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Abstract

Objectives: There is limited guidance on how to effectively educate cancer survivors to adopt and maintain specific diet and
physical activity recommendations, especially among underserved and under-resourced populations. Here, the objective is to
present the development of a behavioral and theoretically-based multi-modal diet and physical activity intervention program for
Hispanic/Latina breast cancer survivors, Mi Vida Saludable (My Healthy Life).

Methods: The development process was based on the 6 steps of the Nutrition Education DESIGN Procedure: (1). Decide
behaviors; (2). Explore determinants; (3). Select theory-based model; (4). Indicate objectives; (5).Generate plans; and (6).Nail
down evaluation. The theoretical framework for the intervention is Social Cognitive Theory.

Results: The resulting behavioral intervention consists of 2 components. The first component is in-person group education consisting
of 4 lessons over 1 month. Each 4-hour group lesson includes a hands-on cooking component, a physical activity component, and
facilitator-led nutrition education and discussion,with 2 field trips to a local grocery store and farmers’market. The second component is
an e-Health program that includes weekly text messages, biweekly emailed newsletters, and ongoing website access.

Conclusion: The systematic DESIGN Procedure provided practical guidance for developing a behaviorally-focused, theory-
based, and culturally sensitive program that addresses both dietary and physical activity behaviors for delivery both in-person
education and through eHealth. The Procedure may be useful for developing other behaviorally focused and theory-based
interventions.
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Introduction

Breast cancer is the most commonly diagnosed cancer among
women and is the most common cancer among Latinas.1

While Latinas have lower incidence of breast cancer than
woman who are non-Hispanic white, they are more likely to be
diagnosed with invasive breast cancer at a younger age and at
an advanced stage, and are more likely to die younger than
non-Hispanic white women.2,3 These disparities may be due to
a number of factors, such as lack of access to medical services
and high chronic disease comorbidities, such as diabetes and
obesity.

Lifestyle behaviors, including certain dietary patterns (eg,
low fruit and vegetable intake, high intake of energy-dense
foods) and physical inactivity, are risk factors for breast cancer
recurrence.4 The American Institute for Cancer Research
(AICR) states that more than 30% of breast cancer recurrences
and deaths are preventable by post-diagnosis lifestyle modi-
fications. AICR and American Cancer Society (ACS) rec-
ommendations for cancer survivors include eating a diet high
in fruits/vegetables and low in fat and added sugar, and en-
gaging in regular physical activity.4,5 Despite these recom-
mendations, most cancer survivors, including breast cancer
survivors, do not meet these guidelines.6,7 Studies have shown
that intake of F/V and diet quality can vary across Hispanic
subgroups,8-10 as Latina breast cancer survivors include
populations stemming from multiple cultural and national
backgrounds.11-13 Our prior work has shown low fruit/
vegetable intake and low physical activity in Latina breast
cancer survivors living in Northern Manhattan.14,15

Simply providing recommendations for improving diet and
activity behavior is not sufficient to change and maintain these
behaviors long term.16,17 Effective nutrition and physical
activity education to support behavior change requires ef-
fective motivation and facilitation, including providing en-
vironmental supports.16,18-22 Nevertheless, after a breast
cancer diagnosis, current clinical practice is typically a brief
nutrition consultation with a registered dietitian and/or the
provision of educational pamphlets and/or digital materials on
diet and nutrition. The availability of nutritional counseling
services for breast cancer patients varies across cancer centers
and are not reimbursed by many insurance plans.23 Few
culturally-tailored resources and programs exist for Hispanic/
Latina populations to improve diet and physical activity,
particularly in the Spanish language.

Nutrition and physical activity education programs are
more effective if they are systematically developed and ad-
ministered, behaviorally-focused, theory-based, and culturally
tailored.24-26 Moreover, these programs are more effective if
they are logistically feasible and tailored for a specific pop-
ulation based on their needs.5,25,26 Intervention frameworks,
such as RE-AIM,27 PRECEDE-PROCEED,28 the Behavior
Change Wheel,29 Intervention Mapping30 translate research
into practice and are useful for community-based interven-
tions that incorporate individual, educational, environmental

and ecological levels of factors. However, these frameworks
do not provide practical guidance on the development of
specific health education program curricula, group sessions,
and materials. The Nutrition Education DESIGN Procedure
(DESIGN) was developed to fill this gap.16 It is unique in that
it provides a detailed procedure for designing group direct
education (eg, lesson plans for group sessions) and indirect
education (eg, handouts, newsletters, recipes, email, online
venues) aimed at individual-level behaviors and determinants
of change. DESIGN stands for: (1). Decide behaviors; (2).
Explore determinants; (3). Select theory-based model; (4).
Indicate objectives; (5). Generate plans; and (6). Nail down
evaluation. These steps guide the development of a specific
intervention and tailor the intervention to the intended audi-
ence. DESIGN was developed for nutrition education and this
is the first application to also include physical activity edu-
cation. DESIGN uses nutrition and exercise science to de-
termine the behaviors to address and content to include,
psychology to determine the theory-based determinants, ed-
ucational theory to sequence activities, and communication
theory for effective implementation. Multiple behavioral in-
terventions have recently been used in Hispanic/Latina
populations.31-33 Theory-based interventions to increase
physical activity have also been described.34 Literature re-
views and recommendations for what to include in culturally
sensitive interventions have been made.35 However, de-
scriptions of the use of specific structured frameworks in-
volving systematic procedures with theory-based
determinants of behavior change driving intervention devel-
opment for this population have not been found. Using a
structured framework in a cultural context provides the op-
portunity to develop more targeted, and therefore potentially
more effective, curricula and materials.

DESIGN was used to create ¡Cocinar Para Su Salud!
(Cook for Your Health), a culturally-tailored curriculum for
Hispanic/Latina breast cancer survivors, which we previously
tested in a randomized, controlled trial to examine its effect on
increasing fruit and vegetable intake and reducing dietary fat
over 6 months.15,36,37 The intervention was based on Social
Cognitive Theory38 and the Transtheoretical Model.39 Ac-
tivities and education material targeted increasing self-efficacy
and behavioral capability with observational learning and
reinforcement through supportive group education and hands-
on skills building lessons. Compared to the control group,
participants in the 9-session program increased fruit and
vegetable intake at 3 and 6 months, and also at 12 months (+2
servings/day) (P < .05 at all timepoints); both groups de-
creased dietary fat intake at 6 months with no differences
between groups. Key determinants of behavior change were
self-efficacy and change in taste preferences.40 Participant
feedback and class attendance logs suggested reducing the
length of the intervention to improve retention and adherence.
In addition, with the rise in the use of electronic media among
the Latinx population comparable to the general population,41

we hypothesized that future nutrition education through such
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media may address barriers such as time constraints and
scheduling conflicts.

This article describes the use of the systematic DESIGN
Procedure16 to modify the nine-session culturally-tailored
¡Cocinar Para Su Salud! curriculum into a program called
Mi Vida Saludable (My Healthy Life) with 2 intervention
components: direct group education and electronic health
(e-Health) communication. The intended audience is
Hispanic/Latina breast cancer survivors living in Northern
Manhattan and the program was designed to be tested in a
National Cancer Institute (NCI) funded 2x2 factorial-designed
randomized controlled trial with 4 arms: group education
alone, e-Health alone, group education plus e-Health, and
control (with the control arm participants receiving all study
materials at the end of their participation).11Mi Vida Saludable
had the same dietary behavior change goals as ¡Cocinar Para
Su Salud! which were to increase fruits and vegetables and to
decrease foods with excessive fat and sugar. Mi Vida Sal-
udable also added the behavior change goal to increase
physical activity.

The group education component of Mi Vida Saludable
consisted of 4-hour sessions. Each session included hands-on
cooking, physical activity, and facilitator-led nutrition and
physical activity education and discussion. Two sessions had
field trips, one to a local grocery store and one to a farmers’
market. The number of sessions was reduced from ¡Cocinar
Para Su Salud! to determine if fewer sessions could have the
same behavior change impacts, as fewer sessions could im-
prove retention and adherence, and facilitate wider
implementation.

The e-Health component had the same behavior change
goals as the group education component. It used the same
psychosocial theory (described in more detail below) and was
implemented through text messages, emailed newsletters, and
access to a website over 11 months. The goal of testing this
intervention component was to determine if this would result
in similar behavior change as the in-person group sessions as
this could address barriers such as intervention delivery costs,
time constraints, and scheduling conflicts, and facilitate
broader dissemination.

Description of the program design process for a behavioral
research intervention can be useful to guide the development
of future behavior-focused, theory-driven, and culturally-
tailored group and e-Health education diet and physical ac-
tivity interventions in breast cancer survivors and other
populations.

Methods

Participants

Eligibility criteria for the intended population were self-
identified Latinas age 21 years or older with a history of
stage 0 to III breast cancer who were ≥ 90 days beyond
surgery, chemotherapy, and radiation therapy (current use of

endocrine therapy allowed) without evidence of recurrent/
metastatic disease. Women were Spanish- or English-
speaking, lived in the New York area, and had low intake
of daily fruits/vegetables (<5 servings per day) and/or low
levels of weekly moderate-to-vigorous physical activity
(<150 minutes per week). Women needed to have the ability to
receive newsletters, email and/or text messages via computer,
smartphone, or cellphone. Technology literacy was not re-
quired. From the outset, the research team was aware that the
population of Latina breast cancer survivors living in Northern
Manhattan is highly diverse in terms of national background,
socioeconomic status, and level of acculturation.15,42,43 The
intervention was designed to be broadly applicable to this
population. Written, informed consent was obtained for par-
ticipants who engaged in the pilot testing (n = 19). All pro-
cedures were approved by the Columbia University
Institutional Review Board.

Development Team

The team developing the intervention included public health
researchers, education researchers, community health edu-
cators, and members of community organizations involved in
the delivery of nutrition and culinary education to cancer
survivors. The team included research staff and community
health educators reflective of the local population, including
team members of Dominican, Mexican, Puerto Rican, Co-
lombian, and Peruvian national backgrounds.

Results

Step 1: Decide Behaviors

Step 1 identifies the behaviors to address via the behavioral
intervention targeting an underlying health issue. A thorough
needs assessment of the intended population and a review of
the literature and government and professional association
recommendations determine the behavior change goal(s) for
an intervention.

ForMi Vida Saludable, the behaviors to address were based
on the AICR and ACS lifestyle recommendations for cancer
survivors derived from extensive evidence5 and our previous
work in the same intended population.37 The specific behavior
change goals were: (1) increase daily fruit and vegetable
intake, (2) decrease percentage of daily calories from dietary
fat, (3) decrease percentage of daily calories from added sugar,
and (4) increase daily minutes of moderate to vigorous
physical activity. Dietary behaviors were operationalized
(Table 1) as increasing or decreasing specific foods frequently
consumed by Latinas living in northern Manhattan.15 Our
previous work in this population identified specific foods and
drinks to target using multiple methods. Twenty-4 hour dietary
recalls and interviews identified specific food eaten, including
fruits and vegetables and high-fat culinary practices. Team
members conducted neighborhood observations by physically

Contento et al. 3



walking through the community, shopping at supermarkets
and corner stores, eating at restaurants, and actively observing
the social setting and behaviors while taking detailed notes of
the availability and quality of healthy food options and the
physical arrangement of products, offers, and pricing.15,36

(See Table 1) Specific physical activities to engage in were
identified based on data from similar patient populations and
focused on those that could be easily carried out independently
in an urban setting.44

Step 2: Explore Determinants

Step 2 identifies a list of potential determinants (or mediators)
of behavior change that could be modifiable influencers of
behavior change for the specific behavior change goal(s) and
population, including outcome expectations, perceived bar-
riers, self-efficacy, preferences, behavioral capabilities, social
support, and action goal setting. Potential determinants are
considered as contributors to motivating or facilitating be-
havior change. Motivating determinants provide inspiration
and incentives for behavior change and are typically addressed
early in the intervention to raise awareness of risks of the
current behavior and benefits of change. Facilitating deter-
minants help people believe they are capable of initiating a
behavior change and are typically addressed in an intervention
after participants have been motivated to develop specific
skills to make behavioral changes. Potential determinants are
explored with the population through methods such inter-
views, focus groups and/or questionnaires to help select the
appropriate psychosocial theory in Step 3.

Table 2 outlines target determinants in the Mi Vida Sal-
udable program based on a literature review22,40,45-47 and our
research team’s prior work with this patient population that
involved extensive assessments through key informant in-
terviews, focus groups, and questionnaires, described
elsewhere11,36 as well as our intervention-related experience
with Latina breast cancer survivors in northern Manhattan
over the course of several years.15,40,45,46

Outcome expectations are physical, social, and/or
self-evaluative beliefs about negative outcomes of current
behaviors and about positive outcomes or benefits from
performing the behavior change goal.48 Theory-based deter-
minants, including positive outcome expectations (perceived
benefits), have been shown to contribute to meaningful
changes in diet and physical activity.46 Thus, in the inter-
vention participants are presented with the benefits of eating
more fruits and vegetables and less fat and sugar and increased
physical activity to decrease recurrent cancer risk.

Perceived barriers are beliefs about challenges or costs of
taking action, and self-efficacy is the level of confidence to
successfully carry out the intended behavior.48 Perceived
barriers and self-efficacy are often paired because people
increase their confidence in their ability to make behavior
changes as they overcome behavior-specific barriers. In the
intended population, perceived barriers include family

responsibilities and time constraints; preference for “familiar”
vegetables and ways of cooking; and the commonly found
low-cost “meat packages,” often supplemented with “free”
sodas, in their neighborhood stores.49 To overcome common
barriers, during the intervention, participants brainstorm ways
to overcome barriers and learn quick and easy healthy cooking
methods, how to create culturally-relevant meals, how to
access culturally appropriate healthy options at local grocery
stores, and how to engage in physical activities that can be
done at home and in their neighborhoods. Self-efficacy is
increased by being provided appropriate food and nutrition
knowledge and guided practice in the targeted behaviors. The
¡Cocinar Para Su Salud! intervention, using such activities,
increased participants’ confidence in making healthier dietary
choices, and led to increased fruit and vegetable intake up to
12 months,15,40 similar to findings in other diet and physical
activity interventions.45,46,50

Preferences are personal inclinations towards specific
foods or physical activities, which can bemodified by repeated
exposures to new tastes, foods, and activities.16 Taste or food
preferences have predicted dietary fat intake among breast
cancer patients and survivors.51 The ¡Cocinar Para Su Salud!
trial found that taste preferences for fruit and vegetables
mediated increased intake.40 Consequently, this intervention
focused on providing opportunities to try new culturally-
relevant foods and modes of physical activity so they could
identify and choose those that they enjoy.

Behavioral capabilities refer to the food and nutrition- and
physical activity-related knowledge and cognitive and be-
havioral skills that participants can use to modify their be-
haviors and maintain the changes in their lives going forward.
Thus, the intervention provides participants with knowledge
about the AICR/ACS recommendations for diet and physical
activity, which foods are low in fat and added sugar, proper
portion sizes of foods high in fat and added sugar, and ap-
propriate types and amounts of physical activity. Cognitive
skills include estimation of portion sizes of fruits and vege-
tables and the amount fat in foods and sugar in drinks. Be-
havioral skills included preparing foods that follow AICR/
ACS recommendations learned through demonstrations fol-
lowed by hands-on skill-building cooking activities with
feedback, enhancing food shopping skills through visits to a
supermarket and farmers’ market, and increasing physical
activity by learning how to use the wearable physical activity
tracker given to all participants.

Social support and action goal setting have both been
shown to predict physical activity and dietary behavior.45,52

Social support includes emotional, instrumental, information,
and appraisal support provided by individuals in social net-
works to each other. Social support and social networks have
been shown to be important in Latino populations53,54 and in
similar Latina breast cancer survivor populations with whom
we have worked.55 Social support is incorporated here by
creating a safe and supportive group environment56,57 and by
participants cooperatively cooking together and eating the
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meal they have cooked. Goal intention and action goal setting
create specific, measurable, attainable, realistic, and time-
sensitive goals (ie, SMART goals) in order to achieve be-
havioral goals.16 Systematic reviews have found goal-setting,
along with attendant self-monitoring, to be one of the most
effective components associated with increased physical ac-
tivity and improved diets.22,47,58 Consequently in this pro-
gram, participants are taught goal setting skills for specific

behaviors or actions and are provided with action planning
forms to facilitate the process.

Step 3: Select Theory-based Model

The purpose of Step 3 is to choose a behavior change theory or
theories in order to provide a guide for selecting the specific
motivating and facilitating determinants to address the

Table 2. Objectives of Mi Vida Saludable Group Education and e-Health Components Mapped to Corresponding Determinants.

Determinant type Potential determinants

General objectives

Participants will be able to…

Motivating
determinants

Outcome expectations: Negative (perceived
threat)

Evaluate their own behavior compared to recommendations and
understand the risk of their current behaviors

Outcome expectations: Positive (perceived
Benefits)

Demonstrate understanding of importance of engaging in target behaviors

Perceived barriers Identify barriers to engaging in target behaviors
Preferences Demonstrate appreciation of different types and tastes of target foods and

activities
Facilitating
determinants

Social supports0 Demonstrate increased awareness of social support of engaging in target
behaviors

Behavioral capability (nutrition- and physical
activity-related knowledge and skills)

Identify strategies to meet diet and physical activity recommendations;
demonstrate increased skills in food preparation and physical activity
that follow AICR/ACS recommendations

Self-efficacy Demonstrate increased confidence to engage in target behaviors
Goal intention/Action goal setting State intention/action goal to improve target behaviors

Table 1. Mi Vida Saludable Targeted Behavior Change Goals.

Behavior change goals Target Focused behaviors

Increase physical
activity

30 minutes 5 days per week of
moderate to vigorous physical
activity

Choose more physical activity
Choose more leisure time physical activity
Choose more physical activity while traveling
Choose less sitting/sedentary activity

Increase fruit and
vegetable intake

5 or more servings of fruits & vegetables
per day

Choose more non-starchy vegetables, leafy greens, cruciferous vegetables
(excluding juices, potatoes, fried vegetables, legumes)

Decrease intake of
energy dense foods

Decrease total dietary fat and saturated
fat intake

Choose animal protein low in fat (chicken without skin; lean ground meat;
Turkey or chicken deli slices; Turkey or veggie burgers; meat with
visible fat trimmed)

Choose dairy products low in fat (less cheese; low-fat or fat-free milks and
yogurts)

Use less fat in cooking (oil instead of butter and lard; smaller, measured
amounts of any type of fat while cooking; baked and broiled fish; baked
potatoes and plantains)

Decrease total added sugar intake Choose drinks with less added sugar (water, sparkling water, 1% or skim
milk, unsweetened iced tea; coffee and tea without or low in added
sugar)

Choose processed foods low in added sugar (certain yogurts; salad
dressings and sauces;0 cereals)

Choose dessert foods low in added sugar (fresh, frozen, canned in its own
juice, and baked fruit and plain yogurt)

Contento et al. 5



targeted behavior changes. These theories are based on re-
search evidence and are applied depending on specific group
demographics, group dynamics, and target behaviors.

In the Mi Vida Saludable program, the determinants
identified in Step 2 align with Social Cognitive Theory, which
posits that behavior is influenced by personal, social, and
environmental factors.20 Recent randomized controlled trials
testing dietary and physical activity change in breast cancer
survivors broadly use Social Cognitive Theory, with some
resulting improvements in fruit and vegetable intake and
physical activity.31,33,46 These trials report some description of
the educational materials, but have not reported the process by
which the curricula were developed. Our previous research in
this population15 found that most of the woman were in the
preparation and action stages of change making the Trans
Theoretical Model, which focuses on moving participants
through the stages, less relevant. Thus, Social Cognitive
Theory was selected as the theory-based model (Figure 1).

Step 4: Indicate Objectives

In Step 4, general objectives are specified for each determinant
in the theory-based model. General educational objectives are
created based on the desired outcome of each determinant.
Educational objectives guide the development of the educa-
tional plans and activities to support the intended audience in
achieving the behavior change goal.

Table 2 outlines the general educational objectives for each
determinant in the theory-based model of the Mi Vida Sal-
udable program. These objectives guide the development of
content and intervention materials. Educational objectives
(“objectives” for short) are learner-based and begin with
“Participants will be able to…” followed by an action verb
(bolded below). For outcome expectations: negative (per-
ceived threat), the objective was to evaluate their own

behavior compared to recommendations and understand the
risk of their current behaviors. For outcome expectations:
positive (perceived benefits), the objective was to demon-
strate understanding of the importance of engaging in target
behaviors. For perceived barriers, the objective was to
identify barriers to target behaviors. For preferences, the
objective was to demonstrate appreciation of different
types and tastes of target foods and activities. For social
supports, the objective was to demonstrate increased
awareness of social support of engaging in target behaviors.
For behavioral capabilities, the objective was to identify
strategies to meet recommendations and to demonstrate
skills in cooking dishes that follow AICR/ACS recom-
mendations. For self-efficacy, the objective was to dem-
onstrate increased confidence to engage in target behaviors.
Finally, for goal intention, the objective was to state in-
tention to improve target behaviors.

Step 5: Generate Plans

The purpose of this step is to create ready-to-use educational
plans for group sessions. It starts with the development of a
planning matrix that lists each theory-based determinant,
along with its attendant behavior change strategies16 (also
called behavior change techniques24 or methods30), specific
educational objectives, and short descriptions of activities
sequenced according to educational design principles.59 This
structure ensures that the educational plans systematically
create purposeful, and likely more effective, activities that are
sequenced according to their theoretical structures for effec-
tive delivery. Each educational plan follows 4 sequential
phases, denoted as “The Four Es”: first Excite audiences to
understand why the behavior change goal is important, then
Explain the benefits of the behavior change goal and how to
overcome potential barriers, then Expand by practicing and

Figure 1. Modified social cognitive theory for Mi Vida Saludable. This figure illustrates the relationship between the proposed motivating
determinants and facilitating determinants that result in behavior change as theorized in this intervention. Note: This model is based on
Bandura 2004.20
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planning how to take action, and finally Exit by creating a clear
action goal or plan to achieve the behavior change goal.

The Mi Vida Saludable program created educational plans
for the group education component that incorporated inter-
active group education and hand-on skills building activities
adapted from ¡Cocinar Para Su Salud! and for the newly
created e-Health education component.

The first task was to create a planning matrix listing each
theory-based determinant (from Step 3) along with a behavior
change strategy for that determinant. Next, a specific edu-
cational objective was written for each determinant. Next, for
each component (group education and e-Health) the activities
to address the determinant are briefly described. The plans for
the group education and e-Health components are described in
more detail below.

For the group education component, the activities for each
determinant are sequenced according to educational design
principles. This structure ensures that the educational plans are
sequenced for effective delivery, and follows “The Four E’s”
described above. These activities are hands-on cooking, ex-
periential physical activity, discussions about creating action
plans for the behavior change goal, and 2 field trips to a local
grocery store and farmers’ market.

For the e-Health component, the activities for each de-
terminant included a series of text messages that contained
links to newsletters and the bilingual Cook for Your Life
website. The text messages were sequenced to address the
theory-based motivating and facilitating determinants for each
behavior change goal in the same order used in the group
education component. The text messages were sent out ac-
cording to a planned schedule over 11 months. Articles in the
newsletters addressed the behavioral determinants, and the
Cook for Your Life website provided informational support
also addressing the theory-based determinants.

Group Education. The Mi Vida Saludable group education
component consists of 4 sessions, 4 hours each, im-
plemented over a 1-month period. Table 3 presents the
planning matrix for session 1, listing the determinants for
eating more fruits and vegetables and fewer high-fat and
high-sugar foods and for getting more physical activity, the
behavior change strategies (techniques/methods) that op-
erationalize the determinants, and the specific objectives
that guide the creation of relevant activities. See the Sup-
plementary Tables for the planning matrices for sessions 2,
3, and 4. The actual educational plans were generated from
these planning matrices.

The first 2 sessions focus on motivating participants to
understand and engage in the 4 behavior change goals, while
the second 2 sessions focus on facilitating and helping par-
ticipants engage in adopting the new dietary and physical
activity behaviors. All sessions address both motivating and
facilitating action determinants, with the first 2 sessions
emphasizing motivating determinants and the final 2 sessions
emphasizing facilitating action determinants.

Each session begins with an introduction and review of
outcome expectations associated with the target behaviors. For
sessions 2 through 4, action goals made by each participant at
the end of the previous session are discussed to encourage
support and revision of action goals as appropriate. Each
group session includes both nutrition and physical activity
education content, experiential skill building of physical ac-
tivity behaviors, and culinary and nutrition skill building.
Each session emphasizes a different type of physical activity
to discuss and experience how more activity can easily be
included throughout the day. The culinary and nutrition
segments focus on different behavior change goals. The first
session emphasizes motivational determinants for decreasing
fat and added sugar, the second increasing fruit and vegetable
intake, and the third and fourth sessions focus on facilitating
determinants for all 3 diet behavior change goals. Sessions 1
and 2 teach main concepts in the classroom. Sessions 3 and 4
include tours of a local affordable grocery store and a farmers’
market. The last segment of each session involves culinary
education, where women cook culturally relevant recipes.
After cooking, the women eat a meal together to facilitate
support and confidence in skills. Sessions conclude with
women brainstorming ways to troubleshoot barriers to com-
pleting the target behaviors. Women complete action goal-
setting worksheets for each target behavior.

e-Health. The Mi Vida Saludable e-Health component in-
cludes text messages, a bilingual cooking emailed newsletters,
website for cancer survivors (cookforyourlife.org), and Fitbits
for physical activity self-monitoring implemented over
11 months. Participants receive 2-5 text messages per week
and 2 emailed newsletters per month. During the first half of
the intervention period, 2/3 of the text messages address
motivational determinants and 1/3 address facilitating deter-
minants. In the second half of the intervention period this is
reversed and 1/3 of the text messages address motivational
determinants and 2/3 address facilitating determinants. Ex-
amples of how the text messages implement the specific
theory-based determinants are shown in Table 4.

Results from text message-based lifestyle interventions
have shown that best practice is to provide more text messages
at the beginning of the intervention then decrease the text
message frequency.60 Thus, the number of text messages
slowly decreases from 5 to 2 messages a week over the 11-
month period. Text and email messages are bidirectional,
allowing study staff to respond to participants.

The text message content parallels the group education
content. Half of the text messages focus on diet (ie, increasing
fruit and vegetable intake, and decreasing fat and added sugar
intake) and half focus on physical activity (ie, increasing
minutes of weekly physical activity). Once a month, text
messages prompt women to set action goals, half related to
diet and half related to physical activity. The women to re-
spond to a goal setting question (eg, “Make a goal: How often
do you think you can choose a low-fat meat such as 90-95%
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lean ground meat or chicken without the skin this week? Text
back your response: 1 = 1 time per week, 2 = 2 to 3 times per
week, 3 = almost every day, 4 = every day.”) 1 week after these
action goal-setting messages are sent, another message asks
for feedback (eg, “Remember, last week we asked you to set a
goal to eat less fat from meat or chicken this past week? How
many times did you do it? Text back your response. 1 = 1 time
this week, 2 = 2 to 3 times this week, 3 = almost every day, 4 =
every day.”) This interactive approach encourages engage-
ment and self-monitoring, which can lead to more sustained
behavior change.61

E-newsletters are delivered via links embedded in text and
email and are stored on a secure location on the bilingual Cook
for Your Life website only accessible to study participants
(www.cookforyourlife.org). (At the initiation of the research
period, Cook for Your Life was a non-profit organization that
provides nutrition education and cooking classes to cancer
survivors in New York City; it has since closed and the Cook
for Your Life website in now run out of the Fred Hutchinson
Cancer Center.) Half of the newsletters’ content target diet and
half target physical activity, with colorful and topical content
aligning with the topic of the week and the behavior change
being targeted. Each newsletter begins with a welcoming
introduction from a member of the study staff and includes
motivating and facilitating nutrition or physical activity in-
formation. In addition to newsletters, other links sent via text
messages include links to Cook for Your Life recipes, dance
videos from the local non-profit Moving for Life�
(movingforlife.org), and New York City government spon-
sored events promoting physical activity.

Pilot study of program before final curriculum completion. The
group education program followed by a shortened version of
the e-Health programwas piloted with a small sample of breast
cancer survivors (n = 19) for user testing and to receive
participant feedback on the intervention. Changes to the
materials were made based upon feedback received. After the
pilot study was completed, a formative evaluation of the in-
tervention was conducted. On a scale of 1 to 5 where 5 in-
dicates greatest satisfaction, participants were very satisfied
with both group education and eHealth portions of the in-
tervention (range of mean responses was 4.8 – 5.0 for group
education and 4.0 – 4.8 for e-Health). Major changes to the
group education component included the addition of
evidence-based information on common questions about fad
diets. Logistical changes focused on field trip transportation to
and from the grocery store and farmers’market, and when and
where meal and snack preparation should take place for each
session.

Translation. Of note, this intervention was designed to be
conducted in both Spanish and English, which meant that all
materials needed to be available in both languages. A bilin-
gual, multi-cultural, and multi-disciplinary team was assem-
bled, including one certified translator, to translate the written

patient-facing materials (print and digital) and curriculum into
Spanish and to review the translation for accuracy. Multiple
sessions were used to refine and edit the translations to make
sure that meaning was not lost in the translation process. As it
was known in advance that the majority of the intended
population would be Spanish-speaking, the in-person sessions
were designed to be delivered by the health educators in
Spanish with simultaneous live translation in English offered
to participants who preferred to listen/participant in English.
Participants opting for delivery in English listened with
headsets while the onsite certified live translator provided
translations. This arrangement allowed for participants and
staff to request any translation clarifications as needed.

Step 6: Nail Down Evaluation Plan for the
Education Program

This final step is to create the evaluation plan. Designing the
evaluation plan at the same time as the intervention ensures
appropriate methods are used to measure changes in the be-
havioral determinants and changes in the specific behavior
change goal(s). Measuring changes in both determinants and
behaviors can help elucidate mechanisms of behavior change
and provide guidance on designing future interventions.

For Mi Vida Saludable, an evaluation plan was created to
test the effectiveness in a 2x2 factorial-designed randomized
controlled trial (RCT). Data are collected on the primary diet
and physical activity outcomes at baseline, 6-, and 12-months.
Dietary intake is assessed using 2 to 3 24-hour recall as-
sessments using the multiple pass approach using the Nutri-
tion Data System for Research (NDSR) developed by the
Nutrition Coordinating Center at the University of Minnesota.
Physical activity is assessed using the a 7-day physical activity
recall (7DPAR).62 A questionnaire to measure changes in
Social Cognitive Theory behavioral determinants was de-
veloped and validated (Koch et al, manuscript in submission).
The evaluation results will identify the most important de-
terminants of diet and physical activity change for this pop-
ulation, which will have implications for future research and
practice.

Discussion

TheMi Vida Saludable intervention consists of a four-session,
1-month nutrition and physical activity group education
component and an 11-month e-Health component focused on
improving diet and physical activity in Hispanic/Latina breast
cancer survivors. Both components were created using the 6-
step DESIGN Procedure. The Social Cognitive Theory based
intervention targets 4 key behaviors: (1) increase daily fruit
and vegetable intake, (2) decrease percentage of daily calories
from dietary fat, (3) decrease percentage of daily calories from
added sugar, and (4) increase daily minutes of moderate to
vigorous physical activity. While DESIGN has previously
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Table 3. Planning Matrix of Session 1 of Mi Vida Saludable Group Education Component.

Instructional
theory step Determinants

Behavior change
strategy

Specific objectives

ActivityParticipants will be able to…

Excite Introduction
30 minutes
Overview of Mi Vida Saludable program
Overview of AICR/ACS guidelines
Modes of education: PowerPoint presentation; group discussions
Social support Provide social support Describe class context as a supportive

environment
Introduce all group members and
instructors to create supportive
group environments

Outcome
expectations
(positive):
Perceived benefits

Provide information
about positive
outcomes of target
behavior

Demonstrate increased knowledge of
benefits of following AICR/ACS
recommendations

Give PowerPoint presentation and
discuss information about
benefits of making the target
behavior changes

Outcome
expectations
(negative):
Perceived Threat/
Risks

Provide information
about negative
outcomes of not
performing target
behavior

Evaluate personal risk of negative
outcomes of not performing target
behaviors

Give PowerPoint presentation and
discuss striking statistics and
other information about
personal risk of negative
outcomes of not performing
target behaviors

Explain Physical activity education
35 minutes
Lesson 1 Focus: Increasing physical activity at home
Modes of education: PowerPoint presentation; dance breaks; group discussions
Outcome
expectations
(positive):
Perceived benefits

Provide information
about positive
outcomes of target
behavior

Demonstrate increased knowledge of
benefits of following AICR/ACS
recommendations

Give PowerPoint presentation and
discuss beneficial information of
being more physically active

Self-efficacy Provide guided practice View the behavior as easy to
understand and complete

Assist individuals to achieve
success by demonstrating
behavior and providing practice
by completing “dance breaks”

Explain Dietary behaviors education
45 minutes
Lesson 1 Focus: Decrease dietary fat & added sugar intake
Modes of education: PowerPoint presentation; group discussions; worksheets
Outcome
expectations
(positive):
Perceived benefits

Provide information
about positive
outcomes of target
behavior

Demonstrate increased knowledge of
benefits of following AICR/ACS
recommendations for lowering fat
and sugar intake

Give PowerPoint presentation and
discuss information about
benefits of eating a diet low in fat
and added sugar

Outcome
expectations
(negative):
Perceived threat/
Risks

Provide information
about negative
outcomes of not
performing target
behavior

Evaluate personal risk of negative
outcomes of eating foods high in fat
and added sugar

Provide striking statistics and other
information about personal risk
of negative outcomes of eating
foods high in fat and added sugar

Behavioral capability Provide factual
knowledge related to
behavior

Develop an understanding of
identifying foods low in fat and
added sugar and proper portion
sizes of foods high in fat and added
sugar

Provide factual information related
to eating foods low in fat and
added sugar involving
remembering and
understanding, using lectures,
visuals, slides, and handouts

(continued)
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been used in other settings,63 this is the first study that we are
aware of to develop and test a theory-based educational
program with similar content for both in-person group edu-
cation and e-Health formats and for both diet and physical
activity. This is also one of the first studies to use, and describe
in detail, a systematic curriculum development process to
develop such a program for a racial/ethnic minority population
with a specific health concern.

The systematic DESIGN approach to curriculum devel-
opment is unique in that while several other systematic
procedures provide frameworks for translating behavioral
theory into practice,29,64 they not to provide specific practical
guidance on the next necessary step of how exactly to create
educational behavior change activities and sequence them
appropriately for individual sessions or for indirect venues
such as electronic media. DESIGN fills this need by using
effective instructional design theory from the field of edu-
cation, accompanied by communication principles, to

structure and sequence activities into actual ready-to-deliver
educational plans. The novel DESIGN planning matrix shown
in Table 3 in particular helps with this process. It provides a
clear delineation of how determinants of behavior change
derived from a clearly stated theory drive the development of
activities through the selection of appropriate behavior change
strategies (or techniques or methods), and the writing of
specific educational objectives. The matrix also shows how
given sessions are sequenced according to education princi-
ples.59 This study shows that DESIGN can be used for
planning sessions addressing both diet and physical activity
behaviors.

e-Health approaches to intervention have become widely
used. They are generally based on tailoring content to indi-
viduals based on psychosocial, psychographic, and related
variables.60,65 This study adds to the literature on the use of e-
Health by showing how to use a systematic design procedure
to facilitate the creation of e-Health text messages and

Table 3. (continued)

Instructional
theory step Determinants

Behavior change
strategy

Specific objectives

ActivityParticipants will be able to…

Expand Cooking
90 minutes
Lesson 1 Focus: Cooking methods and recipes to decrease dietary fat and added sugar intake
Modes of education: Cooking demonstration and guided practice
Behavioral capability Provide active mastery

experiences/guided
practice

Cook foods with lower fat and added
sugar

Demonstrate food preparation/
cooking skills followed by guided
practice with feedback through
hands-on activities to develop
cooking skills

Self-efficacy Provide guided practice View the behavior as easy to
understand and complete

Assist individuals to achieve
success by providing clear
instructions, demonstrating
behavior, providing practice or
direct experience

Expand Action goal setting
10 minutes
Lesson 1: Create increasing physical activity action goals
Modes of education: Worksheets
Perceived barriers Prompt identification of

perceived barriers
Identify barriers Group brainstorms barriers to

behavior change goals and ways
to overcome barriers

Goal intention/
Action goal setting

Stimulate action goal
setting

State goal intentions and create action
goals

Teach goal setting skills for specific
behaviors or actions, provide
action planning forms

Exit Communal meal
20 minutes
Taste preferences Provide direct

experience with
healthful food

Consume foods low in fat and added
sugar

As a group, consume meal low in
fat and added sugar

Social support Enhance skills in
management of social
context

Evaluate class context as a supportive
environment

Create supportive group
environments eating together
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e-newsletters based on a theory-based model and education
principles to be delivered as a structured program addressing
both dietary and physical activity behaviors. In addition, the
schedule of delivery of text messages used educational theory
principles, in particular sequencing the motivational messages
early in the intervention and facilitating messages later in the
intervention.59,66 E-Health approaches may be particularly
beneficial as they have the potential to overcome the problem
of time constraints and scheduling conflicts and may be more

scalable than in-person interventions.39 The only e-Health
nutrition and physical activity intervention for Latina breast
cancer survivors identified to date was based on a smartphone
app used by participants over a 6-week period along with 3
telecoaching calls based on motivational interviewing.67,68

The content of the app was primarily straightforward in-
struction on managing symptoms, medications, emotions,
family, and friends. The study described here shows that the
DESIGN procedure can be used to develop theory-based

Table 4. Examples of Text Messages That Address the Theory-Based Determinants of Behavior Change.

Determinant

Text messages

Increase fruit & vegetable intake
Decrease dietary fat & added sugar

intake Increase physical activity

Outcome expectations of
current behavior
(negative): perceived
risk

Eating lots of fruits and vegetables
can decrease the risk of
developing heart disease and
diabetes

Think about how often you eat high
fat meats like beef, pork, and
sausage. It may be a lot! eating less
is a healthier choice

Sitting for long periods of time can
become boring, and is not good for
your health. Try to get up every
30 minutes and move

Outcome expectations
for targeted behavior
(positive): perceived
benefits

Eating more fruits and vegetables
gives you more fiber and can make
you feel fuller

Learn how choosing low fat is good
for your health and find a tasty
marinated chicken recipe in Mi
vida Saludable news (also in your
email!) Link14

Being physically active can help you
be happier, healthier, and sleep
better. Every step counts!

Perceived barriers Fruit promotes healthy bowel
function. Try dried or frozen fruit
if fresh isn’t available!

There are many Spanish speaking
vendors at farmers’ markets who
can help you select foods and
with EBT.

Going to the gym is expensive. There
are many free and low cost active
events in our NYC parks

Preferences Try this delicious gelato recipe made
with real fruit that’s naturally low
fat! Link28

Chicken can still taste great when
it’s made without the skin!

Try dancing to music or taking a walk
with a friend

Self-efficacy Stock up on frozen vegetables - they
don’t go bad. They’re easy to add
to your meals

There are easy ways to make your
meals look like the new, beautiful,
healthy “MyPlate”

Even though physical activity may be
tiring at first, regular physical
activity actually makes you feel
energized!

Social support Tell your family and friends about
your goals to eat more fruits and
vegetables. They can be great
sources of support!

Ask your family to try new recipes
with you - cooking together
brings us together!

For a fun activity together, ask a
friend or family member to take
walks with you around the block,
to the store, or to the park

Goal intention/action goal
setting

Aim to eat all 5 colors - red, orange,
yellow/white, green, blue/purple -
to get all of the benefits each day!

Start your day the healthy way with
a breakfast low in fat and added
sugar

Set a goal for being more active at
home - walk while on the phone,
dance to videos, or dance while
you clean

Behavioral capability –

knowledge and
cognitive skills

One serving of fruits and vegetables
is about the size of your fist. Get at
least 5 “fists” of fruits and
vegetables each day for better
health!

The size of your palm is a healthy
portion of chicken, beef, and fish
at a meal

There are guidelines for healthy
eating and physical activity from
national cancer organizations to
improve overall health

Behavioral capability –

behavioral
Kale is a leafy vegetable similar to
spinach. It’s easy to cook! Steam,
sauté, or have in a salad!

If you eat red meat, try to eat it less
often, choose cuts with less
marbling, and cut off visible white
fat before cooking

Housework counts as physical
activity – sweep, wash, and tidy
with energy!

There is a lot of fat in French fries,
fried plantains, fried yucca, and
potato chips. Try this recipe for
baked “fries” – you’ll love the
taste! Link25

Be aware of how much oil you use
when you cook. Only use a little!
use 1 teaspoon per person about
the size of your thumb tip

Try taking the stairs instead of the
elevator - even part of the way.
Every step counts

Contento et al. 11



education through both remote e-Health and in-person group
sessions.

There are potential benefits to use of the DESIGN Pro-
cedure. The literature has shown that behavioral interventions
are more effective if they are behaviorally-focused, theory-
based, and directly address the determinants in the theory.16,26

Further, as diet and physical activity behaviors are complex,
DESIGN allows program developers to create a theory-based
model specific to a certain behavior for the audience. In ad-
dition, DESIGN calls for creating evaluation methods that
specifically measure changes in behaviors and psychosocial
theory determinants targeted by the intervention. TheMi Vida
Saludable curriculum within each session and over the 4
sessions moves from motivating behavior change to facili-
tating decisions on new nutrition and physical activity be-
haviors. A distinction of theMi Vida Saludable program is the
cultural integration of the local Latina breast cancer survivor
population from conception to execution of the intervention,
following behavior change theory, both via in-person group
education and e-Health communication.

Translating theory-based determinants into educational
objectives, and then identifying evidence-based behavior
change strategies and activities, allows researchers to develop
similar programs across demographic groups and across
various behavior change goals, and to compare outcomes
consistently across populations.16,66 The methods by which
behavior change curricula for cancer survivor populations are
developed have rarely been described in detail, which prevents
researchers from systematically building upon prior work.
Culturally based and adapted programs are important for
effectiveness and recommendations have been made for
features to consider in developing such programs.25,35,69,70

The description of a systematic procedure to provide guidance
for developing culturally-tailored or culturally specific edu-
cational programs for racial/ethnic minority populations has
not been found, and there are limited education resources for
Hispanic/Latina groups.

This description of the development of Mi Vida Saludable
makes several contributions. First, Mi Vida Saludable pro-
vides guidance for developing future behavior change inter-
ventions with cancer survivors. Second, Mi Vida Saludable
provides an example of an intervention that is culturally
sensitive to ensure Hispanic/Latina women feel connected in
terms of language and community, which has been shown as a
strong desire among this group.71 Third, Mi Vida Saludable
demonstrates how to develop complementary interventions
using different mediums (ie, electronic and classroom based
that address the same behavior change goals and theory-based
determinants). In particular, the use of theory-based deter-
minants of behavior change to guide the development of
e-Health content and sequencing can inform future
technology-delivered intervention programs targeting lifestyle
behaviors among Latina breast cancer survivors. Practitioners
designing brief interventions can use an abbreviated version of
the DESIGN Procedure.16

Despite these strengths and contributions, there are po-
tential limitations to this approach. To maximize generaliz-
ability, the intervention was designed for any Latina breast
cancer survivor with non-metastatic disease post-diagnosis
and post-treatment. If women are more likely to make changes
based on stage at diagnosis or time since diagnosis, this in-
tervention was not designed to address this. In addition, at the
time this intervention was developed, there was little data
upon which to base the frequency and content of the text
messaging intervention60; one of our goals was to use the
methods and data generated from this research to help fill this
gap.

When behavioral interventions are developed without
describing their developmental process, replication and
identification of effective strategies to address theory-based
determinants are difficult. With a clear description using a
systematic process, researchers and practitioners are able to
conserve resources and move the field of behavior change
forward more quickly and effectively. Further research can
enhance the utility of the DESIGN procedure by investigating
which components of the DESIGN Procedure are the most
effective.

Conclusion

This detailed description of the development of MiVS shows
how the systematic DESIGN Procedure can provide practical
guidance for developing a behaviorally-focused, theory-
based, and culturally sensitive program that addresses both
dietary and physical activity behaviors. DESIGN creates a
ready-to-deliver program by integrating nutrition and exercise
science to determine the behaviors to address and content to
include, psychology to select the theory-based model and
determinants, educational theory to sequence activities, and
communication theory for effective implementation. The
DESIGN Procedure can be used to develop a program with
similar behavior change goals, theory-based determinants, and
content for both in-person group education and e-Health
formats, thus permitting wide dissemination of a program.
This procedure provides guidance for developing future be-
havior change interventions with persons who have survived
cancer.

Abbreviations

ACS American Cancer Society
AICR American Institute for Cancer Research
DESIGN Decide behaviors, Explore determinants, Select

theory-based model, Indicate objectives, Generate plans, and
Nail down evaluation; NCI, National Cancer Institute

NDSR Nutrition Data System for Research
PRECEDE Predisposing, Reinforcing, and Enabling

Constructs in Educational Diagnosis and Evaluation
PROCEED Policy, Regulatory, and Organizational Con-

structs in Educational and Environmental Development

12 Cancer Control



RCT Randomized controlled trial
RE-AIM Reach, Effectiveness, and Maintenance, and

Adoption, Implementation, and Maintenance
7DPAR Seven-day physical activity recall

Acknowledgments

We thankMartha Eddy, PhD ofMoving For Life for her contributions
to the physical activity component of the in-person group dance class.
We thank Cynthia Thomson, PhD, RD, Tracy Crane, PhD, and Hagen
Frank at the University of Arizona for their contributions in devel-
oping the platform to deliver the electronic communication program.
We also thank Gramercy Global for developing and managing the
cookforyourlife.org website. We thank Fitbit for providing Fitbit Zips
to study participants.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This work
is supported by the National Institutes of Health National Cancer
Institute (R01CA186080), National Center for Advancing Transla-
tional Sciences (UL1TR000040 and UL1TR001873), and Herbert
Irving Comprehensive Cancer Center (HICCC) Avon pilot study
funding.

Ethical Approval

Ethical approval to report this case was obtained from the Co-
lumbia University Institutional Review Board (Protocol ID
AAAP0461).

Statement of Human and Animal Rights

All procedures in this study were conducted in accordance with the
Columbia University Institutional Review Board (Protocol ID
AAAP0461) approved protocols.

Statement of Informed Consent

Written informed consent was obtained from the patient(s) for their
anonymized information to be published in this article.

ORCID iDs

Amanda M. Marin-Chollom  https://orcid.org/0000-0002-6151-
9610
Ann Ogden Gaffney  https://orcid.org/0000-0002-6686-1714
Heather Greenlee  https://orcid.org/0000-0003-4148-1405

Supplemental Material

Supplemental material for this article is available online.

References

1. American Cancer Society. Cancer Facts & Figures for
Hispanics/Latinos 2018-2020. Vol. 2022; 2018. https://www.
cancer.org/content/dam/cancer-org/research/cancer-facts-and-
statistics/cancer-facts-and-figures-for-hispanics-and-latinos/
cancer-facts-and-figures-for-hispanics-and-latinos-2018-2020.
pdf

2. American Cancer Society. Breast Cancer Facts & Figures 2019-
2020. American Cancer Society. https://www.cancer.org/
content/dam/cancer-org/research/cancer-facts-and-statistics/
breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-
2019-2020.pdf (2019).

3. Hendrick RE, Monticciolo DL, Biggs KW, Malak SF. Age
distributions of breast cancer diagnosis and mortality by race
and ethnicity in US women. Cancer. 2021;127(23):4384-4392.
doi:10.1002/cncr.33846.

4. World Cancer Research Fund/American Institute for Cancer
Research. Diet, Nutrition, Physical Activity, and the Prevention
of Cancer: A Global Perspective; 2018. https://www.wcrf.org/
diet-and-cancer/continuous-update-project/.

5. Rock CL, Thomson CA, Sullivan KR, et al. American Cancer
Society Nutrition and Physical Activity Guideline for Cancer
Survivors. A Cancer Journal for Clinicians. https://acsjournals.
onlinelibrary.wiley.com/doi/10.3322/caac.21719 (2022).

6. Cho D, Park CL. Barriers to physical activity and healthy diet
among breast cancer survivors: A multilevel perspective. Eur J
Cancer Care. 2018;27(1):e12772. doi:10.1111/ecc.12772.

7. Arem H, Mama SK, Duan X, Rowland JH, Bellizzi KM, Ehlers
DK. Prevalence of healthy behaviors among cancer survivors in
the United States: How far have we come? Cancer Epidemiol
Biomarkers Prev. 2020;29:1179-1187. doi:10.1158/1055-9965.
EPI-19-1318.

8. Palacios C, Daniel CR, Tirado-Gómez M, et al. Dietary patterns
in Puerto Rican and Mexican-American Breast Cancer Survi-
vors: A pilot study. J Immigr Minor Health. 2017;19(2):
341-348. doi:10.1007/s10903-016-0398-y.

9. Loria CM, Bush TL, Carroll MD, et al. Macronutrient intakes
among adult Hispanics: A comparison of Mexican Americans,
Cuban Americans, and mainland Puerto Ricans. Am J Publ
Health. 1995;85(5):684-689. doi:10.2105/ajph.85.5.684.

10. Maldonado LE, Adair LS, Sotres-Alvarez D, et al. Dietary
patterns and years living in the United States by Hispanic/Latino
Heritage in the Hispanic community health study/study of
Latinos (HCHS/SOL). J Nutr. 2021;151(9):2749-2759. doi:10.
1093/jn/nxab165.

11. Santiago-Torres M, Contento I, Koch P, et al. ¡Mi Vida Sal-
udable! A randomized, controlled, 2 x 2 factorial trial of a diet
and physical activity intervention among Latina breast cancer
survivors: Study design and methods. Contemp Clin Trials.
2021;110:106524. doi:10.1016/j.cct.2021.106524.

12. Hunt BR. Breast cancer prevalence and mortality among His-
panic subgroups in the United States, 2009-2013. J Cancer
Epidemiol. 2016;2016:8784040. doi:10.1155/2016/8784040.

Contento et al. 13

http://cookforyourlife.org
https://orcid.org/0000-0002-6151-9610
https://orcid.org/0000-0002-6151-9610
https://orcid.org/0000-0002-6151-9610
https://orcid.org/0000-0002-6686-1714
https://orcid.org/0000-0002-6686-1714
https://orcid.org/0000-0003-4148-1405
https://orcid.org/0000-0003-4148-1405
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-hispanics-and-latinos/cancer-facts-and-figures-for-hispanics-and-latinos-2018-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-hispanics-and-latinos/cancer-facts-and-figures-for-hispanics-and-latinos-2018-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-hispanics-and-latinos/cancer-facts-and-figures-for-hispanics-and-latinos-2018-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-hispanics-and-latinos/cancer-facts-and-figures-for-hispanics-and-latinos-2018-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-hispanics-and-latinos/cancer-facts-and-figures-for-hispanics-and-latinos-2018-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-2019-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-2019-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-2019-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-2019-2020.pdf
https://doi.org/10.1002/cncr.33846
https://www.wcrf.org/diet-and-cancer/continuous-update-project/
https://www.wcrf.org/diet-and-cancer/continuous-update-project/
https://acsjournals.onlinelibrary.wiley.com/doi/10.3322/caac.21719
https://acsjournals.onlinelibrary.wiley.com/doi/10.3322/caac.21719
https://doi.org/10.1111/ecc.12772
https://doi.org/10.1158/1055-9965.EPI-19-1318
https://doi.org/10.1158/1055-9965.EPI-19-1318
https://doi.org/10.1007/s10903-016-0398-y
https://doi.org/10.2105/ajph.85.5.684
https://doi.org/10.1093/jn/nxab165
https://doi.org/10.1093/jn/nxab165
https://doi.org/10.1016/j.cct.2021.106524
https://doi.org/10.1155/2016/8784040


13. Pinheiro PS, Callahan KE, Siegel RL, et al. Cancer mortality in
Hispanic ethnic groups. Cancer Epidemiol Biomarkers Prev.
2017;26(3):376-382. doi:10.1158/1055-9965.Epi-16-0684.

14. Greenlee H, Crew KD, Mata JM, et al. A pilot randomized
controlled trial of a commercial diet and exercise weight loss
program in minority breast cancer survivors. Obesity (Silver
Spring). 2013;21(1):65-76. doi:10.1002/oby.20245.

15. Greenlee H, Gaffney AO, Aycinena AC, et al. ¡Cocinar Para Su
Salud!: Randomized controlled trial of a culturally based dietary
intervention among hispanic breast cancer survivors. J Acad
Nutr Diet. 2015;115(5 suppl l):S42-S56.e3. doi:10.1016/j.jand.
2015.02.027.

16. Contento IR, Koch PA. Nutrition Education: Linking Research,
Theory, and Practice. 4th ed. Burlington, MA: Jones & Bartlett
Learning, LLC; 2021.

17. Bluethmann SM, Bartholomew LK, Murphy CC, Vernon SW.
Use of Theory in Behavior Change Interventions. Health Educ
Behav. 2017;44(2):245-253. doi:10.1177/1090198116647712.

18. Contento I, Balch GI, Bronner YL, et al. The effectiveness of
nutrition education and implications for nutrition education
policy, programs, and research: A review of research. J Nutr
Educ. 1995;27(6):277-418.

19. Atkins L, Michie S. Changing eating behaviour: What can we
learn from behavioural science? Nutr Bull. 2013;38(1):30-35.
DOI: 10.1111/nbu.12004.

20. Bandura A. Health promotion by social cognitive means. Health
EducBehav. 2004;31(2):143-164. doi:10.1177/1090198104263660.

21. Reyes Fernández B, Warner LM, Knoll N, Montenegro
Montenegro E, Schwarzer R. Synergistic effects of social
support and self-efficacy on dietary motivation predicting fruit
and vegetable intake. Appetite. 2015;87:330-335. doi:10.1016/j.
appet.2014.12.223.

22. Greaves CJ, Sheppard KE, Abraham C, et al. Systematic review
of reviews of intervention components associated with increased
effectiveness in dietary and physical activity interventions. BMC
Publ Health. 2011;11:119. Artn 119. doi:10.1186/1471-2458-
11-119.

23. Greenlee H, Santiago-Torres M, McMillen KK, Ueland K,
Haase AM. Helping patients eat better during and beyond cancer
treatment: Continued nutrition management throughout care to
address diet, malnutrition, and obesity in cancer.Cancer J. 2019;
25(5):320-328. doi:10.1097/ppo.0000000000000405.

24. Michie S, Wood CE, Johnston M, Abraham C, Francis JJ,
Hardeman W. Behaviour change techniques: The development
and evaluation of a taxonomic method for reporting and de-
scribing behaviour change interventions (a suite of five studies
involving consensus methods, randomised controlled trials and
analysis of qualitative data). Health Technol Assess. 2015;
19(99):1-188. doi:10.3310/hta19990.

25. Kreuter MW, Lukwago SN, Bucholtz RD, Clark EM, Sanders-
Thompson V. Achieving cultural appropriateness in health pro-
motion programs: Targeted and tailored approaches. Health Educ
Behav. 2003;30(2):133-146. doi:10.1177/1090198102251021.

26. Baranowski T, Cerin E, Baranowski J. Steps in the design,
development and formative evaluation of obesity prevention-

related behavior change trials. Int J Behav Nutr Phys Activ.
2009;6:6. doi:10.1186/1479-5868-6-6.

27. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health
impact of health promotion interventions: the RE-AIM frame-
work. Am J Public Health. 1999;89(9):1322-1327. doi:10.2105/
ajph.89.9.1322.

28. Phillips JL, Rolley JX, Davidson PM. Developing targeted
health service interventions using the precede-proceed model:
Two Australian case studies. Nurs Res Pract. 2012;2012:
279431. doi:10.1155/2012/279431.

29. Michie S, Atkins L, West R. The Behaviour Change Wheel: A
Guide to Designing Interventions. 1st ed. Surrey, UK: Silver-
back Publishing; 2014.

30. Bartholomew Eldredge K, Markham CM, Ruiter RAC,
Fernandez ME, Kok G, Parcel GS. Planning Health Promotion
Programs: An Intervention Mapping Approach. 4th ed. San
Francisco: Jossey-Boss; 2016.

31. de Heer HD, Balcazar HG, Wise S, Redelfs AH, Rosenthal EL,
Duarte MO. Improved cardiovascular risk among hispanic
border participants of the Mi Corazon Mi Comunidad Promo-
tores De Salud Model: The HEART II Cohort Intervention study
2009-2013. Front Public Health. 2015;3:149. doi:10.3389/
fpubh.2015.00149.

32. Koniak-Griffin D, Brecht ML, Takayanagi S, Villegas J,
Melendrez M, Balcazar H. A community health worker-led
lifestyle behavior intervention for Latina (Hispanic) women:
Feasibility and outcomes of a randomized controlled trial. Int J
Nurs Stud. 2015;52(1):75-87. doi:10.1016/j.ijnurstu.2014.09.
005.

33. Sorkin DH, Mavandadi S, Rook KS, et al. Dyadic collabo-
ration in shared health behavior change: The effects of a
randomized trial to test a lifestyle intervention for high-risk
Latinas. Health Psychol. 2014;33(6):566-575. doi:10.1037/
hea0000063.

34. Gourlan M, Bernard P, Bortolon C, et al. Efficacy of theory-
based interventions to promote physical activity. A meta-
analysis of randomised controlled trials. Health Psychol Rev.
2016;10(1):50-66. doi:10.1080/17437199.2014.981777.

35. Mier N, Ory MG, Medina AA. Anatomy of culturally sensitive
interventions promoting nutrition and exercise in hispanics: A
critical examination of existing literature. Health Promot Pract.
2010;11(4):541-554. doi:10.1177/1524839908328991.

36. Aycinena AC, Jennings KA, Gaffney AO, et al. ¡Cocinar Para Su
Salud! development of a culturally based nutrition education
curriculum for hispanic breast cancer survivors using a theory-
driven procedural model. Health Educ Behav. 2017;44(1):
13-22. doi:10.1177/1090198116642236.

37. Greenlee H, Ogden Gaffney A, Aycinena AC, et al. Long-term
diet and biomarker changes after a short-term intervention among
hispanic breast cancer survivors: ¡Cocinar Para Su Salud! Ran-
domized controlled trial. Cancer Epidemiol Biomarkers Prev.
2016;25(11):1491-1502. doi:10.1158/1055-9965.EPI-15-1334.

38. Bandura A. Human agency in social cognitive theory. Am
Psychol. 1989;44(9):1175-1184. doi:10.1037/0003-066x.44.9.
1175.

14 Cancer Control

https://doi.org/10.1158/1055-9965.Epi-16-0684
https://doi.org/10.1002/oby.20245
https://doi.org/10.1016/j.jand.2015.02.027
https://doi.org/10.1016/j.jand.2015.02.027
https://doi.org/10.1177/1090198116647712
https://doi.org/10.1111/nbu.12004
https://doi.org/10.1177/1090198104263660
https://doi.org/10.1016/j.appet.2014.12.223
https://doi.org/10.1016/j.appet.2014.12.223
https://doi.org/10.1186/1471-2458-11-119
https://doi.org/10.1186/1471-2458-11-119
https://doi.org/10.1097/ppo.0000000000000405
https://doi.org/10.3310/hta19990
https://doi.org/10.1177/1090198102251021
https://doi.org/10.1186/1479-5868-6-6
https://doi.org/10.2105/ajph.89.9.1322
https://doi.org/10.2105/ajph.89.9.1322
https://doi.org/10.1155/2012/279431
https://doi.org/10.3389/fpubh.2015.00149
https://doi.org/10.3389/fpubh.2015.00149
https://doi.org/10.1016/j.ijnurstu.2014.09.005
https://doi.org/10.1016/j.ijnurstu.2014.09.005
https://doi.org/10.1037/hea0000063
https://doi.org/10.1037/hea0000063
https://doi.org/10.1080/17437199.2014.981777
https://doi.org/10.1177/1524839908328991
https://doi.org/10.1177/1090198116642236
https://doi.org/10.1158/1055-9965.EPI-15-1334
https://doi.org/10.1037/0003-066x.44.9.1175
https://doi.org/10.1037/0003-066x.44.9.1175


39. Prochaska JO, Velicer WF. The transtheoretical model of health
behavior change. Am J Health Promot. 1997;12(1):38-48. doi:
10.4278/0890-1171-12.1.38.

40. Shi Z, Richardson JM, Aycinena AC, et al. Psychosocial me-
diators of dietary change among Hispanic/Latina breast cancer
survivors in a culturally tailored dietary intervention. Psy-
chooncology. 2018;27(9):2220-2228. doi:10.1002/pon.4799.

41. Pew Research Center. Mobile fact sheet. Accessed April,
2022.https://www.pewresearch.org/internet/fact-sheet/mobile/

42. Bernard-Davila B, Aycinena AC, Richardson J, et al. Barriers
and facilitators to recruitment to a culturally-based dietary in-
tervention among urban Hispanic breast cancer survivors. J
Racial Ethn Health Disparities. 2015;2(2):244-255. doi:10.
1007/s40615-014-0076-5.

43. Hillyer GC, Schmitt KM, Lizardo M, et al. Electronic com-
munication channel use and health information source prefer-
ences among Latinos in Northern Manhattan. J Community
Health. 2017;42(2):349-357. doi:10.1007/s10900-016-0261-z.

44. Slattery ML, Sweeney C, Edwards S, et al. Physical activity
patterns and obesity in Hispanic and non-Hispanic white
women. Med Sci Sports Exerc. 2006;38(1):33-41. doi:10.1249/
01.mss.0000183202.09681.2a.

45. Phillips SM, McAuley E. Social cognitive influences on physical
activity participation in long-term breast cancer survivors. Psy-
chooncology. 2013;22(4):783-791. doi:10.1002/pon.3074.

46. Stacey FG, James EL, Chapman K, Courneya KS, Lubans DR.
A systematic review and meta-analysis of social cognitive
theory-based physical activity and/or nutrition behavior change
interventions for cancer survivors. J Cancer Surviv. 2015;9(2):
305-338. doi:10.1007/s11764-014-0413-z.

47. Finne E, Glausch M, Exner AK, Sauzet O, Stolzel F, Seidel N.
Behavior change techniques for increasing physical activity in
cancer survivors: A systematic review and meta-analysis of
randomized controlled trials. Cancer Manag Res. 2018;10:
5125-5143. doi:10.2147/Cmar.S170064.

48. Bandura A. Social Foundations of Thought and Action: A Social
Cognitive Theory. N.J: Prentice-Hall; 1986.

49. Feathers A, Aycinena AC, Lovasi GS, Rundle A, Gaffney AO,
Richardson J, et al. Food environments are relevant to re-
cruitment and adherence in dietary modification trials. Nutr Res.
Jun. 2015;35(6):480-488. doi:10.1016/j.nutres.2015.04.007.

50. Young MD, Plotnikoff RC, Collins CE, Callister R, Morgan PJ.
Social cognitive theory and physical activity: A systematic
review and meta-analysis. Obes Rev. 2014;15(12):983-995. doi:
10.1111/obr.12225.

51. Drewnowski A, Hann C, Henderson SA, Gorenflo D. Both food
preferences and food frequency scores predict fat intakes of
women with breast cancer. J Am Diet Assoc. 2000;100(11):
1325-1333. doi:10.1016/S0002-8223(00)00375-8.

52. Short CE, James EL, Stacey F, Plotnikoff RC. A qualitative
synthesis of trials promoting physical activity behaviour change
among post-treatment breast cancer survivors. J Cancer Surviv.
2013;7(4):570-581. doi:10.1007/s11764-013-0296-4.

53. Overcash F, Reicks M. Diet quality and eating practices among
Hispanic/Latino men and women: NHANES 2011-2016. Int J

Environ Res Publ Health. 2021;18:1302. doi:10.3390/
ijerph18031302.

54. Galván N, Buki LP, Garcés DM. Suddenly, a carriage appears:
Social support needs of Latina breast cancer survivors. J Psychosoc
Oncol. 2009;27(3):361-382. doi:10.1080/07347330902979283.

55. Crookes DM, Shelton RC, Tehranifar P, et al. Social networks and
social support for healthy eating among Latina breast cancer sur-
vivors: Implications for social and behavioral interventions. J Cancer
Surviv. 2016;10(2):291-301. doi:10.1007/s11764-015-0475-6.

56. Sappington TE. Creating learning environments conducive to
change: The role of fear/safety in the adult learning process.
Innovat High Educ. 1984;9(1):19-29.

57. Knowles MS, Holton EF, Swanson RA, Robinson PA. The Adult
Learner: The Definitive Classic in Adult Education and Human
Resource Development. 9th ed. Abingdon UK: Taylor &
Francis; 2020.

58. Kreausukon P, Gellert P, Lippke S, Schwarzer R. Planning and
self-efficacy can increase fruit and vegetable consumption: A
randomized controlled trial. J Behav Med. 2012;35(4):443-451.
doi:10.1007/s10865-011-9373-1.

59. Reigeluth CM, Carr-Chellman AA. Instructional-Design The-
ories and Models, Volume III: Building a Common Knowledge
Base. New York: Routledge; 2009.

60. Hall AK, Cole-Lewis H, Bernhardt JM. Mobile text messaging for
health: A systematic review of reviews.AnnuRev Publ Health. 2015;
36:393-415. doi:10.1146/annurev-publhealth-031914-122855.

61. Brookfield S. Powerful Techniques for Teaching Adults.
Hoboken NJ: John Wiley & Sons; 2013.

62. Richardson MT, Ainsworth BE, Jacobs DR, Leon AS. Vali-
dation of the Stanford 7-day recall to assess habitual physical
activity. Ann Epidemiol. Feb. 2001;11(2):145-153. doi:10.
1016/s1047-2797(00)00190-3.

63. Luesse HB, Koch P, Contento IR. Applying the nutrition ed-
ucation DESIGN procedure to the development of the In De-
fence of Food Curriculum. Health Educ J. 2019;78(7):824-838.
doi:10.1177/0017896919850597.

64. Kok G, Gottlieb NH, Peters GJ, et al. A taxonomy of behaviour
changemethods: An interventionmapping approach.Health Psychol
Rev. 2016;10(3):297-312. doi:10.1080/17437199.2015.1077155.

65. Head KJ, Noar SM, Iannarino NT, Grant Harrington N. Efficacy
of text messaging-based interventions for health promotion: A
meta-analysis. Soc Sci Med. 2013;97:41-48. doi:10.1016/j.
socscimed.2013.08.003.

66. Abraham C, Sheeren P. Understanding and Changing Health
Behaviour: FromHealth Beliefs to Self-Regulation. In PNorman, C
Abraham, M Conner (Ed.) Understanding and changing health
behavior. pp. 3-24. Reading UK: Harwood Academic; 2000.

67. Yanez BR, Buitrago D, Buscemi J, et al. Study design and protocol
forMyGuide: An e-health intervention to improve patient-centered
outcomes among Hispanic breast cancer survivors. Contemp Clin
Trials. 2018;65:61-68. doi:10.1016/j.cct.2017.11.018.

68. Buscemi J, Oswald LB, Baik SH, et al. My health smartphone
intervention decreases daily fat sources among Latina breast
cancer survivors. J Behav Med. 2020;43(5):732-742. doi:10.
1007/s10865-020-00136-3.

Contento et al. 15

https://doi.org/10.4278/0890-1171-12.1.38
https://doi.org/10.1002/pon.4799
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://doi.org/10.1007/s40615-014-0076-5
https://doi.org/10.1007/s40615-014-0076-5
https://doi.org/10.1007/s10900-016-0261-z
https://doi.org/10.1249/01.mss.0000183202.09681.2a
https://doi.org/10.1249/01.mss.0000183202.09681.2a
https://doi.org/10.1002/pon.3074
https://doi.org/10.1007/s11764-014-0413-z
https://doi.org/10.2147/Cmar.S170064
https://doi.org/10.1016/j.nutres.2015.04.007
https://doi.org/10.1111/obr.12225
https://doi.org/10.1016/S0002-8223(00)00375-8
https://doi.org/10.1007/s11764-013-0296-4
https://doi.org/10.3390/ijerph18031302
https://doi.org/10.3390/ijerph18031302
https://doi.org/10.1080/07347330902979283
https://doi.org/10.1007/s11764-015-0475-6
https://doi.org/10.1007/s10865-011-9373-1
https://doi.org/10.1146/annurev-publhealth-031914-122855
https://doi.org/10.1016/s1047-2797(00)00190-3
https://doi.org/10.1016/s1047-2797(00)00190-3
https://doi.org/10.1177/0017896919850597
https://doi.org/10.1080/17437199.2015.1077155
https://doi.org/10.1016/j.socscimed.2013.08.003
https://doi.org/10.1016/j.socscimed.2013.08.003
https://doi.org/10.1016/j.cct.2017.11.018
https://doi.org/10.1007/s10865-020-00136-3
https://doi.org/10.1007/s10865-020-00136-3


69. Barrera M Jr., Castro FG, Strycker LA, Toobert DJ. Cultural
adaptations of behavioral health interventions: A progress re-
port. J Consult Clin Psychol. 2013;81(2):196-205. doi:10.1037/
a0027085.

70. Di Noia J, Furst G, Park K, Byrd-Bredbenner C. Designing
culturally sensitive dietary interventions for African Americans:

Review and recommendations. Nutr Rev. 2013;71(4):224-238.
doi:10.1111/nure.12009.

71. Castro FG, Barrera M Jr., Holleran Steiker LK. Issues and
challenges in the design of culturally adapted evidence-based
interventions. Annu Rev Clin Psychol. 2010;6:213-239. doi:10.
1146/annurev-clinpsy-033109-132032.

16 Cancer Control

https://doi.org/10.1037/a0027085
https://doi.org/10.1037/a0027085
https://doi.org/10.1111/nure.12009
https://doi.org/10.1146/annurev-clinpsy-033109-132032
https://doi.org/10.1146/annurev-clinpsy-033109-132032

	Developing a Diet and Physical Activity Intervention for Hispanic/Latina Breast Cancer Survivors
	Introduction
	Methods
	Participants
	Development Team

	Results
	Step 1: Decide Behaviors
	Step 2: Explore Determinants
	Step 3: Select Theory-based Model
	Step 4: Indicate Objectives
	Step 5: Generate Plans
	Group Education
	e-Health
	Pilot study of program before final curriculum completion
	Translation

	Step 6: Nail Down Evaluation Plan for the Education Program

	Discussion
	Conclusion
	Abbreviations
	Acknowledgments
	Declaration of Conflicting Interests
	Funding
	Ethical Approval
	Statement of Human and Animal Rights
	Statement of Informed Consent
	ORCID iDs
	Supplemental Material
	References


