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Introduction: Colorectal cancer (CRC) is a leading cause of cancer-related mortality 
in Puerto Rico (PR). Although largely preventable through screening and treatment of 
precancerous polyps, CRC screening rates in PR remain low while CRC incidence and 
mortality continue to increase.

Methods: We used intervention mapping (IM), a systematic framework using theory and 
evidence to plan a health promotion intervention to increase colorectal cancer screening 
(CRCS) among Puerto Rican adults 50 years and older who are patients of Federally 
Qualified Health Centers (FQHCs) in PR.

Results: To inform the development of a logic model of the problem during the needs 
assessment phase, we determined the CRC incidence and mortality rates in PR 
using recent data from the PR Cancer Registry, conducted a literature review to better 
understand behavioral and environmental factors influencing CRC among Hispanics 
in general and in Puerto Ricans, and collected new data. We conducted seven focus 
groups to identify community needs and resources, specific sub-behaviors related 
to CRCS (performance objectives) and the determinants of CRCS. We then devel-
oped matrices of change objectives that would guide the content, behavioral change 
method selection, and the practical applications that would be included in the program.  
We selected two overarching methods: entertainment education and behavioral journalism 
and developed practical applications, materials, and messages containing several other 
methods including modeling, persuasion, information, and tailoring. We developed and 
pretested a Tailored Interactive Multimedia Intervention, newsletter, an action plan, and 
supplemental print materials for patients. We also developed a patient mediated provider 
prompt to increase provider recommendation and improve patient provider communication.

Conclusion: The use of IM for systematic planning produced a detailed coherent plan 
for the CRCS educational intervention. Guided by IM processes, steps, and tasks, we 
used community level information, existing literature, theory, and new data to develop 
health education materials that were well received by the priority population and will likely 
increase CRCS among FQHC patients in PR.

Keywords: intervention mapping, colorectal cancer screening, entertainment education, behavioral journalism, 
self-efficacy, program development, behavioral change, Federally Qualified health Centers
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INtRodUCtIoN

In Puerto Rico (PR), colorectal cancer (CRC) is the second lead-
ing cause of death due to cancer among both men and women 
(1). Between 2010 and 2014, the age-adjusted incidence rate 
of CRC on the island was 31.3 per 100,000 population among 
women, and 48.0 among men (1). Colorectal cancer screening 
(CRCS) can reduce both, the incidence and mortality of CRC 
through early detection and removal of precancerous lesions 
(2). Currently, in PR, three types of CRCS tests are performed: 
fecal immunochemical test (FIT), fecal occult blood test (FOBT), 
and colonoscopy. The American Cancer Society and the US 
Preventive Task Force recommend regular CRCS between 
the ages of 50–75. In PR, Federally Qualified Health Centers 
(FQHCs) use either FIT or FOBT for CRCS. Patients with 
a family history of CRC and those who show risk factors are 
strongly recommended to have a colonoscopy, in accordance to 
the American Cancer Society guidelines (3). Nonetheless, the 
Behavioral Risk Factors Surveillance System reported that for 
the population over 50 years of age in PR, in 2014 only 18.5% 
had ever had either a FIT or FOBT and only 50.6% had ever 
had a sigmoidoscopy or colonoscopy (4). These screening rates 
are substantially lower than the goal targeted by the National 
Colorectal Cancer Roundtable (5), which aims to achieve 80% 
screening rate by 2018.

Both personal determinants such as low knowledge, fear 
of detection, and low perceived risk; and environmental fac-
tors such as lack of doctor’s recommendation, lack of health 
insurance, and issues related to the local Health-Care System  
(i.e., high turnover rate among providers, low number of 
gastroenterologists, and increased patient ratio for primary 
care physicians) negatively influence CRCS in PR (6–10). 
Another organizational barrier that affects CRCS uptake 
is the fact that many clinics do not have an on-site labora-
tory and patients are required to visit an offsite laboratory 
to obtain and return FIT/FOBT kits; thus complicating the 
screening process (6).

Salient personal determinants that negatively affect CRCS 
among Hispanics in the U.S. and in PR include the following: 
lack of knowledge and misconceptions regarding CRC and 
CRCS, low health literacy, social norms and negative attitudes 
toward screening, low perceived risk of CRC, and perceived 
barriers such as a lack of time, perceived high cost of testing, or 
difficulties with transportation (6, 8, 11–17).

The Guide to Community Preventive Services (Community 
Guide) recommends one-on-one education in combination 
with small media and patient/provider reminders as strategies 
to increase CRCS (18). Although evidence suggests that these 
strategies are effective for fecal occult blood testing (FIT/
FOBT), evidence regarding these approaches for increasing 
colonoscopy is still insufficient (19). Currently, there are few 
studies examining one-on-one education in combination 
with other communication strategies in the Latino population 
(12, 16, 20) and none with Puerto Ricans. The Puerto Rico 
Community Cancer Control Outreach Program designed a 
study to address this gap by developing and evaluating a health 
promotion program (Salud por la Vida) to increase CRCS 

in PR. The purpose of this article is to describe how we used 
intervention mapping (IM), a systematic planning framework, 
to guide the development of the program. This effort was carried 
out in collaboration with the PR Colorectal Cancer Coalition 
and the PR Primary Health Association, among others, using 
principles of community based participatory research. The 
research protocol and the data-gathering instruments were 
approved by the Institutional Review Boards of the UPR-MSC 
and the University of Texas Health Science Center at Houston.  
All study participants provided informed consent prior to enroll-
ment to the study.

Methods

Intervention Mapping
Intervention mapping is a systematic approach for the develop-
ment of theory and evidence-based health promotion inter-
ventions and for planning their implementation (21). IM has 
been successfully employed to promote and increase screening 
practices for several types of cancers such cervical and breast 
cancer (22–27) and CRC (12, 28).

The IM process is composed of six steps; each one involves 
specific tasks (21) that guide the translation of relevant personal 
determinants and environmental factors into a health promo-
tion program (29). We describe the first four steps (needs assess-
ment, matrix of change objectives, selection of theory-based 
methods and practical strategies, and program production).

In step 1, we conducted a needs assessment based on the 
PRECEDE/PROCEED model (30) to identify the factors the 
program should address. In step 2, we identified the overall 
behavioral goal for the program and developed a matrix that 
combined the health-promoting behaviors and their deter-
minants to create change objectives. During step 3, we paired 
change objectives with theoretical models and strategies to affect 
the selected determinants. Finally, we developed and pretested 
the program in step 4. Throughout the planning process, we 
used information obtained from the literature, and guided by 
behavioral theory, and new data to identify personal determi-
nants and environmental factors influencing CRCS and to select 
the most appropriate methods and strategies to influence these 
(see Table 1).

theoretical Underpinnings
To identify factors associated with the risk behavior and with the 
health-promoting behavior (CRCS in this case), IM suggests an 
integrated and iterative approach using theory and evidence. We 
used constructs from the Integrated Behavioral Model (32) which 
includes constructs from the most commonly used theoretical 
models in health promotion (i.e., Social Cognitive Theory, Theory 
of Reasoned Action, Theory of Planned Behavior, and the Health 
Belief Model). These constructs are as follows: severity, suscep-
tibility, self-efficacy, attitudes, outcome expectations, perceived 
barriers and facilitators, and normative believes. Consideration 
of these constructs provided guidance for the identification and 
understanding of determinants related to CRCS and the selection 
of theory-based methods to achieve behavioral change.
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table 1 | Intervention mapping (IM) to develop health educational components 
to increase colorectal cancer screening in Puerto Rico (PR) (steps 1–4).

Step 1: Logic model  
of the problem

Establish a planning group
Conduct a needs assessment based  
on the PRECEDE/PROCEED model:

•	Data from PR Registry
•	Review of empirical and theoretical literature
•	Focus Group

Identify the factors the program should address

Step 2: Program  
outcome and matrix  
of change objectives

Identify overall behavior goal
Specify health-promoting behaviors (performance 
objectives)
Select determinants for behavioral outcomes
Construct matrix of change objectives

Step 3: Educational 
components design

Identify theoretical and evidence-based change 
methods:

•	Entertainment education
•	Behavioral journalism
•	Patient activation method

Select practical applications and strategies to 
operationalize the methods

Step 4: Educational 
components production

Design format, themes, and messages of the 
educational components:

•	Tailored Interactive Multimedia Intervention
•	Printed materials (newsletter, infographics,  

and action plan)
•	Provider prompt
•	Patient reminder support call

Create drafts of the educational components:

•	 In Spanish
•	Adapted to the Puerto Rican culture
•	Low health literacy

Pretest the educational components
Produce the final educational components

This table is informed by IM steps (31).
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ResUlts

IM step 1: Needs assessment
Data from the PR Registry (17) demonstrated that not only was 
there treatment delay for people with government health care as 
compared to those with other insurance coverage but survival was 
also lower. In addition, CRCS rates are lowest among individuals 
who had either no insurance or government health insurance, 
compared to those with other forms of insurance. Therefore, we 
focused on reaching these patients through a collaboration with 
FQHCs since their patients are primarily either uninsured or have 
government health insurance.

We completed an extensive review of empirical and theoretical 
literature to identify factors influencing CRCS in US Hispanic 
populations and PR. As mention earlier, we used the Integrated 
Model to guide exploration of potential constructs (determi-
nants). We also identified determinants that were either correlates 
or predictors of CRCS among Hispanics from empirical studies. 
For example, a systematic review (33) assessed theory-based 
constructs associated with CRCS. These constructs included 
perceived susceptibility and severity, benefits and barriers, and 

self-efficacy from the health belief model (34, 35); attitudes, 
social norms and perceived behavior control from the theory 
of reasoned action and the theory of planned behavior (36, 37);  
self-efficacy from social cognitive theory (38); and decisional 
balance from the trans-theoretical model (39).

We conducted seven focus groups (N = 51) to explore barri-
ers and facilitators of CRCS among Puerto Ricans living on the 
island. Inclusion criteria for focus group participants included: 
being a patient at a FQHCs, between the ages of 50–75, not being 
up to date with CRCS, and no previous diagnosis of CRC. We 
employed an adapted interview guide (13) that included ques-
tions regarding knowledge, attitudes, and beliefs about CRC 
and CRCS; as well as screening tests barriers and benefits. We 
also asked questions to clarify the process of obtaining a CRCS, 
information needs, and preferences for educational material. 
We transcribed the focus group recordings and used ATLAS.ti 
(version 7.5.10) for analysis. Members from the research team 
reviewed the transcripts (primary documents) independently 
and used constant comparative method (40) to identify themes 
and emerging topics. Two coders, one in PR (CV) and one 
in Houston (NFE), conducted an open coding identifying 
concepts and ideas using inductive methodology. The team 
reexamined the data according to differences and similarities, 
creating annotations in the form of memos. The resulting codes 
were classified into categories and subcategories (i.e., topics 
that were significant to respondents and are more generic con-
cepts). Next, we continued with an axial coding that allowed 
us to clarify the relations between the different categories and 
subcategories. The team held weekly meetings to discuss coding 
and themes that had emerged. In most cases, coders identified 
the same themes. Any discrepancies in coding were resolved 
through team discussion. To assist in data reporting, we created 
categories of personal determinants and environmental factors 
that influence CRCS among Puerto Ricans living on the island 
(see Table 2).

Personal Determinants and Environmental Factors 
from Literature Review and Focus Groups
Based on the review of the empirical and theoretical literature we 
found that the following personal determinates influenced CRCS: 
low knowledge, perceived social norms, fear of finding CRC nega-
tive attitudes toward CRCS, perceived barriers, and low perceived 
risk (6, 8, 11–17). At the environmental level, substantial evidence 
from the literature pointed to lack of provider recommendation as 
a key environmental factor negatively influencing CRCS (6–10).

Results from the focus groups indicated that the following 
personal determinants influenced CRCS: lack of knowledge 
and misconceptions about CRC and CRCS; low risk perception 
about getting CRC; attitudes such as machismo, fatalism and 
procrastination; feelings of fear and embarrassment concerning 
the colonoscopy procedure, fear of test results, and perceived 
barriers such as lack of time and transportation problems. As in 
the literature, lack of provider recommendation was the primary 
environmental factor that emerged in the focus group findings. 
There was a high level of consistency in personal determinates 
and environmental factors identified through the literature 
review and focus groups.
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table 3 | Behavioral outcome with associated performance objectives.

behavioral outcome

Puerto Ricans ages 50 and older adhere to CRCS guidelines

Performance objectives

  1. Make an appointment with the provider

  2. Discuss CRC and CRCS with the provider

  3. Request FIT/FOBT or obtain a referral for colonoscopy

  4. Identify location to get screened

  5. Make an appointment to get screened

  6. Arrange transportation

  7. Seek social support

  8. Get screened for FIT/FOBT

  9. Get screened for colonoscopy if recommended

 10. Record and keep appointment to the discuss the results with the provider

FIT, fecal immunochemical test; CRCS, colorectal cancer screening; CRC, colorectal 
cancer; FOBT, fecal occult blood test.

table 2 | Personal determinants and environmental factors influencing 
colorectal cancer screening (CRCS) among Puerto Ricans.

Categories subcategories

Personal determinants  
influencing CRCS

Knowledge about CRC/CRCS
Misconceptions about CRC/CRCS
Low perceived risk for getting CRC

Attitudes:

•	 Machismo
•	 Fatalism
•	 Procrastination

Affective factors:

•	 Fear (concerning the colonoscopy 
procedure)

•	 Embarrassment (concerning the 
colonoscopy procedure)

•	 Fear (of the results of the test)

Perceived structural barriers:

•	 Lack of time
•	 Transportation problems

Environmental factors  
influencing CRCS (interpersonal)

Lack of provider recommendation
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Preferences Regarding Educational  
Intervention Components
When asked about the type of information they would like to 
receive, focus group participants indicated they would like to 
know more about CRC and CRCS tests, type of coverage gov-
ernment issued health insurance provided for CRCS, and where 
they could undergo testing. Participants said that it would be 
both helpful and important if health-care providers informed 
them about these issues. Participant preferences for educational 
materials included videos or printed materials with attractive 
images containing simple vocabulary.

IM step 2: Program objectives
Based on the needs assessment, we defined the overall behav-
ioral outcome: “Puerto Ricans ages 50 and older adhere to 
CRCS guidelines.” Once the overall behavioral outcome was 
established, we formulated performance objectives (i.e., what 
participants need to do to complete CRCS) (see Table  3).  
We then identified determinants of the positive behavioral out-
come (i.e., why participants would complete de CRCS) rather 
than lack of CRCS (as in step 1). We examined determinants 
derived from step 1 and re-reviewed the literature and focus group  
findings to identify factors that would positively impact CRCS. 
These included knowledge, perceived risk, decisional balance, 
outcome expectations, self-efficacy/skills, perceived norms, and 
attitudes. According to IM step 2, we then created a matrix of 
change objectives by placing performance objectives in the left 
column and determinants across the top of the matrix. Then, for 
each determinant and the corresponding performance objective we 
asked: what has to change in relation to the determinant so that 
our population of interest can achieve the desired per formance 
objective? These change objectives were recorded in the cells of 
the matrix (see Table 4).

IM step 3: Program design
We then identified theoretical change methods that are known to 
influence the determinants identified and conducted a literature 
review to help identify these methods as well as the practical 
applications or strategies to operationalize these. The intent of this 
step was to create strategies, materials, and messages that would 
address specific change objectives. We selected two overarching 
methods: entertainment education (38, 41, 42) and behavioral 
journalism (43). Entertainment education employs formats based 
on enter tainment to introduce educational messages. In behavio-
ral journalism, real-life role models who are identified as peers  
of the population of interest (with the same language and similar 
cultural and social norms) communicate the message (44, 45). 
These overarching methods also include other change methods 
including modeling, reinforcement, persuasion (Social Cognitive 
Theory), tailoring (Trans-Theoretical Model), anticipatory regret 
(Theory of Plan Behavior), consciousness raising (Health Believe 
Model), and providing cues to action (Theories of Information 
Processing). Strategies identified to operationalize these methods 
included testimonials and role-model stories about people talking 
with their provider about CRCS tests and overcoming barriers. 
We designed messages that include prompts for thinking about 
what might happen if they do not get screened and the regret that 
would accompany the decision.

Despite the importance of the organizational and provider 
level factors influencing CRCS identified during the needs 
assessment phase and our desire to create a multilevel interven-
tion to address these factors, resources and project scope limited 
the ability of the team to do so. Nevertheless, since provider rec-
ommendation is an important and necessary component of any 
CRCS intervention, we decided to intervene using the patient 
activation method. This method is strongly associated with self-
reported quality of care, a better doctor–patient communication, 
and increase CRCS rates (20, 46).

IM step 4: Creating educational 
Components
In this step, we designed, produced and pretested the educa-
tional materials guided by the matrix of change objectives, 
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table 4 | Sample cells from matrix of change objectives.

Performance objectives overall behavioral outcome: “Puerto Ricans ages 50 and older adhere to CRCs guidelines”

determinants

Knowledge Perceived 
susceptibility (risk)

decisional balance  
(pros and cons)

outcome  
expectations

self-efficacy/skills Perceived social 
norms (subjective 
norms)

attitudes 

PO8. Get screened FOBT/FIT

 (1) Pick up test from the lab  
or accept test from PCP

 (2) Read instructions
 (3) Complete test
 (4) Return test to lab

K8a. States that FOBT/FIT  
is recommended to be  
done annually for people 
over 50-year old
K8b. Describes the steps  
to complete a FOBT or FIT
K8c. Lists place where test 
should be returned

PR8. Perceives that 
he/she is at risk of 
getting CRC 

DB8a. States the advantages  
of doing FOBT/FIT annually
DB8b. Believes there are more 
benefits to CRCS than barriers
DB8c. Describes ability to 
overcome barriers to doing 
FOBT/FIT annually

OE8a. Expects that if he/
she gets CRCS they will 
reduce the risk of CRC  
or detect it early enough  
to be cured
OE8b. Expects that going 
to pick up the  
test will result in getting 
one and getting tested
OE8c. Expects that 
returning the test will result 
in quick information about 
outcome

SE8a. Expresses 
confidence in ability  
to pick up the test
SE8b. Expresses 
confidence in ability  
to complete all steps
SE8c. Expresses 
confidence in the 
ability to return  
the test

SN8a. Believes that 
other adults like them 
pick up the FOBT/FIT 
annually
SN8b. Believes that 
other adults like them 
complete and return 
the test

ATT8a. Believes that  
CRCS is important
ATT8b. Believes that early 
detected cancer can be 
cured
ATT8c. Describes the 
importance of preventive 
behaviors such as  
screening to take care  
of one’s own health

PO9. Get screened for 
colonoscopy
Identify someone to go  
with you

K9a. States that 
colonoscopy is 
recommended to be done 
every 10 years for people 
over 50-year old
K9b. Describes the steps 
to complete a colonoscopy 
including preparations
K9c. Lists place where  
to go for colonoscopy
K9d. Describes need to  
get a referral from doctor

DB9a. States the advantages  
of doing colonoscopy
DB9b. Believes there are 
more benefits to CRCS and 
colonoscopy specifically than 
barriers
DB9c. Describes ability to 
overcome barriers to doing 
colonoscopy

OE9a. Expects that if  
he/she gets a colonoscopy 
they will reduce the risk 
of CRC  
or detect it early  
enough to be cured
OE9b. Expects that  
getting a colonoscopy 
will allow them to wait 
10 years before having  
to get another one  
(if negative)

SE9a. Expresses 
confidence in ability  
to identify someone  
to go with him/her to 
appointment
SE9b. Expresses 
confidence in ability  
to conduct 
preparations
SE9c. Expresses 
confidence in ability  
to complete 
colonoscopy

SN9a. Believes that 
other adults like them 
identify person to 
accompany them to 
the appt
SN9b. Believes that 
other adults like them 
get colonoscopy
SN9c. Believes that 
other adults like them 
complete preparations 
correctly

ATT9a. Believes that 
colonoscopy is useful and 
important because it can 
identify cancer and polyps 
(pre-cancer)
ATT9b. Believes that 
correctly completing prep 
contributes  
to a more accurate test
ATT9c. Believes that the  
test results will give them 
peace of mind
ATT9d. Believes that even  
if embarrassed the test is 
worth it
ATT9e. Believes that  
cancer if detected early  
can be cured

CRC, colorectal cancer; CRCS, colorectal cancer screening; FIT, fecal immunochemical test; FOBT, fecal occult blood test.
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methods, and strategies previously described. We reviewed the 
information obtained from the focus group analysis. Keeping 
in mind participants’ preferences about informational needs 
and educational materials format, and guided by the change 
objectives from the matrices developed in step 2, we created a 
series of drafts that conveyed messages and content. We then 
modified drafts according to the format and type of educational 
material that would be presented. All developed materials were 
produced in Spanish and designed to be culturally relevant and 
appropriate for Puerto Ricans and individuals with low or no 
literacy skills.

The educational program consists of four components: a 
Tailored Interactive Multimedia Intervention (TIMI), printed 
materials (newsletter, infographics, and action plan), a provider 
prompt, and a patient reminder support call. The TIMI was 
created based on entertainment education criteria (41, 42) in 
collaboration with media professionals and was designed to be 
delivered on tablet computers. The TIMI consists of a video with 
tailored scripted scenes and testimonials; narrations, animations 
and interactivity. During development, we held two script read-
ings, one with professionals and collaborators and a second one 
with community members to assess language suitability and 
cultural acceptability of the scenes, narrations, and testimonials. 
The main recommendations were to clarify and simplify medical 
language about CRCS and expand the conversation that occurs 
in the physician–patient scenes about CRC and CRCS. We modi-
fied scenes and the script based on recommendations from these 
activities.

To develop the newsletter, we followed behavioral journalism 
techniques (47). We conducted 10 in-depth interviews with 
participants who had completed CRCS and had characteristics 
similar to those of our target population. We conducted jour-
nalistic style interviews that included specific questions related 
to key performance objectives and determinants so that stories 
would reflect the most relevant information needed. We included 
both individuals who were up to date with screenings, or who 
had survived CRC because completion of the CRCS tests. During 
the interviews, we used open-ended questions to obtain quotes 
from participants to be incorporated into program materials. 
During analysis of these interviews, we selected keywords and 
expressions regarding how participants overcame CRCS barriers 
and asked about how they felt about the outcomes of screening.  
We used these to create stories about the benefits of CRCS and 
about how these individuals had overcome barriers to receive 
screening and protect their health.

We also developed an infographic and an action plan. These 
included images and messages with information about CRC 
and CRCS, steps to follow to complete CRCS tests, and mini-
testimonials from people who completed CRCS.

As mentioned earlier, we created a provider prompt based on 
the patient activation method. This method enables patients to 
assume an active role in their health care (46, 48). Specifically, 
we used a patient mediated approach in which the patient gives 
the provider printed information about CRCS with questions 
or concerns they may have to prompt discussion; the prompt, a 
short summary of patient need for CRCS was printed from the 
TIMI following an interactive session. This also serves as a cue to 

action for the provider. We designed the prompt to be tailored to 
knowledge, attitudes, and barriers about CRCS that the partici-
pants reported during use of the TIMI.

We conducted focus groups (N =  19) and administrated a 
survey to test the appeal, acceptability, perceived relevance, 
cultural appropriateness, and motivation to obtain a CRCS of 
the TIMI and printed materials. Overall, participants found 
the educational components to be both attractive and cultur-
ally sensitive. Most participants indicated that their knowledge 
regarding CRC and CRCS increased and that they felt motivated 
to complete screening after viewing and reading the different 
materials. The only changes participants suggested were to 
reduce the length of the text in the printed materials and to 
incorporate information about CRC prevention. We used 
this information to refine the messages and the quality of the 
components.

dIsCUssIoN

In this article, we describe the development of an intervention to 
increase CRCS using IM. We described the first four steps used in 
the development process. The last two steps of IM, planning for 
implementation and evaluation, are currently underway and will 
be described in a subsequent paper. By using the process of IM, 
we ensured the systematic incorporation of theory and evidence 
from the literature and new data from the community participa-
tion to address the personal determinants and environmental 
factors using an ecological perspective. IM also guided the selec-
tion of the most appropriate methods and practical strategies, as 
well as the design and creation of the educational components 
of the program.

We found that entertainment education and behavioral 
journalism were two overarching effective methods relevant for 
addressing the identified personal determinants and environ-
mental factors. These methods that are aimed at changing social 
norms attitudes, and self-efficacy (21) are particularly effective in 
reaching audiences that may have low literacy, or who are initially 
resistant or unwilling to process the message (43, 49). As strate-
gies (practical applications) to operationalize these methods, we 
included testimonials, role-model stories and patient mediated 
provider prompts aimed at showing how to overcome barriers 
to complete the screening tests. The Salud por la vida program 
we developed using IM is a multicomponent intervention. 
Shokar et  al. and Sabatino et  al. both conclude that the use of 
multicomponent interventions is more effective for increas-
ing CRCS testing uptake than the individual components by 
themselves (16, 50, 51). Likewise, a study with health promoters 
showed that participants who received a one-on-one educational 
intervention in combination with patient reminders for FOBT 
were more likely to get tested than those who just received the 
patient reminder (31). Another study with lay health workers 
reinforced the importance of testing small media approaches in 
combination with one-on-one educational interventions (12). 
The development of this intervention is expected to help to fill 
this gap by using multiple strategies to increase CRCS.

Using IM to design Salud por la Vida provided an organized, 
structured, and systematic approach to program development that 

http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive


7

Serra et al. IM Increase CRCS

Frontiers in Public Health | www.frontiersin.org December 2017 | Volume 5 | Article 324

helped guide (a) the identification of relevant factors influencing 
CRCS, (b) how and when to use theory and empirical evidence 
to make decisions about change methods, practical applications, 
materials, and messages, and (c) how to best engage the com-
munity in the planning process to ensure regular communication 
and feedback.

lIMItatIoNs

Due to the qualitative nature of some of the activities of this 
study such as focus groups, results are not generalizable to all 
populations 50 years of age and older in PR. Nevertheless, par-
ticipants were selected to represent the target population for the 
intervention, therefore, the identified determinants of CRCS are 
likely those most relevant. In addition, most of those who par-
ticipated in the behavioral journalism interviews were of higher 
socioeconomic status and had a better access to private health 
insurance than the island’s general population. Nevertheless, 
participants identified similar barriers to those documented 
for lower socioeconomic status. In addition, those with private 
health insurance recognized that their situation was different 
to that of the general population and related the experiences 
of friends and family members who do not have private health 
insurance.

ethICs stateMeNt

The study, its components, and protocol were approved by the 
Institutional Review Boards of the UPR-MSC and the University 
of Texas Health Science Center at Houston.

aUthoR CoNtRIbUtIoNs

MF, VC-L, LS, and SV: program conceptualization. MF, YS-M, 
VC-L, NF-E, CV, and AA: development of the program. YS-M 
and MF: manuscript development and primary writers.

aCKNoWledGMeNts

The authors thank Ileska M. Valencia-Torres and Jayson 
Rhoton for their suggestions and their help in translating this 
article.

FUNdING

Research for this publication was supported by the National 
Cancer Institute grant no. U54CA96297 for the University of 
Puerto Rico/MD Anderson Cancer Center Partnership for 
Excellence in Cancer Research.

ReFeReNCes

1. Registro Central de Cáncer de Puerto Rico: Age-Adjusted Incidence Rates by 
County, in Puerto Rico. All Cancer Sites, 2014. (2017). Available from: http://
www.rcpr.org/Datos-de-C%C3%A1ncer/Tasas-y-Mapas

2. American Cancer Society. Colorectal Cancer Screening Test. Early Detection, 
Diagnosis, and Staging. (2017). Available from: https://www.cancer.org/ 
cancer/colon-rectal-cancer/detection-diagnosis-staging/screening-tests-
used.html

3. de la Cruz MSD, Sarfaty M. Steps for Increasing Colorectal Cancer Screening  
Rates: A Manual for Community Health. American Cancer Society 
Centers (2014). p. 1–119. Available from: http://nccrt.org/wp-content/
uploads/0305.60-Colorectal-Cancer-Manual_FULFILL.pdf

4. Centers for Disease Control and Prevention (CDC). BRFSS Preval ence 
and Trends Data. (2015). Available from: https://www.cdc.gov/brfss/ 
brfssprevalence/index.html

5. National Colorectal Cancer Roundtable. About 80% by 2018: Talking 
Points. (2017). Available from: http://nccrt.org/wp-content/uploads/80by-
2018TalkingPoints.pdf

6. Ortiz-Ortiz K, Ramirez-Garcia R, Cruz ME, Rios M, Ortiz AP. Effects of type 
of health insurance coverage on colorectal cancer survival in Puerto Rico:  
a population-based Study. PLoS One (2014) 9(5):e96746. doi:10.1371/journal.
pone.0096746 

7. Shin P, Sharac J, Luis M, Rosenbaum S. Puerto Rico’s Community Health Centers 
in a Time of Crisis. Geiger Gibson/RCHN Community Health Foundation 
Research Collaborative. The George Washington University, Milken Institute 
School of Public Health, Department of Health Policy and Management  
(2015). Available from: https://www.rchnfoundation.org/wp-content/uploads/ 
2015/02/THCs-promising-approach-3-3-final.pdf

8. Lopez-Charneco M, Perez CM, Soto-Salgado M, Rodriguez L, Gonzalez D, 
Serrano R, et al. Correlates of colorectal cancer screening among Hispanics: 
results from the 2008 Puerto Rico behavioral risk factor surveillance system 
survey. P R Health Sci J (2013) 32:68–75. 

9. Lopez-Class M, Luta G, Noone AM, Canar J, Selksy C, Huerta E, et  al. 
Patient and provider factors associated with colorectal cancer screening 
in safety net clinics serving low-income, urban immigrant Latinos. 
J Health Care Poor Underserved (2012) 23(3):1011–9. doi:10.1353/hpu. 
2012.0109 

10. Medina L, Colon-Lopez V, Alamo VC, Ayala-Marin A. Factores asociados a la 
deteccion temprana de cancer colorectal. Cancer entre la Universidad de Puerto Rico 
y el Centro de Cancer MD Anderson Partnership for Excellenec in Cancer Reseach. 
Report No.: #A8060513. Grant No.: 2U54CA096297-11. San Juan: Sponsored by 
National Institutes of Health and National Cancer Institute U54 (2013).

11. Jandorf L, Ellison J, Villagra C, Winkel G, Varela A, Quintero-Canetti Z,  
et al. Understanding the barriers and facilitators of colorectal cancer screening 
among low income immigrant Hispanics. J Immigr Minor Health (2010) 
12(4):462–9. doi:10.1007/s10903-009-9274-3 

12. Fernandez ME, Savas LS, Carmack CC, Chan W, Lairson DR, Byrd TL,  
et al. A randomized controlled trial of two interventions to increase colorectal 
cancer screening among Hispanics on the Texas-Mexico border. Cancer 
Causes Control (2015) 26(1):1–10. doi:10.1007/s10552-014-0472-5 

13. Fernandez ME, Wippold R, Torres-Vigil I, Byrd T, Freeberg D, Bains Y,  
et  al. Colorectal cancer screening among Latinos from U.S. cities along 
the Texas-Mexico border. Cancer Causes Control (2008) 19(2):195–206. 
doi:10.1007/s10552-007-9085-6 

14. Valdivieso MF, Zárate AJ. Calidad de vida en pacientes con cáncer de 
recto. Revista Médica Clínica Condes (2013) 24(4):716–21. doi:10.1016/
S0716-8640(13)70211-6

15. Jackson CS, Oman M, Patel AM, Vega KJ. Health disparities in colorectal 
cancer among racial and ethnic minorities in the United States. J Gastrointest 
Oncol (2016) 7(Suppl 1):S32–43. doi:10.3978/j.issn.2078-6891.2015.039

16. Shokar NK, Byrd T, Salaiz R, Flores S, Chaparro M, Calderon-Mora J,  
et al. Against colorectal cancer in our neighborhoods (ACCION): a compre-
hensive community-wide colorectal cancer screening intervention for the 
uninsured in a predominantly Hispanic community. Prev Med (2016) 91: 
273–80. doi:10.1016/j.ypmed.2016.08.039 

17. Coalicion para el Control de Cancer de Puerto Rico. Puerto Rico Comprehen sive 
Control Program 2015–2020. (2014). Available from: ftp://ftp.cdc.gov/pub/
Publications/Cancer/ccc/puerto_rico_ccc_plan.pdf

18. Increasing Cancer Screening: Multicomponent Interventions. Community 
Preventive Services (2017). Available from: https://www.thecommuni-
tyguide.org/sites/default/files/assets/Cancer-Screening-Multicomponent-
Interventions.pdf

19. Increasing Cancer Screening: One-on-One Education for Clients. Community 
Preventive Services (2010). Available from: https://www.thecommunityguide.
org/sites/default/files/assets/Cancer-Screening-One-on-One-Education.pdf

http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive
http://www.rcpr.org/Datos-de-C%C3%A1ncer/Tasas-y-Mapas
http://www.rcpr.org/Datos-de-C%C3%A1ncer/Tasas-y-Mapas
https://www.cancer.org/cancer/colon-rectal-cancer/detection-diagnosis-staging/screening-tests-used.html
https://www.cancer.org/cancer/colon-rectal-cancer/detection-diagnosis-staging/screening-tests-used.html
https://www.cancer.org/cancer/colon-rectal-cancer/detection-diagnosis-staging/screening-tests-used.html
http://nccrt.org/wp-content/uploads/0305.60-Colorectal-Cancer-Manual_FULFILL.pdf
http://nccrt.org/wp-content/uploads/0305.60-Colorectal-Cancer-Manual_FULFILL.pdf
https://www.cdc.gov/brfss/brfssprevalence/index.html
https://www.cdc.gov/brfss/brfssprevalence/index.html
http://nccrt.org/wp-content/uploads/80by2018TalkingPoints.pdf
http://nccrt.org/wp-content/uploads/80by2018TalkingPoints.pdf
https://doi.org/10.1371/journal.pone.0096746
https://doi.org/10.1371/journal.pone.0096746
https://www.rchnfoundation.org/wp-content/uploads/2015/02/THCs-promising-approach-3-3-final.pdf
https://www.rchnfoundation.org/wp-content/uploads/2015/02/THCs-promising-approach-3-3-final.pdf
https://doi.org/10.1353/hpu.2012.0109
https://doi.org/10.1353/hpu.2012.0109
https://doi.org/10.1007/s10903-009-9274-3
https://doi.org/10.1007/s10552-014-0472-5
https://doi.org/10.1007/s10552-007-9085-6
https://doi.org/10.1016/S0716-8640(13)70211-6
https://doi.org/10.1016/S0716-8640(13)70211-6
https://doi.org/10.3978/j.issn.2078-6891.2015.039
https://doi.org/10.1016/j.ypmed.2016.08.039
ftp://ftp.cdc.gov/pub/Publications/Cancer/ccc/puerto_rico_ccc_plan.pdf
ftp://ftp.cdc.gov/pub/Publications/Cancer/ccc/puerto_rico_ccc_plan.pdf
https://www.thecommunityguide.org/sites/default/files/assets/Cancer-Screening-Multicomponent-Interventions.pdf
https://www.thecommunityguide.org/sites/default/files/assets/Cancer-Screening-Multicomponent-Interventions.pdf
https://www.thecommunityguide.org/sites/default/files/assets/Cancer-Screening-Multicomponent-Interventions.pdf
https://www.thecommunityguide.org/sites/default/files/assets/Cancer-Screening-One-on-One-Education.pdf
https://www.thecommunityguide.org/sites/default/files/assets/Cancer-Screening-One-on-One-Education.pdf


8

Serra et al. IM Increase CRCS

Frontiers in Public Health | www.frontiersin.org December 2017 | Volume 5 | Article 324

20. Coronado GD, Golovaty I, Longton G, Levy L, Jimenez G. Effectiveness of  
a clinic-based colorectal cancer screening promotion program for under-
served Hispanics. Cancer (2010) 117(8):1745–54. doi:10.1002/cncr.25730 

21. Scarinci I, Bandura L, Hidalgo B, Cherrington A. Development of a 
theory-based (PEN-3 and health belief model) culturally relevant inter-
vention on cervical cancer prevention among Latina immigrants using 
intervention mapping. Health Promot Pract (2012) 13:29–40. doi:10.1177/ 
1524839910366416 

22. Hou SI, Fernandez ME, Parcel GS. Development of a cervical cancer  
educational program for Chinese women using Intervention Mapping.  
Health Promot Pract (2004) 5(1):80–7. doi:10.1177/1524839903257311 

23. Fernandez ME, Gonzales A, Tortolero-Luna G, Partida S, Bartholomew LK. 
Using Intervention Mapping to develop a breast and cervical cancer screening 
program for Hispanic farmworkers: cultivando la salud. Health Promot Pract 
(2005) 6(4):394–404. doi:10.1177/1524839905278810 

24. Fernandez ME, Gonzalez A, Saavedra M, Tortolero-Luna G. Cultivando la 
Salud: Breast and Cervical Cancer Replication and Dissemination Program, 
Final Report. Buda, TX: National Center for Farmworker Health (2003).

25. Fernandez ME, Gonzales A, Tortolero-Luna G, Williams J, Saavedra- 
Embesi M, Chan W, et al. Effectiveness of cultivando la salud: a breast and 
cervical cancer screening promotion program for low-income Hispanic 
women. Am J Public Health (2009) 99(5):936–43. doi:10.2105/AJPH.2008. 
136713 

26. Vernon SW. Tailored Interactive Intervention to Increase CRC Screen ing. (2004). 
Available from: http://clinicaltrials.gov/ct2/show/study/NCT0 1084746

27. Vernon SW, Bartholomew LK, McQueen A, Betterncourt JL, Greisinger A, 
Coan SP, et al. A randomized controlled trial of a tailored interactive computer- 
delivered intervention to promote colorectal cancer screening: sometimes 
more is just the same. Ann Behav Med (2011) 41(3):284–99. doi:10.1007/
s12160-010-9258-5 

28. Kok G, Hartetink P, De ZO, Hospers HJ. The gay cruise: developing a theory- 
and evidence-based internet HIV-prevention intervention. Sex Res Social 
Policy (2006) 3(2):52–67. doi:10.1525/srsp.2006.3.2.52 

29. Green LW, Kreuter MW. Health Program Planning: An Educational and 
Ecological Approach. 4th ed. New York: McGraw-Hill Companies, Inc (2005).

30. Fishbein M, Yzer MC. Using theory to design effective health behavior inter-
ventions. Commun Theory (2003) 32:164–83. doi:10.1111/j.1468-2885.2003.
tb00287.x 

31. Bartholomew LK, Markham C, Ruiter RAC, Fernandez ME, Kok G,  
Parcel G. Planning Health Promotion Programs: An Intervention Mapping 
Approach. 4th ed. San Francisco: Jossey Bass (2016).

32. Centeno H, Cotto C, Perez AM, Gonzalez K, Flores M, Serrano C. Sobrevivientes 
de cáncer en Puerto Rico: Una guía informativa sobre aspectos relacionados a 
la sobrevivencia de cáncer. Registro Center de Cáncer, Centro Comprensivo 
de Cáncer de la Universidad de Puerto Rico (2013). Available from:  
http://www.rcpr.org/Portals/0/Bolet%C3%ADn%20Registro%20de%20C% 
C3%A1ncer%20Sobrevivientes.pdf

33. Kiviniemi M, Bennet A, Zaiter M, Marshall J. Individual-level factors in  
colorectal cancer screening: a review of the literature on the relation 
of individual-level health behavior constructs and screening behavior. 
Psychooncology (2011) 20(10):1023–33. doi:10.1002/pon.1865 

34. Becker MH, Maiman LA, Kirscht JP, Haefner DP, Drachman RH. The health 
belief model and prediction of dietary compliance: a field experiment. J Health 
Soc Behav (1977) 18(4):348–66. doi:10.2307/2955344 

35. Janz NK, Becker MH. The health belief model: a decade later. Health Educ 
Quart (1984) 11(1):1–47. doi:10.1177/109019818401100101 

36. Ajzen I, Fishbein M. Understanding Attitudes and Predicting Social Behavior. 
Englewood Cliffs, NJ: Prentice Hall (1980).

37. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process 
(1991) 50(2):179–211. doi:10.1016/0749-5978(91)90020-T 

38. Bandura A. Social Foundations of Thought and Action: A Social Cognitive 
Theory. Englewood Cliffs, NJ: Prentice Hall (1986).

39. Prochaska JO, DiClemente CC. Stages and processes of self-change of smok-
ing: toward an integrative model of change. J Consult Clin Psychol (1983) 
51(3):390–5. doi:10.1037/0022-006X.51.3.390 

40. Strauss A, Corbin J. Basics of Qualitative Research. Techniques and Procedures 
for Developing Grounded Theory. 2nd ed. United States, London, New Delhi: 
SAGE Publications (1998).

41. McAlister A, Johnson W, Guenther-Grey C, Fishbein M, Higgins D, O’Reilly K. 
Behavioral journalism for HIV prevention: community newsletters influence 
risk-related attitudes and behavior. J Mass Commun Q (2000) 77(1):143–59. 
doi:10.1177/107769900007700111 

42. Singhal A, Rogers EM. Entertainment education worldwide. In:  Singhal  A,   
Cody  MJ,  Rogers  EM,  Sabido  M, editors. Entertainment-Education and 
Social Change: History, Research, and Practice. Mahwas, NJ: Lawrence Erlbaum 
Associates (2004). p. 3–20.

43. McAlister A, Fernandez ME. Behavioral journalism accelerates diffusion of 
health innovations. In: Hornik RC, editor. Public Health Communication: 
Evidence for Behavior Change. Mahwah, NJ: Lawrence Erlbaum (2002).  
p. 315–26.

44. Kok G, Schaalma H, Ruiter RAC, Van Empelen P. Intervention mapping:  
a protocol for applying health psychology theory to prevention programs. 
J Health Psychol (2004) 9(1):85–98. doi:10.1177/1359105304038379 

45. Alegría M, Sribney W, Perez D, Laderman M, Keefe K. The role of patient 
activation on patient-provider communication and quality of care for US and 
foreign-born Latino patients. J Gen Intern Med (2009) 24(Suppl 3):534–41. 
doi:10.1007/s11606-009-1074-x 

46. Rogers EM. Delivering entertainment education health messages through the 
internet to hard-to-reach U.S. audiences in the Southwest. In:  Singhal  A,  
Cody  MJ,  Rogers  EM,  Sabido  M, editors. Entertainment-Education and 
Social Change. New York, London: Routledge (2004). p. 281–97.

47. Dalum P, Schaalma H, Kok G. The development of an adolescent smoking 
cessation intervention – an intervention mapping approach to planning. 
Health Educ Res (2012) 27(1):172–81. doi:10.1093/her/cyr044 

48. Katz ML, Fisher JL, Fleming K, Paskett ED. Patient activation increases 
colorectal cancer screening rates: a randomized trial among low-income 
minority patients. Cancer Epidemiol Biomarkers Prev (2011) 21(1):45–52. 
doi:10.1158/1055-9965.EPI-11-0815 

49. Puerto Rico Report. Census Bureau Reports Household Income Rising in States, 
Dropping in Puerto Rico. (2017). Available from: http://www.puertoricoreport.
com/census-bureau-reports-household-income-rising-states-dropping-
puerto-rico/#.WOLFvlXhC70

50. Sabatino SA, Lawrence B, Elder R, Mercer SL, Wilson KM, DeVinney B, et al. 
Effectiveness of interventions to increase screening for breast, cervical, and 
colorectal cancers: nine updated systematic reviews for the guide to commu-
nity preventive services. Am J Prev Med (2012) 43(1):97–118. doi:10.1016/j.
amepre.2012.04.009 

51. Dolan NC, Ramirez-Zohfeld V, Rademaker AW, Ferreira MR, Galanter WL, 
Radosta J, et al. The effectiveness of a physician-only and physician-patient 
intervention on colorectal cancer screening discussions between providers 
and African American and Latino patients. J Gen Intern Med (2015) 
30(12):1780–7. doi:10.1007/s11606-015-3381-8 

Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.

Copyright © 2017 Serra, Colón-López, Savas, Vernon, Fernández-Espada, Vélez, 
Ayala and Fernández. This is an open-access article distributed under the terms of 
the Creative Commons Attribution License (CC BY). The use, distribution or repro-
duction in other forums is permitted, provided the original author(s) or licensor are 
credited and that the original publication in this journal is cited, in accordance with 
accepted academic practice. No use, distribution or reproduction is permitted which 
does not comply with these terms.

http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive
https://doi.org/10.1002/cncr.25730
https://doi.org/10.1177/
1524839910366416
https://doi.org/10.1177/
1524839910366416
https://doi.org/10.1177/1524839903257311
https://doi.org/10.1177/1524839905278810
https://doi.org/10.2105/AJPH.2008.
136713
https://doi.org/10.2105/AJPH.2008.
136713
http://clinicaltrials.gov/ct2/show/study/NCT01084746
https://doi.org/10.1007/s12160-010-9258-5
https://doi.org/10.1007/s12160-010-9258-5
https://doi.org/10.1525/srsp.2006.3.2.52
https://doi.org/10.1111/j.1468-2885.2003.tb00287.x
https://doi.org/10.1111/j.1468-2885.2003.tb00287.x
http://www.rcpr.org/Portals/0/Bolet%C3%ADn%20Registro%20de%20C%C3%A1ncer%20Sobrevivientes.pdf
http://www.rcpr.org/Portals/0/Bolet%C3%ADn%20Registro%20de%20C%C3%A1ncer%20Sobrevivientes.pdf
https://doi.org/10.1002/pon.1865
https://doi.org/10.2307/2955344
https://doi.org/10.1177/109019818401100101
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1037/0022-006X.51.3.390
https://doi.org/10.1177/107769900007700111
https://doi.org/10.1177/1359105304038379
https://doi.org/10.1007/s11606-009-1074-x
https://doi.org/10.1093/her/cyr044
https://doi.org/10.1158/1055-9965.EPI-11-0815
http://www.puertoricoreport.com/census-bureau-reports-household-income-rising-states-dropping-puerto-rico/#.WOLFvlXhC70
http://www.puertoricoreport.com/census-bureau-reports-household-income-rising-states-dropping-puerto-rico/#.WOLFvlXhC70
http://www.puertoricoreport.com/census-bureau-reports-household-income-rising-states-dropping-puerto-rico/#.WOLFvlXhC70
https://doi.org/10.1016/j.amepre.2012.04.009
https://doi.org/10.1016/j.amepre.2012.04.009
https://doi.org/10.1007/s11606-015-3381-8
http://creativecommons.org/licenses/by/4.0/

	Using Intervention Mapping 
to Develop Health Education Components to Increase Colorectal Cancer Screening in Puerto Rico
	Introduction
	Methods
	Intervention Mapping
	Theoretical Underpinnings

	Results
	IM Step 1: Needs Assessment
	Personal Determinants and Environmental Factors from Literature Review and Focus Groups
	Preferences Regarding Educational 
Intervention Components

	IM Step 2: Program Objectives
	IM Step 3: Program Design
	IM Step 4: Creating Educational Components

	Discussion
	Limitations
	Ethics Statement
	Author Contributions
	Acknowledgments
	Funding
	References




