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Objective: To describe the study protocol of SWOG S1820, a trial of the Altering Intake, Managing Symptoms intervention for bowel dysfunction in survivors of Rectal Cancer (AIMS-RC).
Design: SWOG S1820 is a multi-site, randomized trial of 94 post-treatment survivors of rectal cancer, comparing
the intervention and attention control arms.
Setting: Affiliated institutions of the National Cancer Institute (NCI)-supported National Community Oncology
Research Program (NCORP) and the National Clinical Trial Network (NCTN).
Participants: Survivors of rectal cancer who are between 6 and 24 months after treatment completion.
Intervention: AIMS-RC is a 17-week, 10 session telephone coaching program to help survivors of rectal cancer
track their symptoms and improve their diets for better health and bowel function. It includes telephone-based
coaching, resource manual, and personalized text/email messaging for motivation in between the telephone
sessions.
Main outcome measures: Bowel function, low anterior resection syndrome score, quality of life (QOL), dietary
quality, motivation, self-efficacy, positive/negative affect, feasibility, adherence, retention, acceptability.
Analysis: Thirty-seven participants per arm (74 total) provide 80% power to detect this 0.5 standard deviation effect size, based on a two-sample t-test with a 1-sided alpha = 0.1. A total of 94 randomized participants will be
accrued to account for 7% ineligibility and 15% attrition at 6 months.

1. Introduction
More than 1.5 million Americans are living with a history of colorectal cancer, with an estimated 640,000 surviving a rectal cancer diagnosis and 43,340 new cases of rectal cancer diagnosed in 2020 [1,2].
Early detection and treatment advances have significantly improved
survival for rectal cancer [1]. However, persistent late and long-term
*

effects of treatments are common. A frequently reported symptom of
post-treatment rectal cancer survivorship is bowel dysfunction. Symptom characteristics include the inability to control bowel movements,
increased frequency in bowel movements, soiling, gas, bloating, and oscillations between diarrhea and constipation [3]. Our previous research
found that bowel dysfunction occurs regardless of surgery type and ostomy status (with or without a permanent ostomy), and results in re-
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duced social activities, social well-being, and quality of life (QOL)
[4–6]. Bowel dysfunction is a significant barrier to survivor adoption of
dietary recommendations for cancer survivorship [7–9].
One promising approach for bowel symptom control is diet modifications. Empirical evidence from our team suggest that diet modification and changes in meal-related behaviors were the most consistently
reported self-care strategy used by long-term (>5 years) survivors of
rectal cancer [5,10]. The ability to successfully manage bowel symptoms resulted in improved QOL. However, diet modification methods
varied tremendously, and were often based on a trial-and-error approach without evidence-based strategies and were not grounded in behavior change theory [11–14]. This resulted in inconsistent efficacy,
unnecessary delays in symptom improvement and, for some, avoidance
of cancer-preventive foods for health promotion after cancer. Our previous research suggests that consumption of fruits and vegetables often
resulted in increased diarrhea, gas, and urgency [10]. For survivors that
reported an increase in bowel symptoms with fruit/vegetable consumption, the elimination of these foods from their diet was a common selfcare strategy [10]. While registered dietitian nutritionists (RDNs) provide the expertise to meet this challenge, evidence shows that RDN services are not readily accessible, even in comprehensive cancer centers
[15]. Importantly, bowel symptoms are modifiable, but a gap exists in
empirically-based interventions to manage bowel dysfunction. The aim
of this paper is to describe the study protocol for SWOG S1820, a preliminary efficacy trial of the Altering Intake, Managing Symptoms intervention for bowel dysfunction in survivors of Rectal Cancer (the AIMSRC Intervention).

National Clinical Trial Network (NCTN) cooperative groups and also a
National Community Oncology Research Program (NCORP) research
base. Member institutions within SWOG can opt to participate as an accrual site.
2.3. Participant eligibility criteria and recruitment/retention
Inclusion criteria include: 1) prior history of rectosigmoid colon
cancer or rectal cancer; 2) have a post-surgical permanent ostomy or
anastomosis; 3) completion of most recent treatment for rectal cancer
(any surgery, chemotherapy, radiation therapy) 6–24 months prior to
registration; 4) anastomosis survivors must have low anterior resection
syndrome (LARS) score of 21–42 (minor to major symptoms); 5) completion of baseline questionnaires within 5 days prior to registration; 6)
completion of the S1820 Patient Contact form prior to registration; 7)
be able to read, write and speak English; and 8) ≥ 18 years of age. Exclusion criteria include: 1) currently undergoing treatment for another
cancer; and 2) diagnosis of inflammatory bowel disease (IBD), such as
ulcerative colitis or Crohn's disease. The study protocol is approved by
the NCI's Cancer Control and Prevention Central Institutional Review
Board (CIRB).
Recruitment and retention strategies are vetted with the SWOG Cancer Research Network Recruitment and Retention Committee in accordance with established guidelines and policies. Potential participants
are screened by the enrollment site staff; eligible participants who provide informed consent are registered to the study. Guided by the Recruitment and Retention Committee, engagement with national colorectal cancer advocacy groups (Fight Colorectal Cancer, Colorectal
Cancer Alliance) and social media platforms are planned, following NCI
CIRB approval of content. These efforts are spearheaded by the participating SWOG research advocate. In addition, an NCI CIRB approved
study brochure is available for enrollment sites to use for recruitment
purposes. Finally, NCI CIRB-approved templates for treatment armspecific newsletters are used to engage and retain participants.

2. Methods
2.1. Protocol development
SWOG S1820 full protocol development process began shortly after
securing NCI funding. The core research team met weekly to discuss
protocol development. The interdisciplinary core research team represented nursing science, dietary/behavioral science, medicine (surgical
oncology, medical oncology), research advocacy, protocol coordination, recruitment/retention, digital engagement, biostatistics, and data
operations/management. The interdisciplinary collaboration enriched
the protocol development process, and the team successfully addressed
critical aspects of the trial design.

2.4. Participant registration and run-in period
The SWOG S1820 study schema is presented in Fig. 1. This study includes a two-step participant registration process. Step 1 registration
occurs after informed consent. Participants then enroll in the study runin that lasts 14–21 days. The run-in and related activities are designed
to gauge participation and adherence to procedures in both randomization arms. At Step 1 registration, enrollment site staff gives the participant a run-in packet, which includes a 3-day food/symptom diary and
postage-paid envelope. Sites inform the participant to review the materials at home and wait for a telephone call from research coordinators
at the Behavior Measurement and Interventions Shared Resource
(BMISR) of the University of Arizona Cancer Center.
Trained research coordinators call participants to provide instructions and support on the run-in packet. They also complete a baseline
24-h dietary recall using the USDA multi-pass dietary recall methodology and administer the baseline MSKCC-BFI. Participants are instructed
to complete the 3-day food/symptom diary within 5 days of receiving
the telephone call and return the diary back to the BMISR within 14
days of completion. Research coordinators determine whether a participant completed the run-in, according to protocol-defined standards of
phone call compliance and questionnaire completion.
Participants who successfully complete the run-in period are registered to Step 2 and randomized. Participants who do not complete the
run-in period receive a mailed or emailed resource manual containing
information on healthy living after cancer treatment and have no further participation in the study.

2.2. Study design and objectives
SWOG S1820 is a multi-center, randomized, controlled trial of 94
post-treatment survivors of rectal cancer. The trial is designed to test
the preliminary efficacy of the AIMS-RC diet modification intervention
to improve bowel function, relative to an attention control. The primary
endpoint is change in bowel function at 18 weeks post-randomization,
as measured by the Memorial Sloan- Kettering Cancer Center Bowel
Function Instrument (MSKCC-BFI). Exploratory endpoints include 1)
change in total bowel function score at 26 weeks post-randomization
between study arms; 2) change in bowel function subscale scores (dietary, urgency, frequency) at both 18 and 26 weeks post-randomization
between study arms; 3) change in low anterior resection syndrome
(LARS) scores (for anastomosis participants only), quality of life, and
dietary quality at both 18 and 26 weeks post-randomization between
study arms; 4) motivation, self-efficacy, and positive/negative affect at
both 18 and 26 weeks post-randomization between study arms; 5) feasibility, adherence, retention, and acceptability at both 18 and 26 weeks
post-randomization; and 6) variation in primary and exploratory study
outcomes according to sex, and variation in intervention effects on the
primary outcome according to sex.
The study is conducted within the SWOG Cancer Research Network,
one of five publicly-funded, National Cancer Institute (NCI)-supported
2
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Fig. 1. Study schema.

3. Randomization

Table 1
AIMS-RC intervention coaching call content.

Participants are randomly assigned (1:1) to either the Intervention
or Attention Control arm, using a stratified and blocked randomization.
Strata are defined by sex (female vs. male) and ostomy status (permanent ostomy vs. anastomosis. Study arm assignments are provided to
site research staff and communicated to the participants.

Session
Session 1 (Within 10
days of
randomization)

Session Content

•
•
•
•

Introductions
Program/coaching overview
Review food & symptom diary
Wellness Plan/goals overview

4. Study intervention

Weekly Activities

• Food and

symptom diary

• Reflect on

Wellness Plan

• Review pages
in handbook

• Receive

4.1. Conceptual framework
Session 2 (1 week after
session 1)

The rationale, development, and design of the AIMS-RC Intervention is described elsewhere [16]. Briefly, the intervention is a 17-week
telephone coaching program to help rectal cancer survivors track their
symptoms and improve their diets for better health and bowel function.
The intervention draws from the Motivation and Problem-Solving
(MAPS) approach, a social cognitive theory [17] driven model of behavior change [18,19]. In using the MAPS approach, skills training
(coping, problem-solving) is systematically added with motivational interviewing, and adjusted based on the individuals’ level of motivation
and positive/negative affect [20–23]. MAPS influences self-efficacy
through the removal of barriers to change, problem-solving and coping
skills training, and increased motivation [24–27].

• Review past week
• Reflect on Wellness Plan
• Review food and symptom
diary

• Introduction to food

Sessions 3–6 (weekly
calls)

•
•
•
•
•

4.2. Intervention arm

Sessions 7–8 (every
other week calls)

The AIMS-RC Intervention arm sessions begin within 10 days after
randomization and are delivered over approximately 17 weeks via 10
telephone sessions that last 30–60 min each. The Intervention is delivered in addition to standard of care for post-treatment rectal cancer.
The sessions are centrally-administered via telephone by trained health
coaches from the University of Arizona. The health coaches have experience with cancer survivors and are trained on rectal cancer-specific
knowledge. Participants also receive an intervention resource manual,
which is used during the sessions to guide health coaching discussions.
Table 1 presents AIMS-RC Intervention coaching call content by session.
In addition to the coaching calls, participants receive electronic
communication messaging between scheduled telephone calls. They receive three messages per week beginning with Session 6, and then messaging moves to every other week for Sessions 6–10. The messages are
sent via smartphone text messaging (SMS) and/or email messaging,
based on participants’ preference. The messages are specific to the
AIMS-RC Intervention to support participant-specific bowel symptom
management goals. They are used by the health coaches to provide sup-

•
•
•
•
•
•

Sessions 9–10 (monthly
calls)

elimination/re-introduction
trials
Introduction to SMART goals
Review food and symptom
diary
Implementation of food
eliminations/re-introduction
Problem-solving diet
modifications
Other symptom management
strategies
Set SMART goals
Review food and symptom
diary
Elimination/re-introduction of
identified foods
Problem-solving to overcome
diet behavior change challenges
Review diet recommendations
for cancer survivorship
Set SMART goals

• Review Wellness Plan, progress
and knowledge/skills gained
• Set SMART goals

welcome
SMS/email
• Food and
symptom diary
• Review pages
in handbook

• Diet

modifications

• Food and

symptom diary

• Review
•
•
•
•
•
•
•
•
•
•

3
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handbook as
needed
Work on
SMART goal
Diet
modifications
Food and
symptom diary
Review
handbook as
needed
Work on
SMART goal
Receive
SMS/emails (3
per week)
Diet
modifications,
as needed
Review
handbook, as
needed
Work on
SMART goal
Receive
SMS/emails (3
per week)
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port, promote diet behavior change and bowel symptom management,
and sustain participant engagement.

categorized into three groups: no LARS (0-20), minor LARS (21–29),
and major LARS (30–42) [33–37]. Quality of life is assessed using the
City of Hope-Quality of Life-Colorectal Cancer (COH-QOL-CRC) survey,
a validated instrument that assesses overall QOL in post-surgery colorectal cancer patients. There are separate versions for patients with ostomy (43 items) and anastomosis (35 items) [38].
Using the Nutrition Data System for Research (University of Manitoba), 24-h dietary recalls are collected at baseline, 18 weeks, and 26
weeks. Trained research staff at the BMISR use the multi-pass method to
collect dietary recall data that are then entered into the NDSR database
for estimation of dietary intake. Dietary quality is based on the Healthy
Eating Index 2015 (HEI-2015) [39,40]. Scores are calculated from the
dietary recall data according to the HEI-2015 and adapted for restriction in alcohol intake [8,41–44]. Motivation is measured using a 10item scale assessing motivation to change dietary behaviors in survivors
of rectal cancer. It was developed and adapted from the Reasons for
Quitting (Intrinsic and Extrinsic Motivation) scale. Self-efficacy is measured using the Patient-Reported Outcomes Measurement Information
System (PROMIS) Self-Efficacy for Managing Symptoms – Short Form.
The instrument measures confidence in one's ability to successfully perform specific tasks or behaviors related to self-efficacy for managing
symptoms [45]. Positive and Negative Affect is measured using the 10item International Positive and Negative Affect Schedule Short Form (IPANAS-SF) [46,47].
Feasibility is measured by the percentage of participants who successfully complete the run-in period, and are randomized. Adherence
measures are assessed as successful completion of coaching Sessions
#1–5 and at least three of Sessions #6–10 within 18 weeks after randomization. Retention is defined by completion of follow-up assessments after randomization, including those administered at follow-up
site visits and the dietary recalls. Acceptability is measured for all participants using the Acceptability of Intervention measure (AIM) [48].

4.3. Attention control arm
The Attention Control arm sessions begin within 10 days after randomization and are delivered over approximately 17 weeks via 10 telephone sessions that last about 20–30 min each. The Attention Control
arm (Healthy Living Education) content is based on our previous experience with the design of control conditions for behavioral interventions (i.e. GOG/NRG 225) [28], with 10 topics based on national survivorship guidelines on healthy living post-treatment for cancer survivors. The sessions are centrally-administered via telephone by trained
health coaches from the University of Arizona. The Attention Control
arm coaches are different from the Intervention arm coaches to reduce
confounding and bias between arms. Participants receive a Health Education resource manual; this is used during the sessions to guide discussions. Table 2 presents Attention Control call content by sessions.
Attention Control arm participants also receive smartphone text
messaging (SMS) and/or email messaging at the same frequency as
those in the Intervention arm. The messages contain standard information on the 10 healthy living topics and are used for retention purposes.
4.4. Treatment fidelity
Several approaches are included to ensure intervention rigor and validity. All telephone sessions are audio-recorded and reviewed by the
Study Chair and Co-Chairs. Continuous monitoring is initiated through
random sampling of 15% of calls in the first week of the study and 3%
monthly thereafter. Sessions are scored using as adapted version of the
Motivational Interviewing Treatment Integrity (MITI) 4.2.2 guidelines
[29], in addition to MAPS specific criteria related to the coaches’ ability
to use the MAPS approach to identify problems and capitalize on motivation to shift behaviors [30]. Intervention coaches will be expected to
adhere to the MAPS approach and score consistently high on the MITI
4.2.2 scale. The Attention Control coaches will be expected to consistently score low on the MITI scale and show no evidence of utilizing a
MAPS approach.

4.6. Data management
Data collection for this study is completed through the Medidata
Rave® clinical data management system. Access to the trial in Rave is
granted through the iMedidata application to all persons with the appropriate roles assigned in Regulatory Support System (RSS). Dietary
recall, MSKCC-BFI, and adherence measures are tracked by the University of Arizona, with regular transfer of data to SWOG Statistics and
Data Management Center.

4.5. Outcome measures
Bowel Function is assessed using the MSKCC-BFI, which contains 18
items across 3 subscales (frequency, dietary, urgency/soilage) which
are combined into one total score [31,32]. The Low Anterior Resection
Syndrome (LARS) is a 5-item survey with a corresponding value
weighted according to the impact of bowel symptoms (low anterior resection syndrome) on QOL. Scores range from 0 to 42 points; scores are

4.7. Statistical design and analysis
The necessary sample size for this preliminary estimate of efficacy
was based on a previously observed MSKCC-BFI standard deviation estimate of 9.3 points [31,32,49] and a clinically meaningful study arm difference of approximately 4.6 points as defined by the Sloan empirical
rule effect size (defined as a mean difference of approximately 8% of
MSKCC-BFI range) [50]. Thirty-seven participants per arm (74 total)
provide 80% power to detect this 0.5 standard deviation effect size,
based on a two-sample t-test with a 1-sided alpha = 0.1. We will accrue
additional participants to account for 7% ineligibility and 15% attrition
at 6 months, for a total accrual goal of 94 randomized participants.

Table 2
Attention control call content.
Session
Session 1 (within 10 days
of randomization)
Sessions 2–6 (weekly calls)

Sessions 7–8 (every other
week calls)
Sessions 9–10 (monthly
calls)

Session Content
Introductions
Program overview
Sleep
Sun safety
Food safety
Skin care
Active wear
Bone health
ACS diet and activity
recommendations
• Clinical trials
• Understanding online
resources
• Screening and
surveillance

•
•
•
•
•
•
•
•
•

Weekly Activities

• Receive Welcome
SMS/email

• None

4.8. Research/patient advocacy
Stakeholder engagement is integrated into the clinical research
process. For many years, patient, caregivers, and other healthcare
stakeholder engagement in research was limited; stakeholders were primarily involved in research as study participants that were consented
and enrolled. As healthcare has become increasingly patient- and family-centered, stakeholders are increasingly recognized as equal partners
in the planning, conduct, and dissemination of research [51]. SWOG

• Receive

SMS/emails (3 per
week)
• Receive
SMS/emails (3 per
week)

4
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Cancer Research Network policies mandate the involvement of research
advocates in all protocols. Research advocates have been consistently
engaged in this study's development, from the earliest stages of study
design through final protocol activation. The research advocate brings
the lived experience of colorectal cancer, and is an integral member of
our core research team. Their guidance, support, and feedback continue
through weekly team meetings, participation in the dissemination of
our study design, and future final outcomes through publications.

eled by lifestyle factors, including obesity and diet quality [55]. Evidence suggests that cancer survivors fall short in achieving national survivorship diet guidelines [39]. These trends will continue, unless effective interventions such as AIMS-RC are developed, tested, and disseminated.
The AIMS-RC Intervention builds on telehealth/telephone-based approaches that are well-grounded for behavioral interventions and dietary guideline adherence [56]. Electronic communication (including
telephone) offers many advantages, including greater access, affordability, and convenience. Many health-related issues, including bowel
dysfunction, can be managed appropriately via telephone. Leveraging
the SWOG Cancer Research Network infrastructure (100+ enrollment
sites nationally) enhances the generalizability of findings from the trial
and speaks to the potential scalability of our intervention for future dissemination.

4.9. Quality assurance and site engagement
Given the unique design of the study, and with multiple institutions
nationally accruing to the study, several strategies are integrated to
maintain high quality data and minimize protocol deviations. First,
clear study flow diagrams of communication and site activities are included in the study protocol. Second, enrollment site staff must view a
45-min recorded webinar of protocol specifics for study implementation and pass a brief post-test to activate the trial at their site. Third, a
monthly site coordinator call led by the protocol nurse coordinator provides a regular opportunity for site-specific queries on study process,
problem-solving, and study engagement. Finally, the core research
team attends weekly protocol meetings via videoconferencing to discuss recruitment and enrollment progress and address any quality assurance-related questions and issues that may impede study implementation.

6. Conclusions
SWOG S1820 is expected to enroll participants over the next 12
months, with final data analysis to be completed by early 2022. The feasibility and preliminary efficacy findings will facilitate the design of a
larger, randomized controlled Phase III trial of symptom control and
healthy dietary pattern programming to support improved QOL and
healthy dietary behaviors among survivors of rectal cancer. It can also
potentially serve as rectal cancer survivorship clinical guidance in the
future.

5. Discussion

Author declaration

For survivors of rectal cancer, living with persistent post-treatment
bowel dysfunction and related symptoms significantly impacts QOL and
likely reduces adherence to cancer survivorship dietary guidance. To
our knowledge, we are the first to systematically address dietary behavior changes for symptom management in rectal cancer. Evidenceinformed interventions to promote self-management of persistent posttreatment GI-related symptoms through appropriate diet behavior modifications are critical to improving the quality of survivorship in rectal
cancer patients [52,53].
Recent trends suggest that rectal cancer incidence rates are increasing, particularly in adults ≤50 years; the U.S. incidence rate doubled
from 14.6% to 29.5% in the last 40 years [54]. These trends suggest
that the number of younger survivors of rectal cancer living with bowel
symptoms requiring management will continue to rise in years to come.
SWOG S1820 aims to understand the unique QOL challenges for all survivors of rectal cancer, including younger survivors, and can serve as a
national model for post-treatment symptom management in rectal cancer survivorship.
Several aspects of the intervention design are innovative. The personalized approach can potentially increase adherence and uptake of
the intervention by accounting for each survivor's food tolerance and
preference. The AIMS-RC intervention is grounded in evidence-based
behavioral change theories, with the integration of MAPS as an added
approach to motivational interviewing-based interventions. Despite
strong evidence for both motivational interviewing and social cognitive-based training, there are few cancer survivorship behavioral interventions that target survivors regardless of their readiness to change
and respond to motivational shifts. The centralized administration of
the intervention promotes intervention fidelity monitoring to ensure
that SWOG S1820 is delivered as intended. It also allows for implementation across a variety of practice settings because it does not require
highly skilled/trained interventionists at the individual participating
site.
The AIMS-RC Intervention is expected to attenuate or alleviate persistent GI symptoms while concurrently promoting adherence to dietary guidance for cancer survivorship. The observed rise of rectal cancer incidence, particularly in younger populations, is likely partially fu-
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