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Abstract

Background: Diet is associated with colorectal cancer (CRC) survival. Yet, adherence to
nutrition guidelines is low among CRC survivors.

Methods: We conducted a pilot trial among CRC survivors to evaluate a 12-week remote dietary
intervention. Participants received print materials and were randomized (1:1) to intervention
(website, text messages) or wait-list control. Primary outcomes included feasibility and
acceptability. We also explored change in diet from 0 to 12 and 24 weeks and change from 0 to 12
weeks in anthropometry and circulating biomarkers. Trial Registration: NCT02965521.

Results: We randomized 50 CRC survivors (25 intervention, 25 control). Retention was 90% at
12 weeks and 84% at 24 weeks. Participants had a median age of 55 years and were 66% female,
70% non-Hispanic white, and 96% had a college degree. The intervention arm responded to a
median 15 (71%) of 21 text messages that asked for a reply (IQR: 8, 19) and visited the website a
median of 13 (15%) days [interquartile range (IQR): 1, 33] out of the 84 study days.

Conclusions: In conclusion, we developed a web-based dietary intervention for CRC survivors.
Our pilot results suggest CRC survivors may engage more with text messages than a study
website. Research to improve tailoring of text messages, while maintaining scalability, is needed.
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Impact: Remote dietary interventions using text messages may be feasible for CRC survivors.

Keywords

behavior; nutrition; digital health; technology; diet record

INTRODUCTION

Over 1.2 million Americans currently live with colorectal cancer (CRC) in the United States
(US) (2). While these individuals are living longer, CRC remains the second-leading cause
of cancer death in the US (2).

Diet after CRC may impact survival (3). In particular, adherence to the American Cancer
Society (ACS) guidelines, including a diet rich in fruits, vegetables, and whole grains and
low in red and processed meats (4), after CRC diagnosis is associated with lower risk of
CRC-specific and all-cause mortality (5,6). Unfortunately, adherence to these
recommendations is low among individuals with CRC (5,6). Thus, interventions are needed
to help people with CRC adopt dietary recommendations.

Growing data suggest that behavioral interventions using web and mobile technology are
acceptable and may modify dietary behavior (7-12). Because these interventions can be
largely automated, they may be more scalable in cancer survivorship care compared to in-
person or telephone counseling (13,14). However, the feasibility of a remotely delivered
technology-based dietary intervention among CRC survivors is not known.

Identifying a feasible and acceptable dietary intervention that is also scalable is a critical
step toward the long-term goal of determining the effect of dietary change on CRC survival.
Thus, we developed a website with a simple diet tracking tool and a 12-week text messaging
program to help individuals with CRC make recommended dietary changes. We conducted a
2-arm randomized controlled pilot study to determine the feasibility and acceptability of the
intervention. To inform the design of a larger definitive study, we also explored change in
diet, anthropometry, and circulating biomarkers of cardiometabolic health.

MATERIALS AND METHODS

We conducted a pilot study of a remotely delivered dietary intervention among 50
individuals with colon or rectal cancer (Survivor Choices for Eating and Drinking;
SUCCEED). At enrollment, participants were randomized 1:1 to receive the intervention for
12 weeks or wait-list control. We included a wait list control to facilitate enrollment and
maximize feedback on the intervention. All participants were asked to complete 4-day diet
records and surveys at 0, 12, and 24 weeks. Written informed consent was obtained from all
participants and the study was conducted in accordance with recognized ethical guidelines
(e.g., Declaration of Helsinki, CIOMS, Belmont Report, U.S. Common Rule) and approved
by the institutional review board of the University of California, San Francisco (UCSF).
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Study Population

To be eligible, individuals must have been diagnosed with colon or rectal adenocarcinoma;
not be actively undergoing chemotherapy; be considered disease-free or have stable disease;
be able to speak and read English; have access to a mobile phone with Internet and text
messaging capabilities; and able to navigate websites, fill out forms on the web,
communicate by email, and have regular access to the Internet. We excluded individuals who
were already meeting four or more of the six target dietary behaviors at enrollment (based

on self-reported intake of vegetables, whole grains, fish, processed meat, sugar-sweetened
beverages, alcohol; Table 1).

Recruitment, Screening, and Informed Consent

Participants were identified through the gastrointestinal oncology clinic at UCSF between
April 2017 and May 2018. We also advertised at local clinics, support groups, and a national
conference. If interested, individuals were asked to complete a screening survey online and
have their provider complete a form to verify clinical information (e.g., diagnosis, stage,
treatment). The screening survey asked participants how many servings of vegetables, whole
grains, processed meat, fish, sugar-sweetened beverages, and alcohol they usually consume.
A definition of the food group as well as serving size was provided. For vegetables,
participants were asked to report how many servings they consume each day, with nine
options ranging from zero to nine or more servings/day. For the other food groups,
participants were asked “on average, how many servings of [food group] do you eat?” and
were provided with nine options, ranging from never to four or more servings/day.

After an individual was determined to be eligible, they were sent a consent form via mail, e-
mail, or fax. A research coordinator scheduled a time to review the consent form over the
phone. At the conclusion of the call, the research coordinator asked the participant to
confirm that they understood the consent form, and if so, asked them to sign a paper or
electronic consent form.

Clinical Procedures and Data Collection

Following consent, participants were asked to complete 4-day diet records using the
National Cancer Institute’s Automated Self-administered Dietary Assessment Tool (ASA24)
and surveys using REDCap electronic data capture tools hosted at UCSF (15-18).
Participants repeated the 4-day diet records and surveys at 12 and 24 weeks. Participants
were also asked to go to a LabCorp for a fasting blood draw and anthropometric assessment
at enrollment and 12 weeks.

Randomization

Eligible, consented participants who completed enrollment assessments were randomly
assigned in blocks of 2 and 4 to intervention or control with allocation weight of 1:1. A
study biostatistician (LZ) generated the randomization scheme prior to the start of the study
and this was uploaded into REDCap. The Randomization module in REDCap was then used
to determine participants’ intervention assignment.

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2020 October 01.
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Intervention Development and Description

We designed a 12-week web-based dietary intervention using human centered design
methodology with the UCSF School of Medicine Technology (SOM Tech) (19); a patient
advisory board (PAB) of five CRC survivors; and a registered dietician at the UCSF Helen
Diller Family Comprehensive Cancer Center. The PAB participated in intervention
development and tested a prototype for one week. We then conducted semi-structured
interviews with PAB members and revised the intervention.

The goal of the intervention was to increase vegetables, whole grains, and fish and decrease
processed meats, sugar-sweetened beverages, and alcohol. These goals were based on the
ACS guidelines plus literature on diet and CRC survival (4,20-23). The intervention
included print materials, a personalized report, one 15-30 minute session with a study
coordinator in person (22%) or by phone (78%), a study website, and text messages for 12
weeks. The personalized report indicated whether the participant currently met, almost met,
or did not meet the six target dietary recommendations at enrollment (Table 1). The
orientation session focused on how to use the study website; no dietary counseling or health
coaching was performed. The intervention incorporated theoretical constructs from the
Theory of Planned Behavior and Social Cognitive Theory and addressed outcome
expectations, self-efficacy, goal setting, self-monitoring, and social support (24-26).

Website features: The website was designed to be used on a computer, tablet, or phone
and built on the UCSF Drupal 8 infrastructure. We collected and stored data from
participants securely with a username and password. Data collected through the website was
encrypted and transmitted to a HIPAA-compliant secure server. The website included goal
setting, daily tracking of target food groups, visual summaries of tracked dietary intake and
progress toward goals, recommendations, recipes, meal planning, frequently asked
questions, and a profile page. Participants could contact the study team with questions
through the website. In the profile page, participants could turn tracking on or off. For
example, if an individual abstained from alcohol, they could turn it “off” and alcoholic
drinks would not show in the goals, tracking, or progress pages. Prompts to visit the website
were included in 13 text messages, and up to an additional 5 messages depending on
participants’ responses. No reminders were sent to participants based on their engagement
with the website. Data on website use by participant was obtained through logins, tracking
data in the study website (which recorded responses by study ID, date and time), as well as
google analytics. See Supplemental Figure 1a—1d for screenshots of the website.

Text message program: We sent text messages to participants via Twilio
(www.twilio.com). The messages included educational content (e.g., how to estimate serving
size, what is a whole grain); prompts to set goals, track, meal plan, try recipes; motivational
messages; quizzes; and challenges. Participants could set the time of day (i.e., morning,
afternoon, evening) that they received messages and turn the messages on/off through the
website. Twenty-one of the 84 text messages (25%) asked the participants for a reply. See
Supplemental Table 1 for the first 14 text messages.

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2020 October 01.
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Wait-list Control

Participants randomized to the control arm received print materials on diet after CRC at
enrollment. After completion of the 12-week assessments, controls had the option to receive
the intervention from 12 to 24 weeks; 21 of the 25 control participants received the
intervention. These individuals received access to the study website, had a brief orientation
session on how to use the website, and 12-weeks of daily text messages.

Outcome Measures

Feasibility and Acceptability: We assessed the intervention’s feasibility and
acceptability at 12 weeks in the intervention arm and 24 weeks in the control arm (among
individuals who received the intervention from 12 to 24 weeks). To assess the intervention’s
feasibility, we evaluated adherence (frequency of using the study website and response rates
to text messages that asked for a reply) and attrition (proportion of participants who
completed the 12-week diet records). A priori, we stated that the intervention would be
considered feasible if we achieved >70% adherence and <20% attrition in the intervention
arm (27,28).

We explored the acceptability of the intervention through a self-administered investigator-
developed online questionnaire. Participants were asked to what degree they agreed
(strongly agree, agree, undecided, disagree, strongly disagree) with nine statements about
the text messages. For the study website, participants were asked to rate the quality of the
website, overall and each page, from poor (0) to excellent (100). Participants were asked
how satisfied they were overall and could provide open-ended feedback.

Dietary assessment: Participants were asked to complete 4-day diet records using
ASA24 at 0, 12, and 24 weeks (29). Participants received instructions with screenshots to
guide them through completing a diet record on ASA24. Participants who had trouble using
the online system were allowed to submit paper diaries, which were entered into ASA24 by
one trained researcher blinded to the participants’ assigned study arm. If a participant
submitted a paper diary at enrollment, they completed paper diaries at subsequent time
points. In total, 11 (22%) enrollment diaries, 16 (36%) 12-week diaries, and 14 (35%) 24-
week diaries were entered by the researcher. All of the days recorded had acceptable calorie
intakes, defined as between the 51 and 95! percentile of calorie intakes based on ASA24
users in the National Health and Nutrition Examination Survey (600 — 4400 kcal/d for
women; 650 — 5700 kcal/d for men) (30).

Dietary outcomes of interest included change in vegetables, whole grains, fish, processed
meat, sugar-sweetened beverages, and alcohol from enrollment to 12 and 24 weeks. We also
examined change in refined grains, to explore if participants replaced refined grains with
whole grains or added the recommended servings of whole grains without decreasing refined
grain intake. We measured diet at 24 weeks in both arms to explore whether changes that
occurred in the intervention arm from 0 to 12 weeks were maintained at 24 weeks, and
whether individuals in the control arm who received the intervention from 12 to 24 weeks
made any changes.

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2020 October 01.
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Body Size, Blood Pressure, and Blood Values: Participants were asked to go
LabCorp, an accredited clinical laboratory, at 0 and 12 weeks. A trained technician
measured participants’ height, weight, waist circumference and blood pressure and took a
fasting blood sample. The technician was an employee of LabCorp and blinded to the
participants’ assigned group. LabCorp visits were optional, and two participants chose not to
complete them at enrollment. Assessments were done according to the LabCorp standard
operating procedures. From the fasting blood sample, LabCorp measured C-reactive protein
(CRP), hemoglobin Alc, glucose, total cholesterol, high-density lipoprotein (HDL)
cholesterol, low-density lipoprotein (LDL) cholesterol, and triglycerides.

Power and sample size

We powered the study based on the proportion of participants who adhered to the
intervention, defined as using the website and/or engaging with text messages. Using a 1-
sided 1-sample binomial test with a=0.1, 20 participants who complete the trial in the
intervention arm, and a null hypothesis that 70% would adhere to the intervention, we
estimated that we would have 80% power to reject the null hypothesis if the observed
adherence was 47% or less. We randomized 50 participants to account for up to 20% drop-
out.

Statistical Analyses

RESULTS

Enrollment characteristics were summarized by arm and overall. Frequency distributions and
percentages were used to summarize categorical measures and medians (interquartile range;
IQR) were used to describe continuous measures. Point estimates of adherence (frequency of
using the study website, response rate to text messages that asked for a reply) and attrition
(completion of diet records) were calculated by arm.

To estimate the effect of the intervention on diet, we calculated each participant’s average
servings per day for the target food groups based on the 4-day diet records at enrollment, 12,
and 24 weeks. We then calculated the median (IQR) intake of each target food group at each
time point by arm. Because alcohol has different recommendations by sex, and to explore
the effect of the intervention separately in men and women, we reported each food group by
sex. We described the absolute change in intake from 0 to 12 and 0 to 24 weeks using
medians and IQR. We also described the difference in changes from enrollment to 12 weeks
between the two groups using means and 95% confidence interval (ClI).

We adhered to the CONSORT guidelines for reporting pilot trials and did not perform
statistical tests (31). Analyses were conducted using SAS v. 9.4.

As shown in Figure 1, we screened 94 individuals for eligibility. Of these, 19 (20%) were
ineligible; 14 (15%) met 4 or more of the 6 target dietary behaviors, 4 were receiving
chemotherapy, and 1 did not have CRC. Among the remaining individuals, 11 decided not to
consent after completing the screening survey and 14 did not complete enroliment
procedures. After screening, consent, and completion of enrollment procedures, 50
individuals were randomized 1:1 to intervention (n=25) or wait-list control (n=25). All

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2020 October 01.
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participants received their assigned intervention. Follow-up based on completion of the diet
record was 90% at 12-weeks and 84% at 24-weeks. By arm, these values were 22 (88%) in
the intervention arm and 23 (92%) in the control arm at 12-weeks and 22 (88%) in the
intervention arm and 20 (80%) in the control arm at 24-weeks.

Characteristics of the study sample are presented in Table 2. The intervention vs. control
group was slightly older (median, 57 vs. 54 years), had a higher BMI (median, 26.9 vs. 25.5
kg/m?2), and were more likely to be female, have rectal cancer, and have elevated cholesterol.

Feasibility of the intervention (adherence)

Responses to text messages were relatively stable over the 12 weeks in the intervention arm
(Figure 2a). For any given text message, the median number of responses was 15 (60%)
(IQR: 15, 16). When examining text message responses by participant, those in the
intervention arm responded to a median of 15 (71%) of the 21 text messages that asked for a
reply (IQR: 8, 19).

The response rate to text messages among people initially assigned to the control arm was
lower and declined over time (Supplemental Figure 2a). For any given text message that
asked for a reply, the median number of responders was 12 (57%; IQR: 10, 13). When
examining text message response by participant, those in the control arm responded to a
median of 9 (43%) out of the 21 text messages that asked for a reply (IQR: 7, 17).

Intervention arm participants went to the website throughout the 12-week study, although
website use declined over time (Figure 2b). On any given study day, the median number of
participants who visited the study website was 6 (24%; IQR: 4, 7). When examining website
use by participant, those randomized to the intervention arm went to the website a median of
13 (15%) out of 84 days (IQR: 1, 33 days). Five participants did not visit the website and
three visited once during the 12 weeks. In contrast, five participants went to the study
website on more than half of the 84 study days; the most frequent user visited the website on
63 days. Twenty (80%) intervention participants tracked a food on the website at least once
(Figure 2c). Among trackers, the median number of days with at least one food group
tracked was 48 days (57%; IQR: 25, 82 days). This value was higher than website visits
because participants often recorded multiple days of intake at each visit. When an individual
tracked, they entered data for all six target food groups 53% of the time.

Website use among those initially assigned to the control group was lower compared to the
intervention arm (Supplemental Figure 2b). On any given study day between week 12-24,
the median number of control participants who visited the study website was 3 (14%; IQR:
2, 5). When examining website use by participant, those randomized to the control group
went to the study website a median of 4 (5%) out of 84 days (IQR: 0, 21 days). Seven
control participants did not visit the website and two went on one day. In contrast, three
control participants went to the study website on more than half of the 84 days; the most
frequent control user went to the website on 72 days. Seventeen (81%) control participants
tracked a food group on the website at least once (Supplemental Figure 2c). Among trackers,
the median number of days with at least one food group tracked was 33 days (39%; IQR: 22,
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78 days). As with the intervention arm, this value was higher than website visits because
participants recorded multiple days of intake per visit.

Based on self-report, participants accessed the website from an iPhone (24, 57%), computer
(23, 55%), android phone (9, 21%), iPad (7, 17%), and/or android tablet (2, 5%). The most
used page was Tracking (69% reported they used this page frequently) followed by Recipes
(40%), View Progress (37%), Set Goals (23%), Recommendations (17%), Meal Planning
(14%), and FAQ (6%).

Acceptability of the intervention

The feedback questionnaire was completed by 22 of the 25 intervention participants at 12-
weeks and 20 of the 21 control participants who received the intervention at 24-weeks. Of
these, 31 (74%) were satisfied or very satisfied with the text messages, 27 (64%) said the
content of the messages was interesting, and 33 (79%) said the frequency of the messages (1
per day) was ideal. Feedback on the text messages was generally positive. However, some
participants commented that they would have liked additional personalization. For example,
“...it would be great to tailor some of the messages if | select what | am already good at”
and “the language was impersonal” (see Supplemental Table 2 for participant quotes).

Overall, 28 (64%) participants were satisfied or very satisfied, 11 (26%) were neutral, and
three (10%) were dissatisfied or very dissatisfied with the intervention. The one participant
who responded very dissatisfied was in the intervention arm and stated that the website’s
simplified tracking “cancelled out a lot of things on my diet (ex. [I didn’t know where to add
things such as miso soup).” The two participants who responded “dissatisfied” were both in
the control arm; one of whom experienced a recurrence during the first 12 weeks of the
study prior to receiving the intervention.

Change in diet

Intake at enrollment and absolute change from enrollment of vegetables, whole and refined
grains, fish, processed meats, sugar-sweetened beverages, and alcoholic drinks at 0, 12, and
24-weeks are presented in Table 3. The intervention arm had higher intake of whole grains at
12 weeks compared to controls (difference in means comparing the intervention to control
group at 12 weeks: 0.9 servings/d; 95% ClI: 0.1, 1.6). This difference appeared to be driven
by women. Additionally, the intervention arm’s increase in whole grains appeared to be
maintained at 24 weeks. Controls had no clear improvements in diet from 0 to 12 or 24
weeks.

We calculated the percentage of participants who met our target recommendations at each
time point by arm (Figure 3). Overall, adherence to the recommendations was low. The
recommendation to avoid or limit alcohol to moderate levels had the highest adherence rates
at 80% and 76% in the intervention and control arms, respectively, at enroliment. Only one
participant in the intervention arm met the recommendation to consume 5 servings/d of
vegetables at enrollment; no participant achieved this target at 12 or 24 weeks. We observed
modest improvements in the percentages of people meeting recommendations for whole
grains (0, 12, and 24 week percentages, intervention: 0%, 16%, 12%; control: 4%, 0%,
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1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Van Blarigan et al. Page 9

16%); fish in the intervention arm (56% at enrollment and 68% at 12 weeks); and sugar-
sweetened beverages in the intervention arm (36%, 48%, and 52% at 0, 12 and 24 weeks).

Change in anthropometric and blood values

Anthropometric and blood values at 0 and 12 weeks are listed in Supplemental Table 3. On
average, participants did not lose weight or waist circumference during the study. Compared
to controls, which had no improvements, the intervention arm appeared to have lower
systolic blood pressure at 12 weeks (difference in means: =7 mmHg; 95% CI: =14, 1).

DISCUSSION

We developed a remotely delivered web-based dietary intervention for CRC survivors. The
text message program met the pre-specified criteria for feasibility (>70% adherence), but the
study website with a simple diet tracking tool did not. While use of the website was less than
intended, intervention participants appeared to increase whole grain consumption.

Our study had a number of strengths. We targeted our intervention for CRC survivors,
because diet may impact CRC outcomes and this cancer site has been under-represented in
past dietary interventions (3,26). Additionally, we enrolled a fairly diverse study population
including 30% non-white and 34% men. Most of the research on lifestyle interventions for
cancer survivors has been conducted in white women with breast cancer (26). However,
women were still over-represented in our study population compared to all people diagnosed
with CRC. Our study population was also younger and had a high level of education, which
may limit the generalizability of the findings. Future studies are needed to determine the
intervention’s feasibility and acceptability in populations with more men, older individuals,
and/or less education.

The ACS recommends five servings/day of fruits and vegetables. We focused on vegetables
only, due to literature suggesting that carbohydrates may be associated with an increased
risk of CRC recurrence and death (32). However, given that only one participant met the
goal of 5 serving/d of vegetables at enrollment and no participants met the goal at 12 or 24
weeks, a lower target for vegetable intake may be more reasonable for this population. A
pilot trial of 17 overweight/obese adults suggest that a 12-week digital health intervention
targeting only vegetable intake was successful for increasing vegetable consumption (33). It
is possible sequential diet goals, where participants are only asked to change one thing at a
time, would be more successful for increasing overall healthy diet in the long term.

We did not include recommendations on food quantity or calorie intake in our intervention.
Data on body weight and survival after CRC are mixed, and it is not known if calorie
restriction is beneficial in CRC survivors (34). Accordingly, we did not see a change in body
weight in the intervention arm from 0 to 12 weeks, suggesting participants did not change
their calorie intake while participating in the study.

While the intervention appeared feasible and acceptable, a number of aspects could be
improved. The optimal frequency of website use/diet tracking to achieve dietary change is
not known (35,36). It is possible that less frequent tracking is needed to change intake of
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food groups, such as whole grains, compared to managing calorie intake for weight loss.
Additionally, a key area for improvement is personalization of text messages. Advances in
technology, including artificial intelligence, hold promise for tailoring messages while
maintaining scalability (37). In addition, it would be of interest to test the independent effect
of text messages in a future study using a multi-arm or factorial design.

In conclusion, we developed a web-based dietary intervention for CRC survivors. Our pilot
results suggest CRC survivors may engage more with text messages than a study website.
Research to improve tailoring of text messages, while maintaining scalability, is needed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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‘ ‘ 24-week Assessments (n=20)

Figure 1. CONSORT Flow Diagram.

Figure 1 shows the flow of participants from screening to end of study. Follow-up at 12 and

24 weeks was defined by completion of the 4-day diet record.
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Figure 2. Text message responserate and study website use during the 12-week intervention
among the 25 people with colorectal cancer randomized to the intervention arm.

Figure 2 shows the percent of intervention arm (n=25) who responded to each text message
that asked for a reply (A); visited the study website by study day (B); and had recorded food
group intake on the study website, by study day (C). Participants could track intake of food

groups for multiple days at one visit.
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Figure 3. Adherenceto thetarget dietary recommendations among 50 people with colorectal
cancer, by study arm and time point.

Figure 3 shows the percentage of participants who met the target intake of each of the six
food groups at enrollment, 12, and 24 weeks. Light gray bars are for the intervention group
and dark gray bars are for the control group. Slashed bars indicate post-intervention time
points (12 and 24 weeks for the intervention arm and 24 weeks for the wait-list control arm).
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Table 1.

Target dietary factors in a web-based dietary intervention with text messages for people with colorectal cancer.

Foodsto Increase

Vegetables Eat 5 or more servings of vegetables every day. Choose a wide variety of fresh or frozen produce.
Whole Grains Eat 3 or more servings of whole grains per day. Choose fiber-rich, whole grain foods over refined grain foods.
Fish Eat 2 or more servings of fish per week. Choose varieties rich in omega-3 fatty acids, such as salmon, trout, and
herring.
Foodsto Limit
Pro M eat Limit intake of processed meats. Choose lean protein sources over red and processed meats, such as fish, skinless

chicken or turkey, beans, lentils, nuts, tofu, and nonfat plain yogurt.

Sweetened Beverages

Avoid sugar-sweetened beverages. Drink water or coffee with no sugar.

Alcohol

If you drink alcohol, do so in moderation. Men, limit intake to 2 servings per day; women, limit intake to 1 serving
per day.
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Characteristics of 50 individuals with colorectal cancer participating in a pilot trial of a remotely delivered,
web-based dietary intervention with text messages.

Characteristic Total Intervention Control
N 50 25 25
Age at enrollment, years, median (IQR) 55 [50, 62] 57 [51, 64] 54 [50, 57]

BMI, kg/m?2, median (IQR)

26.8[23.7,31.1]

26.9[24.4, 29.5]

25.5[22.8, 32.0]

Male, N (%) 17 (34) 7(28) 10 (40)
Non-Hispanic white, N (%) 35 (70) 18 (72) 17 (68)
College degree, N (%) 48 (96) 25 (100) 23 (92)
Works full-time, N (%) 28 (56) 13 (52) 15 (60)
Married, N (%) 34 (69) 17 (71) 17 (68)
Cancer Type

Colon cancer, N (%) 33 (66) 14 (56) 19 (76)

Rectal cancer, N (%) 17 (34) 11 (44) 6 (24)
Months since diagnosis, median (IQR) 22[12, 39] 22 [8, 49] 22 [14, 25]
Tumor Stage, N (%)

| 6 (12) 4 (16) 2(8)

1] 6 (12) 2(8) 4 (16)

I 35 (70) 18 (72) 17 (68)

v 3(6) 1(4) 2(8)
Current ostomy, N (%) 11 (22) 6 (25) 5 (20)
Smoking status, N (%)

Never 38 (76) 22 (88) 16 (64)

Past 10 (20) 3(12) 7(28)

Current 2(4) 0 2(8)
History of diabetes mellitus, N (%) 1(2) 0 1(4)
History of elevated cholesterol, N (%) 11 (22) 8(32) 3(12)
History of high blood pressure, N (%) 15 (30) 6 (24) 9 (36)
Regular aspirin use, N (%) 26 (52) 14 (58) 12 (48)

IQR, interquartile range; BMI, body mass index
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