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Abstract

Objective: To facilitate replication and future intervention design of web-based multibehavior lifestyle interventions,
we describe the rationale, development, and content of the AiM, Plan, and act on LIFestYles (AMPLIFY) Survivor Health
intervention which provides healthy eating and exercise behavior change support for older cancer survivors. The intervention
promotes weight loss, improvements in diet quality, and meeting exercise recommendations.

Methods: The Template for Intervention Description and Replication (TIDieR) checklist was used to provide a comprehensive
description of the AMPLIFY intervention, consistent with CONSORT recommendations.

Results: A social cognitive theory web-based intervention founded on the core components of efficacious print and in-
person interventions was conceptualized and developed through an iterative collaboration involving cancer survivors,
web design experts, and a multidisciplinary investigative team. The intervention includes the AMPLIFY website, text
and/or email messaging, and a private Facebook group. The website consists of: (1) Sessions (weekly interactive
e-learning tutorials); (2) My Progress (logging current behavior, receiving feedback, setting goals); (3) Tools (additional
information and resources); (4) Support (social support resources, frequently asked questions); and (5) Home page.
Algorithms were used to generate fresh content daily and weekly, tailor information, and personalize goal recommen-
dations. An a priori rubric was used to facilitate intervention delivery as healthy eating only (24 weeks), exercise only
(24 weeks), or both behaviors concurrently over 48 weeks.

Conclusions: Our TIDieR-guided AMPLIFY description provides pragmatic information helpful for researchers
designing multibehavior web-based interventions and enhances potential opportunities to improve such interventions.
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Introduction
Nearly 17 million Americans are living with a history of
cancer, a number estimated to exceed 22 million by
2030.1 The vast majority (89%) of these individuals are
50 years of age or older and are at increased risk of second-
ary primary cancers, medical comorbidities and disabilities,
and accelerated ageing.1–3 These risks can be prevented,
attenuated, and possibly reversed with a healthy diet,
regular exercise, and beneficial weight management.4,5

Hence, it is concerning that national surveys indicate that
73% of primarily middle-aged and older cancer survivors
do not meet the recommendations for vegetable and fruit
intake, 53% do not meet aerobic exercise recommendations,
over 90% do not meet resistance exercise recommenda-
tions, and 67% are overweight or obese.6,7

Healthy lifestyle promotion interventions are critical to
address this important public health need and doing so
with a web-based approach could enhance reach and
impact. Although the number of eHealth interventions for
promoting healthy eating, regular exercise, and/or weight
loss is growing among cancer survivors, most have not
been tested in large randomized controlled trials with long-
term follow up.8–10 Moreover, their effects are inconsistent
with benefits modest, at best, and few have explicitly tar-
geted older cancer survivors.9–12 Hence, there is a need to
leverage preferences from the target population to
enhance outcomes. To do so, we identified features of web-
based healthy lifestyle interventions preferred by a racially
and geographically diverse sample of middle-aged and
older cancer survivors from the region where the inter-
vention was developed (i.e. 51% women, 40% Black,
56%≥ 65 years old, 33%≤ 12 years of education, and
33% rural with varied cancer types (30% breast, 32%
prostate, 38% mixed)).13 These features (e.g. reliable
information from content experts, interactive/tailoring,
flexibility regarding time and frequency of participation,
privacy) informed the design of the AiM, Plan, and act on
LIFestYles (AMPLIFY) Survivor Health web-based
intervention.13,14

As previously described, AMPLIFY efficacy testing
includes three inter-related randomized controlled trials
testing the effects of a: (1) diet only module, (2) exercise
only module, and (3) diet and exercise modules delivered

in sequence (diet then exercise or vice versa), or concur-
rently (combined module) on body weight, diet quality,
physical activity, and related outcomes in cancer survivors
50 years of age or older.14 The purpose of this article is to
describe the rationale, development, and content of the
web-based intervention modules for AMPLIFY and, in so
doing, complement our prior randomized trial description.
Reporting intervention details offers an important oppor-
tunity for future researchers and intervention developers
to replicate and improve upon current designs.15

Methods
We use the Template for Intervention Description and
Replication (TIDieR) checklist16 to guide our comprehen-
sive description of the AMPLIFY intervention. This inter-
vention is currently being tested in three inter-related
randomized controlled trials led by the University of
Alabama at Birmingham and is recruiting nationwide
across the United States.14 We provide, in this
Educational Piece, new methods related to development
and integration of multiple behavior web-based interven-
tions for older cancer survivors. By providing a comprehen-
sive description of the AMPLIFY intervention design,
processes, modifications, and interface with noninterven-
tion research activities, this report complements our prior
randomized study design publication.14

The TIDieR checklist was chosen because of its rigorous
development using literature review and Delphi survey with
international experts.16 Further, TIDieR has been success-
fully used to describe digital health interventions in popula-
tions other than cancer survivors and is highly
recommended by CONSORT for intervention descrip-
tions.17–19 Our results are organized according to each of
the 12 TIDieR criteria which are the intervention name,
why (rationale, theory, or goal), what (material and proce-
dures), who (intervention providers), how (delivery
mode), where (intervention setting), when and how much
(intervention time period, timing, and frequency of inter-
vention activities), tailoring (personalization), modifica-
tions (intervention changes during the course of the
study), and intervention delivery (adherence and fidelity).
A completed TIDieR checklist is provided as Supplemental
TIDieR Checklist File.
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Results

Overview of development process

In practical terms, the development approach was a prag-
matic and iterative process of brainstorming, idea selection
based on feasibility, and refinement based on user input.
This collaborative process involved a multidisciplinary
investigative team, web design experts, and cancer survi-
vors. The investigators and the web designers had an estab-
lished relationship based on prior collaborations. The
relationship with the cancer survivors was developed
using an Institutional Review Board approved protocol
(UAB IRB-300002068) recruiting cancer survivors for the
formative focus groups, beta testing, and the ongoing
process evaluation recruitment.13

The multidisciplinary team of investigators and the web
design team met biweekly with interim action items com-
pleted and intervention element reviews performed
between meetings. Two years were required to develop a
sufficient nidus of intervention material to proceed with
the efficacy launch after which regular meetings continued
to complete the final elements in time for participants to
receive them on schedule and address programming or
content issues not identified during beta testing. We con-
tinue to meet regularly to address the infrequent refinement
required during efficacy testing. A regular agenda item for
these meetings has been cancer survivor input facilitated by
rapid cycle analyses of our focus groups then beta testing
feedback and now ongoing process evaluation based on
best practices for mixed methods approach.20 Because of
our foundation of efficacious interventions (criterion 2),
intervention development was based on the Cultural
Adaptation Process model, an accepted adaptation science
approach to translating efficacious interventions to new
contexts and delivery channels.21,22 An overview of the
intervention description by TIDieR criteria is provided in
Table 1 with additional relevant details reported in the fol-
lowing sections.

TIDieR criterion 1: Brief name

When funded by the National Institutes of Health (NIH), the
title of this project was AMPLIFI (Adapting Multiple
behavior Interventions that effectively Improve cancer sur-
vivor health); however, a public facing title was needed that
would be more easily searchable (using conventional spel-
ling) and to convey the purpose of the intervention. Hence,
the title, AMPLIFY was conceived to relay that the program
helps cancer survivors meet healthy eating and exercise
recommendations by setting personal goals and planning
strategies that facilitate healthy behavior change. The
acronym was chosen to project a positive attitude about
program benefits and the domain name (amplifymyhealth)
was chosen to avoid duplication of other domain names.

TIDieR criterion 2: Why (rationale, theory, or goal of
the intervention core components)

Rationale for the theoretical underpinning. The intervention
is based on the social cognitive theory of health behavior
change which has frequently been used to promote a
healthy diet and regular exercise in cancer survivors.23–27

Self-efficacy and other important constructs such as per-
ceived barriers, outcome expectations, behavioral capabil-
ity, and role models were targeted in our intervention
content, messaging, and structure.28 Participants are
encouraged to achieve recommendations for body weight,
diet, and exercise for cancer survivors and older adults
(Table 2).29–33

Efficacious elements adapted during intervention design. The
AMPLIFY intervention adapts two efficacious social cogni-
tive theory-based behavior change interventions. First,
Reach-out to ENhancE Wellness in Older Cancer
Survivors (RENEW) employed tailored print materials
and telephone counseling to increase exercise, improve
diet, and reduce body weight in order to enhance quality
of life and physical functioning.34 Secondly, the Better
Exercise Adherence after Treatment for Cancer (BEAT
Cancer) exercise intervention used print, in-person, group,
and home-based activities to increase the odds of meeting
aerobic physical activity recommendations for cancer
survivors.35

The adaptation effort focused on retaining the core com-
ponents, which for RENEW and BEAT Cancer interven-
tions included beneficial program elements from the
participants’ perspective (individualization (personalized),
accountability, encouragement, etc.) and social cognitive
theory mediators of intervention effect (self-efficacy, bar-
riers, etc.).25,36–42 The adaptation to a web-based platform
was also facilitated by the development of an early proto-
type called Survivorshine (adapted from RENEW),43 suc-
cessful adaptation of BEAT Cancer core components to
other contexts (e.g. rural cancer survivors),36,44–46 and for-
mative focus groups with cancer survivors.13 The compo-
nents were translated by using the iterative process of
brainstorming ideas, selecting ideas based on feasibility fol-
lowed by creating and refining the element. Throughout this
process we mapped core components to specific interven-
tion elements and content (Table 3). The core component
integration permeated all discussions while ensuring a user-
friendly interface was a priority when making decisions
regarding final core component application.

After development and before launching efficacy testing,
beta testing was performed with 15 cancer survivors (53%
women and 41% African American; mean age of 64± 10
years). Institutional Review Board approval was obtained
for beta testing activities and all beta testers provided
informed consent before initiating any beta testing activ-
ities. Each beta tester was asked to complete a brief

Rogers et al. 3



Table 1. Overview of the AiM, Plan, and act on LIFestYles (AMPLIFY) survivor health web-based diet and exercise intervention for older
cancer survivors according to the Template for Intervention Description and Replication (TIDieR) checklist (see text for details).

TIDieR criterion AMPLIFY description

1. Brief name • AiM, Plan, and act on LIFestYles (AMPLIFY) Survivor Health

2. Why

2.1. Theoretical underpinning • Social cognitive theory

2.2. Intervention core components • Based on Reach-out to ENhancE Wellness in Older Cancer Survivors (RENEW)
and Better Exercise Adherence after Treatment for Cancer (BEAT Cancer)

3. Materials used in the intervention

3.1. Intervention overview • Three modules (diet for 24 weeks, exercise for 24 weeks, or combined for 48
weeks)

• Released based on randomized group
• Website (central element) augmented by messaging (email and/or SMS),

intervention supplies, and private Facebook groups

3.2. Website

3.2.1. Sessions • Sessions overview with titles, brief summaries, week numbers, and categories
(for easier sorting and searching)

• Each individual educational session page which includes overview,
self-assessment (if applicable), interactive e-learning tutorial, content summary,
list of related Tools (with hyperlinks), Setback button, link to AMPLIFY Roadmap,
and “favorite” button; each e-learning activity asks how the participant did with
the last week’s challenge and offers a new challenge

3.2.2. My Progress • Participant enters weight and/or health behaviors for current or previous week
(based on AMPLIFY module being delivered)

• Immediate feedback on progress
• Reminder of long-term goal
• Request to set a short-term goal
• Request to choose a behavioral modification strategy from a pull-down menu
• Graphs for each tracked behavior over time Setback button

3.2.3. Tools • New Tools released weekly
• Tools overview page with Tool title, “teaser,” and categories
• Individual Tools page content depends on the nature of the resource (video,

infographic, etc.)
• AMPLIFY Roadmap

3.2.4. Support • Shortcut to the Social Support Tool
• Information on joining the Facebook group which delivers moderated

discussions using scheduled posts, news features, etc.
• FAQs
• Setback button

3.2.5. Home page • Rotating content (next weekly session due; social cognitive theory-based cancer
survivor testimonials tailored to cancer coping style; daily tips)

• Static (shortcuts to My Progress, Sessions, and AMPLIFY Roadmap; safety
disclaimer; Setback button; button for notifying AMPLIFY staff)

3.3. Messaging (email and/or SMS)

(continued)
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Table 1. Continued.

TIDieR criterion AMPLIFY description

• Automatically generated messages encourage registration, onboarding, weekly
session viewing, and regular My Progress logging

3.4. Supplies provided to participants • Instruction letter, scale, portion plate, resistance bands, pedometer (depending
on module received)

3.5. Materials used for delivery or staff training

3.5.1. Website administration • Secure server managed by web development team

3.5.2. General management • Data management software (StudyTRAX®) used by research study staff
• AMPLIFY email alias; written protocol and related training materials for email

management

3.5.3. Facebook moderation • Written protocol used to implement and train staff

4. Procedures, activities, and/or processes used in
the intervention

• Protocol for sending supplies along with instructions (written and verbal)
• Website programmed to facilitate participant progressing from website

registration to session 1
• StudyTRAX® used to create “flags” requiring study staff contacts, reminders,

and troubleshooting

5. Description of expertise, background, and
training given to intervention providers

• Intervention development: nutrition, exercise physiology, cancer survivorship,
obesity medicine, health behavior, health communication, psychology, website
design, and mixed methods approach to beta testing

• Website support and “flag” management: Master’s level program manager,
registered dietitian and an exercise physiologist with expertise working with
chronic disease and/or cancer populations, website management company

6. Mode of delivery • https://amplifymyhealth.org (computers or portable devices)
• Email and/or SMS messaging service

7. Location of intervention and any necessary
infrastructure or features

• Cloud-based infrastructure managed by the website development company
• Commercial communication service for delivering SMS messages

8. Number of times intervention delivered and over
what time period

• 24 weeks (diet or exercise alone) or 48 weeks (diet and exercise sequenced or
combined for concurrent delivery)

• Educational sessions occur weekly, other website and Facebook activities are
available throughout

• Two reminder messages per week

9. Tailoring the intervention • Gender, weight status, and cancer-related profile information used to tailor
sessions, My Progress, tools, and testimonial videos, for example,
recommendations for alcohol, calorie budgets, overcoming barriers to physical
activity or specific foods.

• Responses to self-assessment questions and within the interactive e-learning
activities used to tailor session content

• My Progress responses used to tailor My Progress feedback and educational
tutorial content

• Tools highlighted based on weekly session due and participant’s profile and
self-assessment information

10. Intervention modifications during the study • Reduced frequency of email and SMS messaging
• Moved Facebook group access to earlier in the program, added shortcuts to

(continued)
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Table 1. Continued.

TIDieR criterion AMPLIFY description

Facebook group information to Social Support Tool and several weekly session
summaries, added polls and posting pictures to increase engagement

11. Adherence and fidelity procedures • Website engagement encouraged with automatic email/SMS messaging
• Engagement coordinator ensures “flags” generated and addressed by study staff

according to protocol
• Extensive website review by research team before efficacy testing confirmed

website operating as intended
• Reputable SMS delivery company tracks whether messages are sent
• Check list used to regularly review fidelity of Facebook moderator activities

12. Actual adherence and fidelity • Pending results of ongoing randomized controlled trials

FAQ: frequently asked questions.

Table 2. AMPLIFY diet and exercise goals based on current healthy eating and exercise recommendations for cancer survivors and older
adults

Behavior Recommendations (i.e., long-term goal) Relevant AMPLIFY module

Weight managementa Weight loss of 1 pound per week to reach a BMI of 18.5
to 24.9 kg/m2 (or a body weight that is 24 pounds
lower over 24 weeks or 48 pounds lower over 48
weeks if body weight is significantly higher)

Diet only and combined

Snacking after dinner No more than 1 day per week Diet only and combined

Desserts and sugar sweetened beverages
intake

No more than 2 times week Diet only and combined

Red and processed meats consumption Male: No more than 6–3 oz. servings per week
Female: No more than 4–3 oz. servings per week

Diet only and combined

Fried and fast food consumption Less than 1 day per week Diet only and combined

Whole grains intake Daily substitution of whole grains for refined grains Diet only and combined

Vegetable intake At least 3 servings per day Diet only and combined

Fruit intake 2–3 servings per day Diet only and combined

Alcohol consumption At most 1 drink/day for women and 2 for men (the
lower the better)

Diet only and combined

Dietary supplement intake Avoidance for purposes of cancer control Diet only and combined

Aerobic exercise At least 150 weekly minutes of moderate-to-vigorous
exercise

Exercise only and combined

Resistance exercise At least 2 days per week Exercise only and combined

Flexibility (stretching) exercise At least 2 days per week Exercise only and combined

Balance exercise At least 2 days per week Exercise only and combined

aTo avoid the risk of underweight, messaging encourages weight maintenance and discourages further weight loss at a BMI of 21.75 kg/m2. BMI: body mass
index.

6 DIGITAL HEALTH



survey after viewing each e-learning tutorial and three think
aloud interviews regarding website usability, etc. The
resultant intervention elements mapped to the core compo-
nents of the RENEW and BEAT Cancer interventions
adapted for each feature are provided in Table 3.

TIDieR criterion 3: Physical or informational
materials used in the intervention, including those
provided to participants or used in intervention
delivery or in training of intervention providers

Intervention overview. Elements of the AMPLIFY interven-
tion include an interactive website, messaging (email and/or
Short Messaging Service (SMS)), diet-related and
exercise-related supplies shipped to the participants’ home
address, and private Facebook groups. Figure 1 provides
an overview of the inter-relationships among these ele-
ments. The AMPLIFY website is used to deliver the indi-
vidual behavior, sequenced, or concurrent interventions
using three foundational modules: (1) diet module (24
weeks); (2) exercise module (24 weeks); and (3) combined
module used for concurrent delivery of diet and exercise
(48 weeks).18 The modules were developed in concert
(see criterion 8) to promote design efficiency and consist-
ency. The individual behavior modules were used for the
sequenced intervention.

Website overview. The AMPLIFY website (https://
amplifymyhealth.org) is accessible via participants’ per-
sonal computers and portable devices (e.g. tablets, smart
phones). Participants log onto the website with a username
and password. In addition to a Home page, the website has
the following sections or tabs: Sessions, My Progress,
Tools, and Support (Table 1).

Sessions. Each module includes weekly educational diet
(24 sessions), exercise (24 sessions), or combined sessions
(48 sessions) located in the Sessions section of the website
(Table 1). These educational sessions are the central aspect
of the website and provide a foundation for the remaining
intervention elements.14 The Sessions section includes an
overview page with categories for easier weekly session
searching. Diet-related categories include managing weight,
eating to reduce cancer risk, shopping and food preparation,
and making healthy behavior changes. Exercise-related
categories include motivation, social support, restarting
exercise, getting stronger, and overcoming behavior change
barriers.

The weekly sessions are based on a “Spiral Curriculum”47
so that each session builds onwhat was presented in earlier ses-
sions. This is especially important for resistance exercise
requiring multiple sessions to introduce recommendations,
basic information about safety and how to do the exercises,
gradually adding new exercises over time and helping

participant develop a personal plan, and progression.
However, each session is designed to “stand alone” if the par-
ticipant chooses to skip earlier sessions. Details regarding
session topics are provided in Supplemental Table S1.

Session 1 for each module is a self-assessment that
includes comparison of current behavior with recommenda-
tions for cancer survivors and older adults (i.e. long-term
goals; Table 2).29–33 This initial self-assessment is required
to progress to and view further intervention content.
Self-assessments for diet ask for the participant’s weight,
dietary/health practices (e.g. snacking after dinner, propor-
tion of whole to refined grains, and supplement use) and
food frequencies (e.g. intakes of red meat, vegetables,
fruits, alcohol). Self-assessments for exercise ask about
aerobic, resistance, flexibility, and balance exercise behav-
ior. Exercise self-assessment also asks about walking self-
efficacy48 and physical function-related abilities (e.g. can
you get up off the floor by yourself, can you walk a mile,
how many flights of stairs can you climb) to inform messa-
ging that directs the individual’s focus toward physical
functioning and endurance benefits they are achieving (or
can achieve) from increased physical activity and exercise.
Self-assessments are then repeated at weeks 12 and 24 for a
total of three within the Diet and Exercise modules. Initial
and follow-up self-assessments in the combined module
require two weekly sessions (one for diet and one for exer-
cise) and occur at weeks 1, 2, 23, 24, 45, and 46. Follow-up
self-assessments are encouraged but are not required to
view additional content.

Sessions other than self-assessments include interactive,
educational e-learning tutorials on healthy eating, weight
management, exercise, and other health promoting strat-
egies (e.g. managing stress, social support, preventing set-
backs; Supplemental Table S1). These tutorials were
created using the Articulate Storyline© software (https://
articulate.com/360) which uses branching and feedback to
tailor to participant responses and increase engagement.
Where appropriate, tutorials interactively ask participants to
respond to questions and responses are used to personalize
content within the e-learning tutorial. Each tutorial ends with
“take-home messages” and a behavioral challenge (“weekly
challenge”) for the upcoming week (Supplemental
Table S1). The subsequent week’s tutorial begins by asking
the participant how they did with last week’s challenge and
provides personally tailored reinforcement. The weekly
session webpage provides a summary of the tutorial and
links to relevant website resources (e.g. Tools) below the tutor-
ial. Because content from diet and exercise tutorials were inte-
grated for the combined module, careful attention and iterative
reviews of the combinedmodule were implemented to remove
redundant content (see criterion 8).

My Progress. The My Progress section (Table 1; Figures
2 and 3) encourages self-monitoring, goal-setting, self-
efficacy, use of behavior modification strategies,
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Table 3. Elements of the AMPLIFY website

AMPLIFY element

Website location

Core componentsaSessions My Progress Tools Support Home

e-Learning sessions and periodic
self-assessment with links to relevant
Tools

X Personalized
Knowledge
Benefits
Encouragement
Motivation
Barriers
Goal setting
Outcome expectations

Log and track behavior X Personalized
Self-efficacy
Goal setting

Feedback on healthy eating, weight
loss, and/or exercise progress and
goals

X Personalized
Accountability
Encouragement
Motivation
Self-efficacy

Additional resources (i.e., Tools) to
support survivors’ health and
promote weight loss, healthy diet,
and safe, regular exercise

X Personalized Knowledge
Benefits
Encouragement
Motivation
Support
Barriers
Goal setting
Outcome expectations

Featured session or Survivor story
(rotating content)

X Personalized
Knowledge
Motivation

Tip of the day (rotated daily—module
specific)

X Motivation
Support
Barriers

Recent medical issue or family
emergency button

X Support

COVID-19 message X Knowledge

Setback button X X X Encouragement
Self-efficacy
Barriers

AMPLIFY disclaimer X Knowledge

Making healthful changes FAQs X Knowledge

Website FAQs X Support

(continued)
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accountability, and motivation. The behaviors available for
tracking are based on the session content (Supplemental
Table S1). To enhance personalization and reduce partici-
pant burden, all tracking except for weight, aerobic exer-
cise, and resistance exercise can be turned off 3 weeks

after introduction on the website. Participants who do not
eat meat or who never use alcohol are not asked to track
intakes of these constituents. Daily calorie intake is only
tracked during the first two weeks of the diet only and com-
bined modules to further reduce participant burden.

Table 3. Continued.

AMPLIFY element

Website location

Core componentsaSessions My Progress Tools Support Home

Messaging and staff contact

Onboarding
(i.e. completing user profile and
viewing website onboarding
information)

After staff register participant on the website:
- Two automated email reminders sent 2 days apart
- Additional contacts between 2 and 6 weeks if onboarding
not completed

- No further contacts if onboarding not completed by 6 weeks
after registration

Accountability
Encouragement
Motivation
Support

Reminders to log progress and view
weekly sessions

Automated email and/or SMS:
- Every Monday: reminder to watch the session for the week
- Every Saturday: reminder to complete My Progress tracking

Accountability
Encouragement
Motivation
Support
Goal setting

Engagement flags Telephone call or email if participant:
- Does not complete Session 1 within 2 weeks (diet and
exercise modules); does not complete Sessions 1 and 2
within 3 weeks (combined module)

- Does not log in at least every 4 weeks

Accountability

Intervention suppliesb

Healthy eating supplies Scale for measuring body weight
Portion plate for guiding food intake
Instruction letter

Knowledge
Encouragement
Goal setting

Exercise supplies Pedometer
Exercise bands
Instruction letter

Facebookc

AMPLIFY Facebook groups Weekly staff-generated posts; staff moderated discussions Personalized
Accountability
Knowledge
Benefits
Discussion
Encouragement
Motivation
Support
Barriers

aCore components refer to “active ingredients” retained during adaptation as described in the text, TIDieR item 2 (rationale for intervention core components).
These included both social cognitive theory constructs and intended products of intervention activities.
bDiet supplies sent to participants receiving the diet only or combined module. Exercise supplies sent to participants receiving the exercise only or combined
module.
cPrivate Facebook group membership was based on module received by participant.
FAQ: frequently asked questions.
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The My Progress messaging algorithms are based on
setting weekly short-term behavior goals that contribute to
meeting several long-term diet and exercise goals consistent
with current recommendations for body weight, healthy
eating, and exercise for cancer survivors and older adults
(Table 2).29–33 The suggested diet goals are based on body
weight change and intake frequency of food groups (e.g. ser-
vings of red meat) or eating behaviors (e.g. days per week par-
ticipant snacked after dinner) tracked in the past week. The
suggested short-term aerobic exercise goal is based on grad-
ually increasing duration and intensity based on the self-
assessment sessions and recent activity logged by the partici-
pant onMy Progress. For simplicity, goals for resistance, flexi-
bility, and balance exercise focus on weekly frequency with
resources provided in the Sessions and Tools related to pro-
gressing intensity, repetitions, etc. To encourage progress
toward meeting self-determined short and long-term goals, a
menu of 5 to 10 modification strategies for each healthy
eating and exercise behavior are provided using a pull-down
menu which allows participants to choose one; strategies are
rotated each week based on the week’s topic, a predetermined
order, or deterministic shuffling algorithm.

Tools. Additional education and application resources
supporting healthy eating, weight management, and exer-
cise are provided as Tools (Supplemental Table S1).
There are 73 healthy eating/weight management tools and
48 exercise tools, all of which were integrated into the com-
bined module. Among the Tools, the AMPLIFY Roadmap
warrants highlighting because it was developed based on
beta testing feedback (see criterion 10) requesting an over-
view of participant progress related to program content. The
Roadmap, which is accessible from the Home page, Tools,
and Sessions, lists the weekly focus (healthy eating or exer-
cise) along with the week’s session title, specific topic, and
weekly behavioral challenge. The participant can review
prior weeks to reinforce a sense of progress (enhances self-
efficacy and offers encouragement) while future weeks are
hidden to minimize potential cognitive overload and confu-
sion. Sessions on the Roadmap are hyperlinked making it
an easy navigation tool.

Support. The Support section (Table 1) includes a link to
the Social Support Tool, Setback button, and access to fre-
quently asked questions (FAQs) related to making healthful

Figure 1. Schematic representation of the AMPLIFY website describing contents of each website section; dashed arrows indicate section
connections that improve website navigation; solid arrows indicate data connections that tailor (or individualize) information seen by the
participant (e.g. profile information used to tailor Home page cancer survivor story to cancer coping type, My Progress red meat and
alcohol recommendations tailored to gender, and Tools to cancer type and side effects; My Progress information is used to tailor e-learning
tutorial messaging to tracking behavior; Sessions section is used to tailor My Progress options (e.g. hide request to track red meat if a
vegetarian) and Tools to most appropriate weekly session); email/SMS reminder messages and Facebook groups are nonwebsite elements
that coordinate and track with intervention progress (e.g. messages are consistent with the weekly session topic).
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changes and using the website. Clicking on the Setback
button takes the participant to a Setback webpage that
includes an inspirational video of how another cancer sur-
vivor dealt with diet and/or exercise behavior change set-
backs and, once released, the Setback session with
e-learning tutorial is also available. After participants com-
plete session 1 (diet or exercise only module) or sessions 1
and 2 (combined module), instructions for creating a
Facebook account and accessing the AMPLIFY
Facebook group appear in this section. Facebook is an
optional component to provide participants social support
(Figure 1). The relevance of social support and
encouragement to accessing the Facebook group is rein-
forced at week 6 of the diet or exercise only module, and
at weeks 11 and 12 of the combined module. The
module-specific Facebook groups are monitored regularly
(≥2/week) by trained research staff. Scheduled weekly
posts on the group newsfeed (written to target social cogni-
tive theory constructs) are used to encourage engagement.
Ad hoc posts are used in response to relevant news
stories released by reputable groups such as the American
Society of Clinical Oncology.

Home page. The Home page integrates connections to
all sections of the website and includes rotating and static
content (Table 1; Figures 1, 4, and 5). Because the sessions
are the central element of the intervention, the Home page
highlights the next weekly session when due in addition
to displaying a static Sessions section shortcut (Table 1).
The Home page also includes a button for users to notify
the AMPLIFY staff if they have recently experienced a
medical issue or family emergency. To reinforce that
healthy behavior setbacks are common, the Setback
button is accessible from the Home Page as well as
My Progress and Support sections. Rotating content
also includes daily tips and social cognitive theory-
based cancer survivor testimonials tailored to cancer
coping style.

Email and/or SMS messaging. Messages encouraging
website engagement (Table 1 and Supplemental Table S1)
are sent by email and/or SMS. Participants can opt in or
out of email and/or SMS. Messages are initiated after the
participant has initiated website use (see onboarding
under criterion 5) and are sent each Monday (highlighting
the new weekly session) and Saturday (reminder to track
using My Progress).

Supplies provided to participants. Participants who receive
the diet-only and exercise-only modules in sequence
receive the materials specific to the module they are cur-
rently assigned as described in Table 3. Those assigned to
the combined module receive both healthy eating and exer-
cise materials upon module initiation.

Materials used in intervention delivery or in training of
intervention providers
Website administration. A secure server/network infrastruc-
ture is required to house the website; this is provided by the
website development firm (www.peopledesigns.com).

General management. Institutional research staff are
provided secure internet access, secure email client,
and computers to register participants on the website,
download the administrative data used to generate staff
notifications, and receive/respond to participant emails.
Due to the large amount of administrative user data
that is generated, a data management system (i.e.
StudyTRAX©) is used to calculate any lapses in pass-
word creation, onboarding, etc. and generate staff notifi-
cations (also known as “flags”—details regarding flags
are described in the paragraphs that follow). For
participant-initiated email communication, a single
AMPLIFY email alias is employed with a protocol for
the staff member responsible for responding or delegat-
ing emails for management.

Facebook moderation. A study investigator with social
media expertise (DP) uses a written protocol to train staff
members implementing the Facebook protocol. Staff mod-
erating Facebook require institution-provided computers,
email, and internet access. All staff protocols and training
materials are stored on a cloud server for easy staff access
(Box®; Redwood City, CA) or locally on an institutional
shared drive.

TIDieR criterion 4: Procedures, activities, and/or
processes used in the intervention

After randomization, the participant is shipped the box of
supplies (see criterion 3.4; Table 2) and directed through
a series of steps to session 1 as shown in Figure 6. The
profile information is used to personalize the Home page,
My Progress, and Tools sections. “Flags” notify staff if a
participant has not: registered within 2 weeks of being
sent website registration instructions by email; completed
onboarding within 2 weeks of registering; or completed
the initial self-assessment session(s) within 2 weeks (3
weeks for the combined module). The participant is
unable to view material beyond the initial session(s)
because the participant-provided information obtained
during the session(s) is crucial to tailoring messages
provided during later self-assessments based on the
participant progress (see criterion 3.2.1 for details). Once
the participant has completed the initial session(s), the
website programming automatically releases sessions each
week (see Supplemental Table S1 for content details)
regardless of whether the participant has viewed the prior
week’s session. However, once the initial session is
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completed, flags are generated if the participant does not
log in to the website for more than 4 weeks. Protocol
that follows after a flag is generated is described under
criterion 11.

If the participant indicates a health condition or other life
event interfering with intervention participation by clicking

the medical issue or family emergency button (Home page),
the website sends an email to the AMPLIFY team. A study
staff member contacts the participant (via telephone and/or
email) to discuss the situation and, if necessary, pauses
intervention messages (email or SMS); however, the
website continues to release the weekly sessions.

Figure 2. My Progress tracking screen for the AMPLIFY diet module.
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TIDieR criterion 5: Description of the expertise,
background, and specific training given to
intervention providers

The coauthors brought multidisciplinary expertise to inter-
vention development (Table 1) along with consultants, as
needed, for e-learning tutorial design. For intervention
implementation, study staff prepare, ship, and explain the
intervention supplies (portion plate, pedometer, etc.) using
checklists and scripts.

Intervention implementation also requires a designated
study staff member responsible for facilitating participant
website registration, website engagement, integration with
the research data team and responding to inquiries from par-
ticipants. This staff member is equipped with experience

with healthy lifestyle clinical trials, electronic data capture
platforms (e.g. REDCap and StudyTRAX©), digital tech-
nologies, and social media while also possessing critical
thinking skills, excellent organizational skills, and familiar-
ity with the intervention and research study protocol.

The intervention implementation also requires a registered
dietitian and an exercise physiologist with expertise working
with chronic disease and/or cancer populations. These expert
staff oversee respective Facebook groups and also manage
participant communications related to their expertise. If neces-
sary, these communications are escalated to doctoral level
research investigators who are registered dietitian, exercise
physiologists, licensed physicians, and licensed clinical psy-
chologists. This level of expertise optimizes safety during effi-
cacy testing; issues requiring expert attention and clinical trial

Figure 3. My Progress tracking screen for the AMPLIFY exercise module.

Rogers et al. 13



adverse events will be used to reevaluate the most appropriate
level of support needed when AMPLIFY is used outside of a
clinical trial.

Lastly, the website design company hosts the website,
maintains a secure server and infrastructure, assists with tech-
nical support of study staff and end users, and refines program-
ming, as necessary. The website design team also assists with
engagement user data extraction and delivery of the messages
(including Mailgun® for email delivery and a Vonage® mes-
saging service for SMS delivery).

TIDieR criterion 6: Mode of delivery

The web-based intervention is delivered via the AMPLIFY
website (htttps://amplifymyhealth.org) and accessible via
participants’ computers and portable devices (e.g. tablets
or smart phones). When needed, research staff assist parti-
cipants in establishing a functional email address prior to
website registration.

TIDieR criterion 7: Type(s) of location(s) where the
intervention occurred, including any necessary
infrastructure or relevant features

The intervention is housed in cloud-based infrastructure
managed by People Designs, Inc. (Durham, NC) while the
remaining infrastructure and materials are at the University
of Alabama Birmingham (Birmingham, AL). Mailgun®
and Vonage® support message delivery.

TIDieR criterion 8: Number of times the intervention
was delivered and over what period of time
including the number of sessions, their schedule,
and their duration, intensity or dose

The AMPLIFY intervention is delivered across 48 weeks as a
sequence (i.e. the 24-week diet module then the 24-week exer-
cise module or vice versa) or concurrently (i.e. the 48-week
combined module). Since rolling enrollment is used for the
study, intervention implementation is ongoing.14

Figure 4. Home page for the AMPLIFY diet module.
Figure 5. Home page for the AMPLIFY exercise module.
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As described in Supplemental Table S1, a rubric of weekly
session topics served as the foundation for development of the
diet only, exercise only, and combined modules. The sessions
for the diet and exercise only modules were developed first
and were based on the rubric which was crucial to balancing
the behavioral content of each individual behavior module
and facilitating the later combining process. The process of
integrating these sessions for the combined module began as
the individual behavior modules were completed allowing
an iterative refinement process as the combined module iden-
tified necessary edits to the diet or exercise only modules. This
structure also facilitated consistency among all three modules
regarding content of e-learning tutorials, Tools, etc.

Several overarching approaches were used to combine
the diet only and exercise only modules when creating
the concurrent combined module. First, e-learning

tutorials required editing to reduce redundancies and
match the ordering of the weekly challenges within the
combined module. Also, Tools with similar content
were combined into a single Tool referring to both diet
and exercise. Similarly, the AMPLIFY Roadmap
content was streamlined to improve flow and avoid
excess repetition when combined. My Progress content
was linked to the weekly topic so it was not altered
when creating the combined module however minor
edits were made to the messaging to match the order of
the combined module sessions.

TIDieR criterion 9: Tailoring of the intervention

Tailoring (based on participant’s website profile entered
during onboarding and self-assessment sessions) is

Figure 6. Participant flow from shipping of intervention materials to accessing session 1 of the AMPLIFY intervention (process begins after
randomization).
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done on the Home page, Sessions, My Progress, and
Tools sections using website programming and/or inter-
active options within the e-learning tutorials as outlined
in Table 1. Decisions regarding tailoring were based on
our theoretical model (e.g. exercise self-assessment mes-
saging was tailored to walking self-efficacy). Tailoring
decisions were also made to improve intervention rele-
vance (e.g. only participants who reported drinking
alcohol were asked to track this; participants reporting
fatigue as a symptom were presented Tools related to
this symptom) and increase engagement (e.g. e-learning
sessions asked participants about the prior weekly chal-
lenge with session messaging tailored based on the parti-
cipant’s success or lack thereof; Home page rotated new
material based on the last session completed by the
participant).

TIDieR criterion 10: Modifications of the intervention
during the study

A few modifications were made after efficacy launch.
First, we reduced the frequency of messages sent for
failure to log in because overlap with the regularly
scheduled twice weekly messages caused confusion.
Although the content of the My Progress section was
not changed, the option to track progress in a separate
window was added because some participants were
experiencing issues with data not automatically updat-
ing. Lastly, due to low engagement with the optional
Facebook groups early in efficacy testing, we made the
following refinements: (1) participants may join
Facebook after completing session 1 (diet or exercise)
or sessions 1 and 2 (combined) and (2) a link to the
Support page with Facebook information was added to
Social Support Tool and weekly session summaries for
week 6 for diet or exercise (weeks 11 and 12 for com-
bined). Additionally, we now include more active
Facebook engagement strategies and activities such as
polls and posting pictures.

TIDieR criterion 11: Planned procedures for how
adherence or fidelity was assessed, describe how
and by whom, and if any strategies were used to
maintain or improve fidelity

As described under criteria 3.3 and 4, website engagement
is encouraged with messaging and, if necessary, staff con-
tacts. When a staff contact is indicated through a flag, a
call is placed to the participant until contact is made or
contact is attempted on at least three different days (if no
contact is made, at least two messages are left using all
means necessary—voicemail, email, and/or SMS). Staff
continues efforts to contact the participant by telephone as
long as the participant is answering and/or calling back.

If, however, there is no response after 6 weeks, the partici-
pant is considered a withdrawal. Staff contact attempts and
outcomes are tracked in REDCap and StudyTRAX©. As
previously described,14 user engagement is tracked using
website data.

Fidelity of website delivery (e.g. material delivered as
intended by the investigative team) was ensured through
extensive and iterative investigative and website develop-
ment firm review of a staging website before the programs
were released for beta testing. Once released, beta testing
feedback was reviewed within 2 weeks to allow facile inter-
vention refinements. An extensive investigative and devel-
opment team review was repeated after beta testing and
before releasing the final version for efficacy testing.

Fidelity of SMS messaging was ensured with pilot
testing and use of a reputable company (Vonage®). The
SMS system tracks whether messages are sent out. Given
the peripheral nature of the SMS messaging with regard
to intervention content and other budget priorities, mes-
sages received or read are not being tracked.

Fidelity of the Facebook group moderators is facilitated
with a written moderator protocol, staff training, and a
priori written weekly posts. Fidelity is confirmed by com-
paring moderator posts and responses to a checklist based
on the written protocol.

TIDieR criterion 12: Actual adherence or fidelity

The randomized efficacy trials are ongoing (primary end-
points of body weight, diet quality, and accelerometer-
measured physical activity).14 This information will be
reported in manuscripts published after trials are completed
and on the ClinicalTrials.gov website (NCT 04000880).

Discussion

Conclusions

Given the rising number of middle-aged or older cancer sur-
vivors who are at increased risk for second cancers,
comorbidities and functional decline, the design and
testing of an integrated, interactive, and tailored web-based
intervention that assists this patient population in addres-
sing healthy eating, weight management, and exercise is
of critical public health importance. Developing such an
intervention required a reciprocal and iterative partnership
among cancer survivors, a multidisciplinary team of
content experts, and experienced web designers. Given
the identified research gap related to web-based interven-
tions addressing multiple behaviors,12 it is notable that an
a priori rubric was crucial to consistency across the inter-
vention modules and, as such, is highly recommended for
other investigators developing similar inter-related multibe-
havior interventions used for testing optimal methods for
addressing multiple behaviors (e.g. sequential vs.
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combined). Also, our reporting here uses TIDieR to demon-
strate how the weekly sessions (a critical piece of the inter-
vention because of the curriculum content) are placed
within the context of other intervention elements. These
details are infrequently described in the scientific literature
yet are critical to the scientific discourse surrounding the
pragmatic process of web-based intervention design and
testing. Moreover, the comprehensive details provided
here will enhance the interpretation and replication related
to our randomized efficacy trial results, once available. In
so doing, this report holds significant potential for advan-
cing the science of health behavior change with high
reach, low touch web-based interventions.

Knowledge gap addressed

Only a few web-based healthy lifestyle interventions (e.g.
diet and/or exercise) for cancer survivors have published
a description of the intervention design with none providing
in-depth details as done in this report.12,49–54 Of the eight
design descriptions,49–56 all but one have used a
behavior theory foundation (e.g. social cognitive theory,
theory of planned behavior, transtheoretical model, self-
determination theory, and rewards based). All but one
incorporated tailoring with five describing specific tailoring
factors (e.g. age, gender, cancer treatment, current diet or
exercise behavior, health status). Five focused on both diet
and exercise,49,50,53–55 four integrated SMS messa-
ging,49,50,54,55 and three targeted mixed cancer types.49,52,53

Also, the intervention duration has often been 3 months or
less and none have extended past 6 months. Similar to our
report, these prior publications demonstrate the integration
of web-based education with other strategies (e.g. SMS mes-
saging, videoconference-based counseling) and the ability to
provide a variety of additional resources (e.g. Tools) which
participants can explore based on preference and need. In con-
trast, no description of a web-based diet and/or physical activ-
ity intervention for cancer survivors has used the TIDieR
checklist, an oversight that is troubling in light of recent
reviews indicating that descriptions of health behavior inter-
ventions for this population are often insufficient to support
replicability.19,57,58

Our AMPLIFY description advances this literature in
several ways. It is the first description of a web-based diet
and/or exercise intervention for cancer survivors to illus-
trate how core components from nonweb-based efficacious
interventions can be applied to web-based intervention
development. It is also the first to discuss integrating a
private Facebook group as an optional intervention
element. Notably, we report here the modifications and
pragmatic decisions as recommended by the TIDieR check-
list. In a recent review, only 2% of technology-based health
behavior interventions for chronic disease populations
included information on intervention modifications.19 By
using the TIDieR checklist, we include our modifications

which suggest lessons learned related to the digital inter-
vention development process (e.g. proactively consider
potential confusion caused when “as needed” messages
overlap with regularly scheduled messages). Also, the
unexpected low Facebook engagement prompting modifi-
cations suggests that future design teams should consider
if and how Facebook can be a viable option for providing
virtual support for older cancer survivors as adjunct to a
web-based program. This type of information is useful for
future intervention development yet is missing from prior
intervention descriptions in cancer survivors. Further, our
detailed AMPLIFY description is the first focused specific-
ally on older adults with a history of mixed cancer types and
the only 12-month description.

Strengths and limitations

Very few eHealth interventions in any chronic disease
population have been thoroughly described using the com-
plete TIDier checklist as done in this report.19 Thus
AMPLIFY represents the first to use this taxonomy in
cancer survivors and, in so doing, provides a foundation
for other researchers developing web-based interventions
for this understudied and at-risk population. Notably, web-
based interventions for cancer survivors have largely been
developed without input from racial minorities while in
contrast, African American cancer survivors made up
41% of AMPLIFY’s beta testers. Moreover, several novel
aspects of our description are not routinely reported in the
literature (e.g. mapping of core components, rubric facilitat-
ing multiple behavior integration). Of particular signifi-
cance for future research, using the TIDieR checklist to
describe AMPLIFY advances the science of web-based
interventions in several ways, as it: (1) provides an
example that encourages the use of TIDieR for standardiz-
ing the description of other similar interventions in cancer
survivors; (2) identifies ways future researchers could
build upon our intervention (e.g. narration by voice
actors, additional tailoring); and (3) provides information
needed to determine if and how to adapt the intervention
for implementation with other populations and contexts.

However, we acknowledge several limitations to our
intervention design and description. Describing complex
and integrated interventions such as AMPLIFY (e.g. mul-
tiple elements, opportunities for tailoring) can be challen-
ging. We address this complexity with figures, table
summaries and screenshots because multimedia URLs are
not currently available for public access. Further, tailoring
was constrained by cost and study timeline, but we offset
this by identifying opportunities for more extensive tailor-
ing in future intervention designs. Also, the use of a
medical issue or family emergency button and staff
contact for initial engagement (important for efficacy
testing) may not be feasible when released into broader
use, thus potentially reducing eventual intervention
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effectiveness. Although translation to a web-based delivery
was acceptable and website engagement was high during
beta testing, final evaluation of these aspects is pending
completion of the ongoing efficacy testing. Combining
these data, once available, with evaluating cost-
effectiveness based on intervention implementation cost
outside a clinical trial context is critical to understanding
AMPLIFY’s potential for broader dissemination and imple-
mentation success.

Implications and future directions

We found that the TIDieR checklist was a useful framework
for ensuring that the web-based intervention description
was comprehensive. Application of certain criterion was
more difficult for our automated digital (vs. human deliv-
ered) intervention. For example, staff training was less
appropriate for our “low touch” intervention so the
Criterion interpretation was expanded to include describing
what role staff played in the delivery (e.g. housing of the
intervention, programming, debugging, etc.). Further,
TIDieR application to a web-based intervention could
potentially be improved by specifying that the inter-
relationships and integration among the various compo-
nents or adjunct technologies used should be described.

The efficacy of the AMPLIFY modules are currently
being tested in three inter-related randomized controlled
trials.14 As part of these trials, we will use engagement
data to identify “active ingredients” or “key features” of
the interventions along with testing of social cognitive
theory mediators of the anticipated behavior change.
While waiting on the results of these trials, researchers in
the field can use the description provided in this report to
improve other web-based interventions being developed
for cancer survivors (e.g. prioritizing resources to optimize
tailoring opportunities and use of actor narration or high-
quality computer-generated voice). Also, research is
needed using Multiphase Optimization Strategy (MOST)
or Sequential Multiple Assignment Randomized Trial
(SMART) study designs to determine which intervention
elements are the most important for behavior change and
for whom. Lastly, the use of TIDieR checklist for future
web-based intervention descriptions will continue to
advance the field of improving the health and wellbeing
of cancer survivors through healthy behavior change and
accelerate implementation of programs into community
and clinical practice.
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