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Abstract

Background: Having a first-degree relative (FDR) with colorectal cancer (CRC) is a significant
risk factor for CRC. Counselling for FDRs on CRC risk factors and personalized risk is important
to improve knowledge and screening compliance.

Methods: A three-arm randomized controlled trial compared tailored In-Person and Telephone
CRC counselling interventions to Control among FDRs who were not mutation carriers for known
hereditary cancer syndromes, but at increased risk based on family history. It was hypothesized
that both Telephone and In-Person approaches would increase CRC knowledge, screening
adherence, perceived risk accuracy, and psychosocial functioning compared to Control. We
anticipated greater satisfaction with the in person approach. CRC knowledge, risk perception,
psychosocial functioning, and intention-to-screen were assessed at baseline, 2 weeks, and 2 month
follow-up (primary endpoint).
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Results: 278 FDRs (Mean=47.4 years, Standard Deviation=11.38) participated. At baseline,
participants reported low to moderate CRC knowledge and overestimations of risk. Screening
adherence was 73.7%. At 2 months, the In-Person arm and Telephone arm demonstrated
improvements in knowledge and perceived risk and were not statistically different from each other.
However, when comparing each intervention to Control, knowledge in the In-Person arm was
statistically significantly higher, but the difference between Telephone and Control was not.
Cancer-related stress reduced over time in all groups. Intervention benefits were maintained at 1
year. Baseline screening intent/adherence were high, and therefore, did not reach statistically
significant improvement.

Conclusions: Tailored In-Person or Telephone formats of providing CRC risk counselling,
incorporating behavioral interventions improve knowledge and risk perceptions, with high client
satisfaction.

Precis:

First-degree relatives overestimated their risk of developing colorectal cancer. Both the in-person
and telephone-based educational/counselling interventions improve colorectal cancer knowledge
and risk perceptions and neither were associated with increased distress post-intervention.

Keywords

Randomized controlled trial; genetic counselling; intervention research; screening; relatives;
colorectal cancer

Introduction

Colorectal Cancer (CRC) is the forth leading cause of cancer in North America.l:2 CRC
may be preventable if detected in a premalignant stage.3 4 Five-year survival rates for CRC
can significantly increase with early screening, detection, and appropriate management.3: 4

The overall level of CRC screening adherence may be low, both in those at average risk® 6
and those with a family history of CRC. Family history of CRC is a critical risk factor for
developing the disease. Approximately, 5-10% of CRC cases are due to inherited
syndromes’ and 25% of CRC cases occur in individuals with at least one first degree relative
(FDR) with CRC.”- 8 However, CRC screening rates rarely exceed 50% among FDRs of
CRC patients.?

Factors influencing rates of participation in CRC screening include knowledge about the
disease and associated screening tests, and psychosocial factors.® 10 CRC knowledge
significantly predicts screening, independent of sociodemographic factors and lower
knowledge level is associated with more negative attitudes toward CRC.11 12 Perceived risk
of developing CRC can also affect screening behavior. Elevated perceived risk can cause
increased anxiety and cancer worry®, while its underestimation can result in under screening
behaviour.13 14

While improvements in the provision of CRC screening and risk information have occurred,
FDRs of CRC probands may still not receive specific information regarding their own CRC
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risk from a healthcare provider, despite being increased risk.?: 10 15 Family members are
more likely to receive this information if they are at /4igh-risk for CRC or if a genetic
mutation has been found in the proband, a group who represent a minority of at-risk
families.

Counselling with a behavioral change framework to provide information on risk and the
disease may enhance motivation to participate in recommended screening. Telephone and in-
person counselling are effective in increasing knowledge of CRC among high-risk FDRs and
individuals at average risk.16-19 Tailored approaches improve cancer knowledge and risk
perceptions among the general population4 and relatives of cancer patients,2° compared to
non-tailored information. However, it is unclear that educational interventions improve
screening behaviors,14: 15 20 with the exception of high-risk individuals. In addition, while
brochures have demonstrated some success, they may be less effective than approaches
where a counsellor is available to respond to questions and address misinformation or
psychosocial issues. Further, for FDRs in underserviced areas, a telephone-based approach
may represent a low-intensity option to provide personalized risk and screening information
with health behavioral strategies.?1-23

Since the onset of our study, Kinney et al. (2014) found that a telephone-based intervention
compared to a mailed educational brochure was effective in improving colonoscopy
screening rates in “at-risk relatives” of CRC patients.24 They found that more than a third in
the telephone group who received a personalized CRC risk assessment and counselling
session underwent a colonoscopy within 9 months, compared to 16% of controls.

Given the high incidence and prevalence of CRC, and role of early screening, there
continues to be a need to examine methods of risk counselling to improve screening rates
among relatives of CRC patients, particularly among those individuals not deemed “high-
risk, but are at increased risk, and who require updated knowledge about their potential
elevated risk.

The current study was designed to assess the efficacy of tailored In-Person and Telephone-
based risk/screening counselling interventions for FDRs of CRC patients in comparison to
usual-care on CRC knowledge, perceived risk, intent to adopt a recommended screening
regimen and psychosocial functioning.

Research Design Overview

A three-arm, prospective, randomized unblinded trial was conducted. Participants were
randomized into either an In-Person CRC risk/screening counselling, or Telephone version
of the same intervention, or Control. FDRs of probands registered in the Ontario Familial
Colorectal Cancer Registry (OFCCR) and the Newfoundland Colorectal Cancer Registry
(NFCCR) were invited to participate. Once a family history was confirmed informed consent
was obtained. FDRs who completed a baseline assessment were randomized to receive the
In-Person or Telephone-based CRC Risk and Screening Educational counselling

Cancer. Author manuscript; available in PMC 2020 September 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Esplen et al.

Participants

Page 4

intervention or to usual-care. The study outcomes were assessed through standardized
questionnaires before and after the intervention, at 2 weeks, and 2 months (primary
endpoint). To assess screening and sustainability of outcomes at 2 months, a 1-year follow-
up assessment was also completed. After the 2-month follow-up, participants in the control
arm received written information concerning their CRC risk and screening
recommendations. The usual-care condition, therefore, became an active control group. The
1-year follow-up assessments were compared among three groups: In-Person, Telephone-
based counselling, and written information.

The primary outcomes were CRC knowledge and intent to screen. Secondary outcomes
included risk perception, actual screening behavior, psychosocial functioning, and client
satisfaction.

We hypothesized that both the Telephone and In-Person interventions would improve CRC
knowledge, risk perception and intention-to-screen compared to usual-care. We expected
that the In-Person intervention would be associated with greater satisfaction, and those with
higher risk perception of CRC would be associated with elevated psychological distress.

The study received ethics approval from the Research Ethic Boards at the University Health
Network (UHN), Mount Sinai Hospital, Toronto (REB #04-0729-CE), and Memorial
University, NFLD, and was approved by the NIH-funded CFR (ClinicalTrials.gov:
NCT00188305).

Participants were recruited through the OFCCR and NFCCR from 2004-2009. Registry
probands had provided permission for contact of their FDRs. Study invitations to participate
were mailed to FDRs. The inclusion criteria included: a) having at least one FDR with CRC;
b) aged between 25 and 80 years; c) being a member of the OFCCR/NFCCR; d)
understanding of English; and e) being low to intermediate risk categories for CRC:2° “Low
risk” refers to being at low risk for a hereditary/Familial CRC but still at increased risk of
CRC (compared to the general population risk for CRC); “Intermediate risk” refers to being
at moderate risk for a hereditary/Familial CRC (but not considered at high risk, referring to
being at a high risk for hereditary familial CRC and eligible for genetic testing).2>

Individuals with a family history suggestive of hereditary cancer syndromes were excluded
and offered genetic testing. Individuals were also excluded if they had a previous diagnosis
of CRC or other malignancy, lived more than one hour from the city center, or failed to
provide consent.

Recruitment & Randomization

Among 691 individuals identified as FDRs with low to intermediate CRC risk, 290 were
interested in the study and 278 provided informed consent (Figure 1). This sample size is
sufficient to satisfy the original design of 210 (70 in each intervention arm and 70 in control)
that would result in 80% power (alpha=0.05) to detect a difference of 0.49 standard
deviations (SD) between groups in the primary outcome - the CRC knowledge at 2-month
follow up.
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A stratified block randomization method where a set of permuted blocks were generated for
a combination of age (<50 vs. 50+) and gender, was used to randomize participants into each
of the study groups. Random sequences were generated by the UHN clinical research
support unit prior to study onset with randomization lists maintained by an arm-length UHN
researcher.

Next, the study coordinator contacted and informed participants of their randomization
results. Eighty-four participants were randomized into In-Person, 88 into Telephone, and
106 into Control (Figure 1).

CRC Risk Educational/Counselling Intervention

The manual-based CRC Risk Educational interventions for the In-Person or Telephone
group were identical in content. They were developed by a health psychologist (SH) and
genetic counsellors (HR; KS; MA) with reviews conducted by clinicians working in CRC, as
well as by patients for relevance, accuracy, literacy and comprehension.

The interventions were delivered by a health psychologist and/or genetic counselor with
scripts that provided tailored individualized risk information based on their family history.
The interventions included: 1) Information on the OFCCR and NFCCR registries; 2) CRC
signs and symptoms, the role of polyps in development and risk factors; 3) Review of family
history and a personalized CRC risk level; and 4) Screening recommendations.

The Telephone and In-Person interventions were guided by the Health Belief Model (HBM),
26 which consisted of four independent predictors: perceived susceptibility of developing
illness, perceived severity of the illness, and perceived barriers and benefits to performing
the recommended preventive health advice.2” The HBM suggests that an individual’s
tendency to take action is increased by having an elevated perceived susceptibility and
disease severity, alongside high perceived benefits and low perceived barriers to the
screening procedures. An internal (e.g. symptoms) and external stimulus (e.g.
recommendations from health professional) are necessary to trigger the decision-making
process.

Personalized risk (referred to as a participant’s objective risk in the study) was estimated in
comparison to the general population, and based on the OFCCR28, which was also used to
generate participants’ CRC screening recommendations.?> For example, a participant with
one FDR with CRC > age 35 would be at a low risk for Familial/Hereditary CRC (but still
higher than the general population risk) and recommended to have colonoscopy every 5-10
years beginning 10 years younger than the youngest CRC diagnosis, no later than age 40.

Participants were asked about their CRC risk perceptions and about past screening
recommendations to address elicited barriers or concerns. Potential barriers included the
need to have symptoms prior to screening, time constraint, fear, pain, embarrassment, and
uncertainty around screening locations.29 Barriers identified were responded to with
knowledge, behavioral interventions, and reassurance, including recommendations for a
support person to attend screening if a participant feeling anxious. Pilot-testing was
conducted prior to the randomized trial on 5 FDRs.
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During the initial telephone call participants were asked about their family history of cancer
and a personalized CRC risk assessment profile was generated. A family tree outlining the
family members with a prior diagnosis of CRC was constructed and reviewed by a genetic
counselor. The intervention session (45-60 minutes) was delivered either by Telephone or
In-Person. Upon completion, follow-up questionnaires were mailed at 2-week, 2-month, and
1-year post-intervention. If questionnaires were not returned, reminder calls (maximum three
times) were made.

The control group received the baseline, 2-week, 2-month and 1-year questionnaires. They
also received a mailed letter providing tailored information about CRC, their personal CRC
risk, and screening recommendations after the 2-month follow-up.

Baseline Questionnaire—Sociodemographic, medical (including family history), and
personal and lifestyle information was collected.

Knowledge Outcomes—The CRC Risk Factor and Screening Knowledge Questionnaire
was adapted3C and consisted of 12 true/false questions.

Risk Perception—Perceptions of CRC risk was assessed in various formats, including
their risk perception on a scale from 0-100.31

Screening Barriers and Intention-to-Screen—At baseline, participants were asked
about their previous screening behaviors and what prompted screening (e.g. doctor
recommended). Individuals not previously screened were asked to indicate among ten items
as to why they had not been screened (e.g. fear of test).32 These responses were incorporated
into the personalized educational session to address potential barriers. Intention-to-screen
was measured on a Likert scale, with ratings “4” and “5” indicating an intention-to-screen.

At 2-month and 1-year follow-ups, information on actual screening behaviors was collected.
Prior studies supported the use of self-report among FDRs for accurately reflecting
screening.33 34

Psychosocial Functioning—The /mpact of Event Scale Revised (IES-R)3® was used to
measure cancer-related distress, anchored around the stress of having family history of CRC.

Statistical Analysis

Descriptive analyses were conducted for study variables. Univariate analyses were
conducted to compare baseline variables of the three groups using parametric and non-
parametric tests according to the normality test. All analyses used an intent-to-treat
approach. When handling missing items in an instrument, prorated scores was used if
participants had <20% of the instrument items missing; otherwise, multiple imputations
PROC MI with Markov Chain Monte Carlo (MCMC) and Fully Conditional Specification
algorithms were used to estimate the missing continuous and categorical outcome variables,
respectively.38 Five datasets were imputed for each outcome of interest to account for the
uncertainty of the imputed values estimated.36 The PROC MIANALZE was used to combine
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the five sets of results of the multivariate analyses to yield parameter estimates of the
outcome of interest.

For continuous outcome (knowledge, risk perception, IES-R), a mixed effect model was
used to account for repeated-measure within subject and subjects clustered within a
particular site. For categorical outcome measures (e.g. intention-to-screen), the generalized
estimating equation (GEE) model with unstructured covariance matrix was applied. A
general linear model (GLM) was used to access the relationship between baseline perceived
risk and psychological distress adjusting for group assignment, and to assess the differences
on post-program satisfaction between in-person and telephone groups.

A total of 278 participants were enrolled in the study (Figure 1).

Participant Characteristics

Table 1 highlights characteristics of participants. The mean age was 47.4 (SD=11.4, range
19-80 years); 65% were female. No significant differences were found on any of the
demographic characteristics among all groups.

Baseline Knowledge, Intention-to-Screen, Perceived Risk, & Psychological Functioning

No significant group differences were found regarding risk perception, CRC knowledge,
intention-to-screen, or psychological functioning at baseline.

Baseline Knowledge Score Typically, participants identified on average 8.67/12 (72.3%) of
the correct answers on the CRC knowledge survey (Supplementary Table S1).

Baseline Intention-to-Screen. Eighty-three percent of participants “agreed or strongly
agreed” to intending to undergo CRC screening. For actual screening behaviors, 73.7%
completed the recommended screening. Of those who had completed CRC screening,
reasons provided included: doctor’s recommendation (61.9%), to decrease cancer worry
(58.4%), and to increase chances of a better recovery (52.6%). For those who had not
screened, reasons reported included: unpleasant test preparation (32.6%) and lack of time/
inconvenience (10.9%). Approximately 84% of participants indicated that they only
experienced mild stress about having a relative with CRC.

Baseline Perceived Risk The mean baseline of perceived risk was 43.4% (SE=1.38), higher
than the average personalized (actual/objective) risk level for this cohort of FDRs of 15—
20%.

Psychosocial Functioning The baseline mean score of the IES-R was 12.12 (SE=0.8),
indicating a relatively low level of distress (cutoff=24).
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Change in Knowledge, Intention-to-Screen, Perceived Risk, & Psychological Functioning

Association

Satisfaction

See Figure 2 & 3 for means and standard errors of all outcomes reported by participants and
Supplementary Table S2 for the mixed model results which incorporated missing data
estimates for all outcome variables.

Change in Knowledge Score Participants showed significant increases in knowledge at 2
weeks (p=0.005) (Time effect, S2). When comparing between groups, the two intervention
groups were not statistically different from each other (Figure 2). The knowledge score in
either In-Person or Telephone arm was higher compared to the Control arm in mixed model
analyses (p=0.016 & £=0.020 respectively) (Time x Group effect, S2). At 2 months, the
increase in knowledge was significant for the sample (p<0.0001) (Time effect, S2). Again,
the In-Person arm and Telephone arm were not statistically different when compared to each
other (Figure 2). In mixed model analyses, knowledge score in the In-Person arm remained
significantly higher than controls at 2 months (p=0.021) (Time x Group effect, S2), but the
difference between Telephone arm and Control was no longer statistically significant. The
inclusion of computed missing data estimates in the analyses likely contributed to the above
observation.

At 1-year (contrasting to 2 month), compared to In-Person, there was a significant group x
time interaction in which Control significantly increased in knowledge after receiving the
written material (beta=0.59, 95% CL 0.07 to 1.10, p=0.027, data not shown). No significant
changes were found between In-Person and Telephone at 1-year (Figure 3).

Intention-To-Screen showed no significant differences among the three groups over time. At
2 months, the completion rates for appropriate level screening were 63.3%, 69.2%, and
56.7%, respectively. At 1-year, the completion rates were 70.5%, 78.9%, and 76.1%,
respectively. At 1-year, there were no significant differences among the three groups. No
significant changes were found between In-Person and Telephone over time (Figure 3).

Perceived Risk Both In-Person and Telephone showed significant decreases in perceived risk
at 2 weeks compared with Control (p=0.033 & p=0.009 respectively (Time x Group effect,
S2). At 2 months, perceived risk showed a significant reduction (p=0.005; Time effect, S2),
but there was no significant group difference at 2 month (Figure 2 and S2) nor at 1-year
follow up (Figure 3).

Psychological functioning, the cancer-related distress (IES-R), which was mild at baseline,
showed a statistically significant reduction at 2 months (p<0.0001; Time effect, S2) for all
three groups. There was no significant group difference in all time points (Figure 2 and S2).

between baseline perceived risk and cancer-related distress:

A GLM model assessing the association between baseline perceived risk and IES-R total
adjusting for group assignment was not significant (p=0.309; data not shown).

A GLM model assessing participation satisfaction level between In-Person and Telephone at
2-month follow-up was not significant (0=0.264; data not shown).
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Discussion

The current randomized controlled trial aimed to compare In-Person and Telephone
delivered CRC risk educational/counselling interventions with usual-care to examine
changes in knowledge, intention-to-screen, risk perception, and psychological functioning in
relatives of CRC patients. Participants at baseline demonstrated an overestimation of their
personal risk and knowledge gaps, particularly around myths or barriers related to CRC
screening and symptoms. Both intervention formats demonstrated improvements on CRC
knowledge and risk perception, compared to Control. Further, participant satisfaction level
between the In-Person and Telephone formats was not significantly different. This finding
was unexpected as we predicted greater satisfaction with the In-Person format that allows for
visual monitoring of cues and emotional reactions believed to facilitate therapeutic
encounters. Perhaps the FDRs in the Telephone group welcomed the added benefits of easy
access or reduced transport costs associated with Telephone counselling.

At the time of the onset of our study, there was little known about telephone-based cancer
risk counselling and its impacts. Genetic counsellors had expressed concerns about
telephone-based counselling around its potential contribution to cancer worry or poor
comprehension through reduced opportunity for visual assessment of reactions. The
telephone-based CRC risk counselling was not associated with increased cancer-related
distress, nor inaccurate knowledge. While our findings differ from those conducted in the
general population where tailoring of risk information has not consistently resulted in
improved screening intent/behavior or knowledge accuracy,# 20 our results are aligned with
a similar study in the USA of FDRs of CRC patients recruited from registries?4 using a well-
designed telephone intervention. Kinney et al.?* utilized health behavioral theory to guide
the design of a multicomponent telephone intervention delivered by a genetic counsellor.
Our study similarly was multi-faceted, incorporating personalized risk information with
comparators to the general population and behavioral strategies to address barriers. Both
studies provided complex information on family history and risk factors, along with print
material to support the telephone-based delivery.

FDRs at all levels of risk potentially can benefit from receiving recommendations for
screening information and how to manage one’s risk.? Telephone counselling represents an
effective and cost effective way to provide cancer screening recommendations and risk
information and may be particularly relevant for outreach to populations in rural settings
where there is reduced opportunity to see a genetics specialist, or where limited in-person
genetic counselling services are prioritized for individuals deemed “high-risk”. Our study
also demonstrated that a trained health care provider can successfully deliver the
information. While we used an inter-professional approach in the intervention development
(e.9. genetic counselor generated the tailored risk and CRC screening information based on
family history) the manualized counselling was delivered by a health psychologist. Health
professionals, such as nurses or psychosocial counsellors who work alongside of specialists
in the field of colorectal cancer (gastroenterologist; family physician) can provide care and
offer health promotional strategies over the phone via a manualized intervention that
includes up to date materials and tailored information for patients. Back up support from a
specialist (e.g. genetic counselor or colorectal physician) can further address the tailoring of
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risk and screening information to ensure accuracy in the information provided.
Psychoeducation, theories of behavioral change and distress screening are all within the
scope of nursing practice for example, and nurses commonly work in primary care. Future
studies might consider the training of other health care professionals (e.g. nurses) who work
in primary care to deliver tailored CRC risk/screening information to relatives of CRC
patients.

Participants demonstrated a mild level of anxiety at baseline, ranging from 11.3-12.4 using
IES-R, which limited the potential for the intervention to lower cancer-related distress any
further (floor effect). Cancer-related distress in CRC risk populations, interestingly, tends to
be lower in general than FDRs from breast cancer families, who often express profound and
persistent elevations in their risk perceptions which may impede comprehension of risk/
genetic information.3’

There were no effects on intention-to-screen or actual screening behavior; however, this
finding implies a ceiling effect, as participants at baseline were either engaged in, or
demonstrated an intention-to-screen. This finding likely highlights the enabling factor of
medical coverage in addressing health screening, as CRC screening costs are covered in
Canada. Costs for screening tests can be a barrier to screening uptake.24 38 The FDRs of
CRC patients recruited through a Cancer Registry may also have had greater awareness of
screening recommendations through discussions in their families or experience in
completing family history questionnaires for the Registry. As such, the generalizability of
our findings may be limited in relation to other CRC populations, including the general
population.

Group comparisons were no longer significant at one year; however, the benefit of increased
knowledge in the In-Person and Telephone CRC counselling interventions was sustained.
Our control participants by one year had received personalized written information on their
CRC risk and screening recommendations. While these findings may suggest that a printed
letter with personalized risk information has benefit, we remain cautious in interpreting our
findings. Our study did not have a priori aim to test the impact of a tailored print brochure/
letter. Prior studies have shown that tailored or generic print formats have not consistently
improved CRC screening intent or behavior in the general population.1# Participating in a
study over time, with its repeated questionnaires may have produced a learning effect.
Further, ongoing registry contact (or possible related family interactions) may have
contributed to increased awareness and comprehension round personal risk and screening
needs.

Screening compliance in our study was higher than prior studies,0: 16: 24 byt did not reach
100%. While our study interventions aimed to address some known modifiable factors (i.e.,
knowledge, attitudes or structural barriers for screening) and non-modifiable factors (i.e.,
demographics),38 given that only 74% of the study participants complied with recommended
screening, future studies are needed. Further research can explore which interventions are
most ideal for whom, and the role of personal attributes, such as coping style, culture20 or
the experiences of cancer in the family.3° These factors were not specifically targeted in our
study. Information-oriented interventions may fail to optimally address psychological
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concerns, such as the intrusion of a CRC test among those with a past history of trauma or
who have suffered multiple losses as a result of their family history. For some individuals a
more intensive psychological approach may be required so that past history and personal
variables are understood and addressed within the larger context on one’s identity and health
behavior. Indeed, recommendations to consider a continuum of approaches or a “stepped
approach” have been suggested.24 Our team has addressed issues of loss and grief
successfully through a group support program for women at risk for breast cancer, who
grossly overestimated their cancer risk.4°

We also considered the role of perceived risk in relation to screening in our study, but did not
find a significant correlation. Given the complexity how risk is interpreted, more research is
needed to further examine this area.

With many strengths of the current study, there are a few limitations. Despite our best efforts
in recruitment and retention, lost-to-follow up occurred. The intent-to-treat analyses using
multiple imputations is a recommended statistical method in dealing with incomplete data36.
This approach ensures that every participant is included in the analyses while accounting for
the uncertainty of the imputed values. However, this method is not perfect. The imputation
makes assumption that the missing data is at random which in reality we cannot be certain.
Therefore, the approach using statistical imputation to derive estimates for missing data has
its own constraint. Another limitation was the impact of the non-participants who may also
be non-compliant with educational interventions. A different design, using population based
research would be better suited to address this issue.

Conclusion

In conclusion, FDRs in our study overestimated their risk for developing CRC and
demonstrated misperceptions about CRC. Tailored In-Person or Telephone-based formats of
providing CRC risk education/counselling incorporating well-established health behavioral
interventions demonstrated improvement in knowledge and risk perceptions, as well as
client satisfaction. Despite reduced opportunity for visual cues in monitoring reactions to
receiving complex and cancer risk information, the telephone-based approach performed
well and was not associated with increased distress, with the knowledge increase sustained
at one year. Screening intent and adherence were high at baseline, and therefore, did not
show improvement. Findings suggest that a less costly, well-tailored telephone-based
approach incorporating health-behavioral strategies to address personal barriers can
effectively serve individuals with a family history of CRC to learn about their cancer risk
and screening needs. Future research is needed to determine how best to implement
telephone-based risk counselling into usual care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Least Squared Means of Study Outcomes by Group and Time at Baseline (Time 1), Two-
week (Time 2), and Two-month (Time 3) Follow-up
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Least Squared Means of Study Outcomes by Group and Time at Two-month (Time 3) and

One-Year Follow-up (Time 4)

Cancer. Author manuscript; available in PMC 2020 September 12.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Esplen et al.

Table 1
Participant Characteristics
In-person Telephone Control Total
N=84 N=88 N=106 N=278
M SD M SD M SD M SD
Age 46.05 12 4757 104 483 117 4739 11.38
n % n % n % n %
Site
OFCCR 66 78.6 70 796 8 811 222 79.9
Gender
Female 54 64.3 50 568 77 726 181 65.1
Marital Status
Married 67 81.7 69 82.1 87 82.9 223 82.3
Education
University or above 41 54.7 41 488 49 480 131 50.2
Family Income
<$50,000 11 13.1 13 149 20 202 44 16.3
$50,000 or above 59 70.2 62 713 65 657 186 68.9
Unknown 14 16.7 12 13.8 14 141 40 14.8
Ethnicity (White)
Anglo-Saxon 65 83.3 64 79 84 816 213 81.3
CRC Risk History
« Ever Discussed CRC Family History with Family Doctor 68 87.2 72 90 94 922 234 90
« Ever Had Sigmoidoscopy or Colonoscopy 58 71.6 65 774 76 724 199 73.7
« Ever Had Cancer Risk Counseling 5 6.8 9 11.3 6 6.1 20 7.9
« Ever Had Genetic Counseling 5 6.3 3 3.8 9 8.8 17 6.5
« Ever Discussed CRC with proband relative 62 78.5 57 695 73 723 192 73.3

OFCCR=Ontario Familial Colorectal Cancer Registry
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