooling completed
Elementary, primary or grade school
Secondary or high school

Postsecondary (university, college, vocational, technical school)

O0OO00OO0OO0

Prefer not to answer

31. Which of the following best describes the area you live in?

Urban
Rural
Suburban

Prefer not to answer

O0O0O0OO0OO0

Do not know
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The proportion of information items being unmet or met by yCRC respondents analyzed

Information Information Information Information

need not need not met need not met Information need not
Information topic met (weak) (moderate) (strong) need met applicable Not sure
Cancer location 3.83% 9.56% 9.84% 74.32% 1.37% 0.55%
Cancer stage 6.56% 8.74% 10.11% 70.22% 1.64% 1.91%
Surviving the cancer 12.30% 21.04% 15.03% 44.26% 2.19% 1.91%
Cause of cancer 22.13% 21.58% 31.97% 16.39% 1.91% 2.73%
Risk of cancer to family 12.30% 17.76% 18.03% 46.72% 0.27% 1.64%
Clinical trials 18.03% 21.31% 24.59% 16.94% 10.93% 4.92%
Specialized cancer tests (i.e., genetic
biomarker tests) 14.48% 21.86% 21.58% 34.43% 1.91% 2.73%
Alternative/complementary treatments | 25.21% 24.37% 27.73% 13.45% 3.36% 2.52%
Clinical trials for new treatments 19.33% 17.65% 36.97% 15.13% 4.20% 0.84%
Cancer recurrence 11.76% 16.81% 27.73% 24.37% 11.76% 3.36%
Exercise/ physical activity 17.65% 20.17% 21.01% 32.77% 3.36% 1.68%
Nutrition/diet 12.61% 26.05% 27.73% 26.89% 2.52% 1.68%
Bowel activity 12.61% 22.69% 17.65% 39.50% 4.20% 0%
Other patients' experiences 22.69% 24.37% 13.45% 30.25% 5.04% 0.84%
Dealing with stoma 1.34% 11.16% 5.36% 26.34% 43.30% 7.59%
Exercise/ physical activity 7.38% 12.02% 9.29% 27.60% 1.09% 0.82%
Nutrition/diet 12.05% 19.64% 15.18% 45.09% 1.79% 1.34%
Bowel activity 16.52% 16.52% 22.32% 36.61% 1.79% 0.89%
Other patients' experiences 19.64% 19.64% 21.43% 23.21% 3.57% 7.14%
Sexuality 17.21 15.85% 22.40% 27.60% 3.83% 1.91%
Fertility 13.11% 6.83% 9.56% 29.78% 28.14% 1.09%
Work and cancer 15.03% 18.85% 16.67% 28.96% 7.92% 1.37%
Parenting with cancer 15.30% 10.38% 15.57% 19.95% 24.86% 2.73%
Mental health and cancer 17.76% 15.30% 25.68% 24.86% 3.83% 1.37%
Bowel activity after cancer 14.21% 17.76% 23.22% 28.69% 4.10% 1.37%
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