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Nutrition professionals may recognize ways to improve diet among their clients/patients.

This study aimed to survey strategies and foods that nutrition professionals in Puerto

Rico perceive as most effective for healthy eating promotion and behavioral change. The

study was a cross-sectional online mixed-methods survey conducted among registered

members of the College of Nutritionists and Dietitians of Puerto Rico. Using close-ended

questions, nutrition professionals identified foods that they considered as easy to include

or difficult to control in the diet of their clients/patients, and strategies that may work

best for healthy eating. Frequencies of responses were analyzed. Open-ended questions

were qualitatively analyzed in NVivo v11. The response rate was 33.2% (n = 414). The

foods deemed as easy to include in the diet were root vegetables (66%), fruit (66%),

legumes (57%), water (38%), and yogurt/dairy (37%). The foods deemed as more difficult

to control were sugary beverages (63%), sweets and desserts (57%), fats and fried

foods (56%), salt (50%), and white rice (44%). The strategies for healthy eating deemed

effective were personalized orientation (79%), setting short-term goals (61%), making

gradual dietary changes (53%), and setting health-oriented (41%), and personal (37%)

goals. Emerging themes from qualitative analysis included the intuited key role of nutrition

professionals, the need for policy changes, emphasizing prevention, cultural sensitivity,

and practical issues. Respondents suggested potential strategies across levels of the

socioecological model. In conclusion, healthy eating strategies and foods perceived

by nutrition professionals as effective may shape optimal nutritional counseling and

population-wide approaches to improve healthy eating in Puerto Rico.
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INTRODUCTION

Adhering to a healthy diet rich in plant-based foods and
low in processed energy-dense foods can help prevent and
control multiple chronic diseases such as type 2 diabetes,
hypertension, heart disease, and some types of cancer (1).
Thus, efforts to encourage healthy lifestyles are made at the
individual level by counseling patients toward behavioral change,
as well as at the community and population levels through
educational, environmental, and policy approaches. Despite these
efforts, following a healthy diet continues to be challenging, as
evidenced by the low diet quality reported for most residents
of the United States, with well-documented disparities for
low socioeconomic and racial/ethnic minority groups (2–4).
Specifically, the population of Puerto Rico (PR) has inequitable
health-related behaviors, including low diet quality and poor
nutritional intake (5–10), as well as the high prevalence of
multiple chronic diseases that may be prevented by following a
healthy lifestyle (11). It is thus important to understand which
strategies for healthy eating may be appropriate for a population,
especially underserved individuals with inequitable health.

Many formative studies have been conducted to understand
the drivers and challenges for individuals and community
members to adhere to healthy lifestyles toward disease
prevention. Yet, health providers may offer different perspectives
on the health beliefs, values, and practices of their patients and
their community (12). In particular, nutrition professionals
(i.e., nutritionists, dietitians, educators, and others in the field)
may have insights on the barriers and motivators for healthy
eating of their patients or consumers and in their role in guiding
lifestyle change (13, 14), and they may provide care that responds
to their patients’ cultural norms, values, belief systems, and
behaviors (15, 16). Thus, nutrition professionals may provide an
additional distinct perspective on which strategies for healthy
eating promotion and behavioral change they consider effective
in improving diet among their patients and the population they
serve. Reports on the perceptions from nutrition professionals
are limited, with existing literature focusing on patients with
specific conditions (17–19).

In PR, 62% of adults reported obtaining health and nutrition
information from a non-physician healthcare professional, such
as a nutritionist or dietitian, and 78% of those reported
trusting this information (11). Thus, residents of PR may trust
and benefit from individual and population-based strategies to
improve healthy eating recognized by nutrition professionals.
The objective of this mixed-methods survey was to identify
the strategies and foods that nutrition professionals in PR
perceive as most effective for healthy eating promotion and
behavioral change.

MATERIALS AND METHODS

Survey Methodology
The study was designed as a descriptive, self-administered,
mixed-methods study (concurrent triangulation design) in a
purposive sample of professional members of the College of
Nutritionists of Dietitians of Puerto Rico (CNDPR). The strategy

and sample source were selected in order to reach most nutrition
professionals in PR, as practicing nutritionists/dietitians must
be currently licensed (i.e., certified by the PR Review Board),
in good standing, and a CNDPR member. CNDPR membership
requires a minimum of a bachelor’s education with a nutrition
degree (e.g., RD, LND), passing the local review board (i.e.,
license), and completing a coordinated internship program
in nutrition/dietetics.

At the time of the survey, the CNDPR had a listserv of
1,271 registered members with listed electronic mail (email)
accounts. As the primary sampling unit, members of this
listserv were invited to participate in the survey through an
email sent by the CNDPR with the subject line “Survey on
strategies for better nutrition in Puerto Rico.” The subject
line had an objective description of the study goals, avoiding
language that may influence response rate. The email included
an explanation of the study goals and methods, brief assent
statement, and a link to the survey. The survey was obtained
using the electronic data capture tool Research Electronic
Data Capture (REDCap) (20), hosted by Harvard TH Chan
School of Public Health and made available for 2 months
from August 8, 2016, to October 8, 2016. Only one reminder
was sent by email after the first month. CNDPR informed its
members of the study on its social media websites. While the
system was unable to track the Internet Protocol addresses of
responders, the survey instructed participants to submit only
one entry and click “submit” only once to avoid repeated
entries. In addition, paper-based surveys with the same content
and methodology as the online survey were made available
at the national CNDPR meeting in August 2016 by having a
promotion table at the registration site, where members were
informed of the study. Members who approached the table
were asked if they had completed the online survey and, if
not, were invited to fill the paper-based survey. At that time,
CNDPR had no concurrent surveys or studies that would have
been confused with this one. Data from paper-based surveys
were entered verbatim and merged with the online entries
before analysis.

The survey was available in Spanish and may be completed
in ∼10min. No personal or sociodemographic information was
collected. The study did not collect characteristics of non-
responders. Individuals consented by participating in the survey.
The study was deemed exempt from the Institutional Review
Board byHarvard THChan School of Public Health on July 2016.

Question Development and Content
The authors drafted six structured questions: (1) practice type
and (2) age and condition of patients mostly served, (3)
foods and nutrients deemed as difficult to control, and (4)
foods and nutrients deemed as easy and acceptable to eat
healthy; and strategies for healthy eating that they perceived
as (5) most effective or (6) ineffective. All questions were
closed-ended with specific choices given to participants (all
possible response options are shown in the Results section).
However, participants had the opportunity to enter other
options at the end in a blank space. The closed-ended choices
were informed by formative research conducted by the team
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among Puerto Ricans; published studies (21–24); and advice
from expert nutrition professionals in community and public
health nutrition, clinical nutrition, and nutrition education.
For the concurrent qualitative analysis, a final open-ended
question was included to openly probe comments (i.e., open
text) regarding the status of nutrition in PR and how to
improve it, with the goal of capturing other themes or strategies
not mentioned in the closed-ended questions as well as to
contextualize quantitative responses. The open-ended question
was “Do you have any other comments about nutrition in
PR and how to improve it?” and had unlimited space for a
response. The questions were pilot-tested among six Spanish-
speaking native Puerto Rican nutrition professionals with diverse
positions and expertise (including one community nutritionist,
two nutrition educators, and three practicing licensed dietitians)
before administrating the survey, to confirm clarity and
suitability to the population. Changes made based on the
piloting included adding the option to enter “other” in the
closed-ended questions, reclassifying the options for practice
type, and using additional common names for some foods
and beverages.

Statistical and Qualitative Analysis
Of the 1,271 email addresses in the CNDPR listserv, 24
were returned as inactive or incorrect. From the 1,247
registered members with active emails, 391 online responses
were received. One survey was a blank entry, and 10
surveys were excluded because they were duplicates. Thus,
there were 380 online responses for a 30.5% response rate
of the online survey. In addition, 34 paper-based surveys
were filled at the national CNDPR meeting. Thus, the
final sample size included 414 participants, for a 33.2%
response rate.

Frequencies of responses for all respondents were calculated
using SAS v9.4 (SAS Institute, Inc). For qualitative analysis,
the responses provided in the final open-ended question were
transcribed verbatim into a separate text file by a research
assistant. Content analysis of this text file was conducted
on NVivo software version 11 (QSR International Pty Ltd.,
2012) in the original language that it was transcribed (i.e.,
predominantly Spanish with some English terms) by two Puerto
Rican bilingual trained researchers, first independently and
then jointly. With a grounded theory inductive approach,
the participants’ responses were placed into nodes based
on resulting main topics, and then meaningful units from
each node were used to develop a coding scheme of key
themes. The coding scheme was modified as new themes
emerged until a final coding scheme of themes was developed.
Quotes related to each theme were segregated and sorted
to determine the most common responses. Quotes that best
represented each theme were selected and translated into English.
Concurrent methodological data triangulation was done to
detect convergence, complementarity, or discrepancy. Upon
cross-examination, there was consensus between authors in the
coding, resulting themes, selected representative quotes, and
triangulation of results.

RESULTS

Quantitative Results
From the 414 participants, most respondents were nutrition
professionals working in private hospitals or clinic (40.8%),
followed by professionals in public hospitals/clinics (25.9%),
and in private practice (20.1%). Other mentioned roles (23.3%)
included positions at the Women, Infants and Children (WIC)
program (6.0% of all responses), Head Start program (3.1%),
community health positions (2.7%), administrative roles (1.9%),
teaching (1.5%), and federal programs (1.5%). Respondents
mostly served adult populations between the ages of 18 and 64
y (61.8%), followed by adults older than 65 y (58.7%). Children
aged 1–12 y and patients with a specific condition were each
served by ∼37% of the respondents. The least frequently served
age group was adolescents 13–17 y (19.3%). The main conditions
among served patients were diabetes (14.7%), renal conditions
(11.1%), hypertension (5.6%), cancer (3.4%), overweight/obesity
(3.1%), cardiovascular disease (2.7%), dyslipidemia (2.4%), and
gastrointestinal conditions (1.7%). Additionally, 3.1%mentioned
that they counseled all types of conditions.

Respondents perceived that foods difficult to control in
the diet of their patients were sugary beverages (e.g., sodas,
fruit juices, nectars; 63.3%), sweets and desserts (e.g., cakes,
pastries, ice cream, cookies; 56.8%), fats and fried foods (55.8%),
sodium/salt (49.8%), white rice (43.5%), and white bread (38.7%)
(Figure 1A). Other difficult foods mentioned in the blank field
included milk (especially whole), fast foods and processed foods,
salty snacks, root vegetables, chocolate, seasoning cubes or
packages, bakery bread, and proteins (in general). The foods
that respondents perceived as easy for their patients to include
in their diet were fruits (66.2%), root vegetables or tubers
(66.2%), legumes (e.g., beans, chickpeas, lentils; 56.8%), yogurt
or healthy dairy products (36.7%), water (37.9%), and lean meats
(29.0%) (Figure 1B). Other foods that respondents deemed easy
to incorporate in the diet mentioned in the blank field were white
rice and sugar-free brownies, snack bars, or candy.

The strategies perceived by respondents as effective to support
healthy eating included individual and personalized orientation
or education (78.5%), setting short-term goals (60.6%), making
gradual changes to their diet (53.4%), setting health-oriented
(40.8%) or personal goals (37.4%), and having social and family
support (33.3%) (Figure 2). Other effective strategies suggested
in the blank field included not labeling healthy eating as “diet,”
including parents during child education, using visual guides
and/or videos at orientation, showing portion size models, and
adding social media support. Perceived least effective strategies
included orientation or education in large groups (more than
15 people), making drastic changes to the diet, sending tips or
cues by mail, material incentives, setting long-term goals, and
structured programs. Other strategies that respondents deemed
ineffective mentioned in the blank field included the use of meal
plans and putting pressure to eat healthy.

Qualitative Results
Of the 414 responses, 98 participants provided comments in
the open-ended question on the nutrition status of PR. Six
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FIGURE 1 | Food or nutrients perceived by nutrition professionals as part of the diet of their patients/clients. Shown as percentages from 414 nutrition professionals

surveyed in Puerto Rico that perceive the food or nutrient as difficult to control (A) or as easy to include (B) in the diet of their patients/clients.

FIGURE 2 | Strategies perceived by nutrition professionals as effective for behavioral change toward healthy eating. Shown as percentage from 414 nutrition

professionals surveyed in Puerto Rico that perceive a strategy as effective for behavioral change toward healthy eating. Strategies were combined into general

themes: size, goals, structure, support, skills, and add-ons.

resulting themes emerged: (1) the intuited key role of nutrition
professionals in promoting healthy eating in PR, (2) the need
for policy changes, (3) emphasizing primary prevention, (4)
the importance of cultural sensitivity, (5) considering practical

issues (i.e., cost, skills, education), and (6) reaffirming the
predominance of unhealthy foods in PR (Table 1).

Respondents felt that nutrition professionals should
have a prominent, proactive, and exemplary role in
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TABLE 1 | Emerging themes and representative quotes on healthy eating strategies as perceived by nutrition professionals, n = 98.

Emerging theme Representative quotes

Key role of nutrition

professionals

• The nutrition professional should get his/her mind out of the books, diets, and classes. Should focus on the actual reality of the

island; be more empathic, charismatic, motivating, and realistic. Should focus on educating people in an interactive way, easy to

understand, and leaving behind outdated recommendations.

• Nutrition professionals should have the difficult task of reaching more communities and educating our population. We should be

more proactive, and focus on primary prevention and giving strategies and tools to each person so that they can adopt nutrition and

physical activity as part of their lifestyle, and not do a diet with a deadline.

• The health professional should be an example and give the example; there are too many nutritionists who are overweight or obese;

is a complaint from patients.

• Offer more recognition to the work of the nutritionists as a useful tool to improve health.

• Work to eradicate the nutrition clubs and other individuals who have proliferated and are overshadowing the work of the licensed

professional in nutrition and dietetics.

Need for policy

changes

• If the social macro of the government would give [nutrition] the significance that it deserves, surely we can better educate the

community.

• If there were more nutritional diagnoses within health insurances, people would look for [nutrition] services more, since the insurance

would cover it or would have a minimal fee.

• We must work with public policy. For example, in fast food restaurants, substituting soda for water without additional charge was

an important achievement.

• We should develop public policy to pay additional taxes for fast foods; and to charge an additional fee for choosing sodas or other

sugary beverages instead of water.

• We should develop a public policy for primary prevention. Access to nutritional orientation is limited in many sectors of the country.

Primary prevention • Since the patient goes to the clinic for the first time, we should talk to him/her about the importance of prevention and not wait for

the person to have a condition or for his/her health to be compromised to want to make very drastic changes to the diet that the

patient cannot afford neither financially not emotionally.

• The problem of nutrition is that it does not act on prevention; primary care physicians do not refer patients to nutritionists, and

specialists refer patients that are already compromised.

• There is a need to emphasize the preventive focus and for doctors from all specialties to educate and refer on time.

• Nutrition education should start since early ages.

Importance of cultural

sensitivity

• Nutrition professionals should return to foods and to the kitchen, breaking away from “single nutrient” recommendations, and

implementing nutritional recommendations that take into consideration the cultural tastes, preferences, and influences of the client

instead of providing translations of the United States recommendations.

• Take into account the cultural background of the Puerto Rican cuisine, showing that it can be healthy and taste good. The importance

of respecting the cultural-psychological setting of the patient, validate his/her tastes and preferences.

• There is a very common concept that they cannot eat rice and bread. They avoid and blame them as foods that cause their problems.

They are basic foods in the Puerto Rican diet.

• We should be more flexible with our patients and see their needs and tastes to be able to offer a plan that they want and can follow.

Practical issues (cost,

skills, education)

• Teach the mother, father, or caregiver to read the nutrition panel so that they can buy healthier foods.

• Include a curriculum on healthy lifestyles in all schools, kindergarten to high school.

• People never understand a daily meal plan, don’t know how to identify healthy foods. What they need are specific menus and to be

accompanied to the supermarket.

• Fresh and healthy foods too costly.

Reaffirm predominance

of unhealthy foods

• Too much fried stuff and many desserts with sugar.

• The big demand for cheap, junk food and fast foods makes this even harder.

• There is a poor intake of fruit and vegetables.

• Laziness has taken over our youth, they don’t cook. They reward good behavior from children with candy, pastries, and sweet

desserts. This has led to an addiction to sweets and to think that sweet is better than healthy foods.

educating the population on healthy eating using up-to-
date recommendations, with empathic and realistic goals that
account for the cultural reality of PR. There were also several
comments in support of recognizing the nutrition professional
as a key player in healthcare, and disapproving unqualified
individuals who call themselves nutrition experts. Along this
line, a second theme emerged on the need for policy changes,
which included getting more support to the nutrition field from
the government and from health insurance companies. Also,
respondents commented on the need for public policy on food
access, taxes on unhealthy foods, and promotion of primary
prevention across the island.

Primary prevention emerged strongly as a theme.
Respondents stressed its urgency, especially because physicians
do not prioritize it. Many respondents mentioned being referred
to patients with a diagnosed condition rather than earlier when
it could have been prevented. Several comments were also made
on addressing prevention at early life stages.

Another theme was the importance of cultural sensitivity
when providing counseling or population-wide strategies for
healthy eating. Many respondents suggested that nutrition
professionals should consider taste and culinary preferences in
PR, even recognizing “unhealthy” foods that are staples in the diet
of PR and should be decreased but not eliminated. Comments
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were made on using culturally appropriate materials (avoiding
the usual translated materials from the US that may not relate
to PR) and being culturally understanding. Relating to this, a
theme emerged on the practical issues that would hinder healthy
eating among PR residents, especially low nutrition knowledge
and skills (education was suggested in early childhood and as a
formal school course) and the high cost of healthy foods. A final
theme emerged reaffirming the current access to and intake of
unhealthy foods in PR, with many respondents commenting on
the predominance of fried foods, fast foods, junk food, desserts,
and sweets and candy, with low intake of fruit and vegetables.

DISCUSSION

Triangulating the results of this mixed-methods study, nutrition
professionals in PR identified ubiquitous unhealthy foods that are
difficult to control in the diet of their patients, as well as foods that
may facilitate culturally appropriate healthy eating. Triangulated
results also indicated strategies that nutrition professionals
deem potentially successful for healthy eating, including the
need for tailored orientation by a nutrition professional
with cultural competency, focus on primary prevention, and
supporting strategies through education and policy changes. The
respondents’ perceptions largely align with current population-
based dietary recommendations and evidence-based strategies
for healthy eating (25, 26).

This mixed-methods study showed agreement between
quantitative and qualitative components regarding strategies
that may best improve healthy eating in PR. For example,
quantitative results showed that most respondents perceived
personalized nutritional counseling as a successful strategy,
while qualitative results generated a theme on the importance
of the nutrition professional—which may reflect a biased
perception from nutrition professionals—both highlighting the
need for guided professional behavioral management. Also,
setting health-oriented and personal goals was ranked highly,
and nutrition professionals supported this in the qualitative
comments by mentioning the need to emphasize primary
prevention and to adjust the advice to the patient’s priorities.
Finally, at the population level, social and family support were
perceived as a successful strategy, agreeing with the themes on
environmental and policy changes that promote healthy eating
through community and family activities, such as education and
breastfeeding support.

The foods that were mentioned as difficult to eliminate from
the diet have all been reported as frequently consumed in PR,
especially sugary beverages, sweets and desserts, fats and fried
foods, and white rice (6, 7, 9, 10). Other populations have also
expressed a high preference for white rice, a staple food in the
Latino culture, over potential substitutes such as brown rice,
despite a willingness to reduce its intake (27, 28). Intervention
studies that have focused on reducing sugary beverages or fat
intake have achieved no or very modest reductions (29–31),
supporting the difficulty in controlling these foods. Potential
healthy food options mentioned in this study included fruit, root
vegetables, legumes, and low-fat dairy. As a staple food, legumes

are already consumed in PR—although not at recommended
amounts—and adults in PR have expressed having positive
perceptions and high motivations for the intake of legumes (32).
Similarly, many varieties of fruit and root vegetables are locally
produced, and health professionals suggested strengthening local
agricultural policies, which could facilitate the access and intake
of these foods. Interventions promoting dairy foods may also
modestly impact intake (33). In general, the foods listed by
respondents reflect the population-based recommendations in
the dietary guidelines for Puerto Ricans (25).

Sustaining healthy behaviors is difficult, and respondents in
this study considered that guided, individualized counseling and
support from a nutritional professional may facilitate the process.
In a qualitative study, dietitians in Israel similarly suggested
that most patients preferred individualized, not standardized,
treatment (13). The authors concluded that dietitians should
adopt a more therapeutic approach that relates to patients’
cultural needs and desires, in order to achieve sustainable changes
in patients’ eating patterns. Canadian dietitians also reported that
practicing in a client-centered manner is important, yet they
noted challenges in balancing their practice values and beliefs
with the realities of their work environments (34). Although not
explicitly mentioned, comments by the respondents regarding
the lack of support to the nutrition field from the healthcare and
government sectors and the persistent availability of unhealthy
foods may imply that nutrition professionals in PR face
similar challenges.

Nutritional messages should additionally be tailored to the
cultural needs and preferences of the population, according
to the respondents of the current study. Cultural competency
in the nutrition field has been strongly advocated (35, 36),
and culturally enhanced interventions have been deemed as
more effective in improving health outcomes than usual care or
other controlled conditions (37). In the current study, nutrition
professionals suggested allowing traditional foods important to
the culture, such as white rice, even if not as healthy. A recent
review concluded that both permissive and restrictive nutrition
messages may effectively modify behavior to reduce the intake of
discretionary food choices, mainly among younger age groups,
with strategies such as restricting portion size, substituting food
choices, and supplementing the diet with nutrient-dense foods
(38). In addition, both surface and deep cultural considerations
should be included when delivering nutritional messages to
diverse populations, that is, from recognition of basic external
characteristics (such as language) to the core cultural values that
may influence specific health behaviors (39, 40). This further
validates the theme on the role of the nutrition professional
as someone who is likely to understand to the core the eating
behaviors and idiosyncrasies of the target population.

Current evidence supports that population-level
environmental and system changes through policy as suggested
by respondents may be effective in promoting healthy behaviors.
A systematic review and meta-analysis concluded that changing
the dietary environment may have a larger effect on reducing
hemoglobin A1c in adults with type 2 diabetes than changing
dietary behavior (41). Evidence-based environmental and
policy interventions and programs that may effectively improve
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nutrition include population education, point-of-purchase
labeling, fiscal incentives and disincentives, food assistance
programs, procurement of nutrition standards, industry quality
standards, school and worksite wellness, food marketing
standards, and positive local built environment (26). The need
for policy changes was a strong theme emerging in this study.
Despite this comment, it has been reported that nutrition
educators report being mostly limited to providing information
and recommendations on healthy eating rather than being
intensively engaged in developing, implementing, and evaluating
plans to change environments (42). Thus, involving and training
nutrition professionals in policy making and wider community
approaches may be needed during professional training.

In agreement with the recommended environmental and
policy changes, the respondents considered that there are
multiple practical issues that hinder healthy eating among
PR residents, including inadequate nutrition knowledge and
skills, the high cost of healthy foods, and the predominance
of unhealthy foods in the built environment. Education, cost,
and access are frequently named challenges to healthy eating
across populations (43–46). However, studies have proposed
that consuming a health-promoting diet is not necessarily more
expensive than unhealthy diet patterns, suggesting that cost may
be a perceived rather than an actual barrier to healthy eating (47,
48). Changes to the built environment, such as farmers markets,
supermarket availability, and menu labeling, have had a generally
positive effect on healthy lifestyle behaviors (49, 50). Thus, it
may be possible to overcome the practical barriers mentioned by
nutrition professionals through appropriate environmental and
policy changes.

In PR, the policy regarding nutrition has been limited,
providing an opportunity to enact many policy-oriented
suggestions made in this study. Of the few existing policies, PR
has food assistance programs (i.e., the Supplemental Assistance
Nutrition Program and the Women, Infant, and Children
Program), Law Number 256 (year 2015) that mandates all food
establishments to allow customers to exchange any beverage
for bottled or filtered water (51), and Law Number 427 (year
2000) that allows working nursing mothers a break of up to
1 hour per day for nursing or milk expression for up to a
period of 12months (52).While themain government-sponsored
health insurance in PR covers some preventive nutritional
services, nutrition professionals in this study strongly suggested
strengthening the support to nutrition from both the medical
and healthcare fields as well as emphasizing primary, rather than
secondary, prevention. The role of doctors in elevating nutrition
was mentioned, and having doctors support and advocate for
evidenced-based nutrition practice has been deemed as crucial
to achieving the World Health Organization’s Decade of Action
onNutrition (53). Primary prevention of chronic disease through
a healthy diet may help reduce morbidity in PR, as adults in PR
with a self-rated fair/poor diet (vs. excellent/good) had twice the
odds of having two or more chronic diseases (vs. > 2) (11).

The results of this study represent the subjective views of
nutrition providers from PR without comparison to patients’
perceptions or outcome-based measures, limiting applicability
of results. Similarly, while we cited the effectiveness of the

suggested strategies as based on the literature, their effectiveness
has not been tested within the PR context. However, the
targeted assessment among nutrition professionals was precisely
an aim of the study, and the methods may serve as a
model for similar surveys in other regions or populations as
formative research on challenges and facilitators to healthy
eating. A limitation of the study is that it did not collect
sociodemographic or job-related data from participants and
thus cannot assess if opinions differ by age range, educational
attainment or training, years of practice, volume of patients,
frequency of appointments, or practitioner’s performance.
Additionally, the study did not collect characteristics of non-
responders to assess response bias. Although the data capturing
system did not track entries by identity of responders, the
thorough data cleaning excluded only one blank and 10
duplicate surveys. These limitations should be addressed in
future research.

Strengths of this study include partnering with CNDPR,
of which the registry of nutrition professionals covers PR
completely and thus increased the representation of the
population served. The response rates in this study of 30.5% for
the online strategy only and 33.2% for overall are comparable
or higher than reports for other surveys among health
professionals, with no incentive and few reminders provided
(54, 55). The novel mixed-methods design and analysis allowed
us to ascertain a broader context of nutritional needs and
recommendations for PR as opposed to using a single data
collection strategy.

In conclusion, this mixed-methods study identified strategies
and foods that nutrition professionals perceive as most effective
for healthy eating promotion and behavioral change in PR,
with consensus between qualitative and quantitative results.
Providers recognized the need to improve dietary intake and
nutritional status in PR. Triangulated results also suggested
potential strategies for healthy eating promotion and behavioral
change—most with evidence of effectiveness in the literature—
that may inform healthy eating recommendations across the
Social-Ecological Model for Food and Physical Activity Decisions
of the USDA Dietary Guidelines 2020 (Table 2). The model can
help health professionals and stakeholders prioritize strategies
at all layers of influence that shape a person’s food choices
and ultimate health outcomes (56). For example, potential
strategies at the individual level to improve healthy eating
in PR could include encouraging skill building, knowledge,
and readiness to change. Potential strategies at environmental
settings include supporting programs on breastfeeding, home
gardens, and farmers markets and formal nutrition education
in schools and communities. Strategies at systems and business
sections include policy changes (such as taxes and incentives,
healthy school meals, and breastfeeding-promoting policies),
emphasizing nutrition in the healthcare system, and improving
local agriculture. Finally, fostering a culture of health may
help support other levels of the socioecological model by
promoting a healthy lifestyle and primary prevention for
well-being as part of the culture of PR. Notably, attempted
approaches should span all life stages, and socioeconomic and
geographical groups.
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TABLE 2 | Recommendations to improve healthy eating framed within the Social-Ecological Model for Food and Physical Activity Decisions, based on results from a

mixed-methods study among nutrition professionals.

Socioecological model level Recommendations

Individual

Demographics

- Age

- Sex

- Socioeconomic status

- Race/ethnicity

- Disability

Other Personal Factors

- Psychosocial

- Knowledge and skills

- Gene-environment interactions

- Food preferences

• Tailor education and programs to age and sex demographics

• Consider dietary management within a pre-condition, especially diabetes

• Involve parents on nutritional education for children

• Build readiness, self-efficacy, and willpower

• Instill health awareness, especially family-wide, and intergenerational

• Teach healthy food choices, especially for food-assistance programs recipients or low-income individuals

• Educate on reading the nutritional facts panel to make choices

• Emphasize foods rather than nutrients

• Teach healthy cooking skills

• Dispel myths and false nutritional information

Settings

Homes

Early care and education

Schools

Worksites

Recreational facilities

Food service and retail

establishments

Other community settings

• Promote home gardens and fresh foods

• Extend breastfeeding support programs at various settings

• Teach healthy eating in early-childhood programs

• Teach a healthy lifestyle curriculum in schools, K-12

• Assign nutritionist/dietitians at strategic sites for food choices (i.e., markets, restaurants)

• Push for all food establishments to offer healthy food alternatives

• Substitute unhealthy foods with healthy foods at food establishments at no additional cost

• Lower costs of healthy foods in food establishments and markets

• Galvanize healthy eating community programs, especially in hard-to-reach and poor settings

• Create healthy eating programs for adults at-risk of chronic conditions

Sectors

Systems

- Government

- Education

- Health care

- Transportation

Organizations

- Public health

- Community

- Advocacy

Businesses & Industries

- Planning and development

- Agriculture

- Food and beverage

- Manufacturing

- Retail

- Entertainment

- Marketing

- Media

• Lower taxes and tariffs on healthy foods

• Incentivize healthy foods, especially for food-assistance programs recipients

• Tax unhealthy foods (i.e., sugary beverages; fast foods), especially for food-assistance programs recipients

• Improve healthfulness of school meals

• Increase maternity leave time to promote breastfeeding

• Regulate weight loss products

• Encourage doctors refer their patients to a nutritionist/dietitian early on

• Cover nutritional services by health insurances, especially for prevention

• Increase the amount of time for evaluation/counseling of clients/patients

• Promote breastfeeding through public health campaigns

• Recognize and support nutritionists/dietitians: boost positions, resources, training, education

• Regulate that nutritional messages/programs are from qualified experts/sources

• Incentivize purchases of local products and produce

• Incentivize programs and resources for local agricultural and livestock

• Control marketing of junk food

• Improve digital technology on nutrition for the Puerto Rico population

• Promote healthy eating through mass media

Social/Cultural Norms

Belief systems

Traditions

Heritage

Religion

Priorities

Lifestyle

Body image

• Support and create a culture of healthy living and prevention

• Differentiate dieting vs. healthy eating

• Emphasize traditional roots of home cooking as healthy

• Consider cultural preferences for flavors, foods, and cooking methods

• Keep advice grounded on patients/client’s reality and daily life

• Convey empathy, motivation, and practicality when advising patients/clients

• Connect healthy eating with well-being and health
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