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Abstract

Objective: Many breast cancer patients are vulnerable to poor nutritional status and may benefit
from nutrition education, but existing materials are not generally tailored to the needs of low-
literacy immigrant and minority patients.

Methods: With nutritionist guidance, we developed a nutrition presentation for breast cancer
patients. English- (n=29) and Spanish-speaking (n=19) patients were recruited from 5 safety-net
hospitals, an academic cancer center, and a Latina cancer support organization. Materials were
tested using multiple rounds of cognitive interviewing (with an adapted USDA interview guide),
followed by study team reviews and modifications, until saturation.

Results: Seven rounds of interviews per language were needed. Approximately 25% of
interviewees had less than a high school education. Changes included adapting to regional
lexicons and resolving vague/confusing phrasing. Specific food examples needed cultural
tailoring. Text color coding (red/bad, green/good) was requested. Labeled images enhanced
participants’ understanding of concepts. Spanish speakers expressed a desire to understand
nutrition labelling, and this was emphasized in the Spanish slides.
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1.

Conclusion: Cognitive interviews were an important tool for creating a nutrition curriculum
tailored to the needs of low-literacy, mostly immigrant patients.

Practice Implications: Cultural and linguistic factors should be considered for nutritional
education materials in diverse patient populations.

INTRODUCTION

Breast cancer is the most common cancer to affect women in the US and throughout

the world [1, 2]. Nutrition is a salient component of breast cancer treatment, recovery,

and quality of life. Unfortunately, many cancer patients are vulnerable to poor nutritional
status because of the disease and its treatment side-effects, such as nausea and vomiting
[3, 4]. In the increasingly diverse populations of the US and many other Western countries
[5-7], such as Canada, Australia, and European countries, and with the increasing costs

of cancer treatment [8], nutrition education tailored to participants’ linguistic, cultural, and
socioeconomic needs is vitally important.

Forty percent of US households are of a racial/ethnic minority background [6], and over

five million (4.4%) are limited English proficient (LEP), meaning that they report speaking
English less than “very well” [5]. Major metropolitan areas, such as New York, Los Angeles,
and Miami account for 64% of the nation’s immigrant and 94% of the nation’s LEP
population [9, 10].

In New York City, over six hundred languages are spoken [11] among the city’s 3 million
immigrants [12], and 25% of households are LEP [12]. Minorities represent 95% of

NYC’s safety net hospital system patients [13]. There are cultural and structural barriers to
implementing healthy eating in low income immigrant communities. In a focus group study
with 127 Somali, Mexican, Cambodian, and Sudanese immigrants, participants thought that
time and financial constraints, and a desire to “Americanize,” promoted the prevalence of
unhealthy eating practices, such as eating fast and processed foods [14].

Among NYC cancer patients treated in safety net clinics, 56% were found to have low/very
low food security, lacking access to enough food to be active and healthy [15, 16]. To
address food insecurity among cancer patients, we established FOOD (Food to Overcome
Outcomes Disparities), a network of medically tailored food pantries and other food support
programs that are co-located in NYC safety net and academic cancer centers [17]. Seventy-
nine percent of FOOD pantry patients are immigrants, 41% are LEP, and 24% prefer
speaking Spanish [17, 18]. Having less money for food since treatment began has been
associated with food insecurity among underserved cancer patients [15], who are vulnerable
to cancer-related job loss and may experience reduced income or income cessation coupled
with high treatment-related expenses following a cancer diagnosis [8].

A lack of nutrition literacy, defined as the capacity to “obtain, process, and understand
nutrition information” and the skill to make good nutrition decisions [19], can be a barrier
to healthier eating among breast cancer survivors [20]. FOOD patients frequently request
nutrition counselling, but we found that existing resources did not fit the needs of this
diverse low-income patient population, suggesting a need for linguistically and culturally
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tailored nutrition education. While tailored approaches have proven to be effective in
nutrition education interventions with immigrant and minority families [21, 22], there is a
dearth of evidence-based culturally and linguistically responsive health education programs
and materials [23].

Minimizing text and maximizing images helps with messaging and recall with nutrition
education materials among people with low health literacy [24-27]. Shilts et al adapted
the United States Department of Agriculture (USDA) MyPlate representations of dietary
guidelines for low-income patients of multiple cultural backgrounds and with low

health literacy [26]. Color photograph adaptations of MyPlate images with culturally
relevant foods gave concrete representation to abstract MyPlate images [26]. Participants
overwhelmingly reported successfully implementing and getting ideas from the adapted
MyPlate representations [26].

Developing linguistically responsive interventions can be complicated by the language
heterogeneity of participants. The Spanish language varies according to the speaker’s
country and region of origin, which could be in the Caribbean, Central or South America,
or Spain [28], and words for food items vary widely [29]. Similarly, many native and
non-native English speakers use a dialect rather than standard American English, depending
on their region of origin and post-migration linguistic influences [30].

Cancer patients often feel motivated to make dietary changes to improve their health, but
many lack the knowledge to make sustained nutrition changes [3, 20]. To meet the needs

of our diverse breast cancer patient community, we developed patient nutrition education
materials in English and Spanish, to be used in an individual nutrition education session in
the clinical setting. Cognitive interviews are an essential tool in evaluating and developing
nutrition education materials with low income populations [31]. Cognitive interviewing was
used with breast cancer patients to tailor the curriculum to their needs.

2. METHODS

To test the comprehensibility of nutrition education materials, cognitive interviews were
conducted with breast cancer patients at a supportive care organization for Latinas with
cancer, at 5 NYC safety-net hospitals, and at an academic cancer center, all of which
participate in the Integrated Cancer Care Access Network (ICCAN) [15], which addresses
non-medical needs of cancer patients, including emergency food assistance.

An English-language nutrition education slide deck was developed and translated into
Spanish by our bilingual certified translator team.

The nutrition education materials consisted of approximately 47 slides that covered the
following modules on nutrition during breast cancer treatment: nutrition recommendations,
food groups, recommended portion sizes, healthy eating tips, managing treatment side-
effects, healthy food resources, food safety, and stretching the food dollar. The materials
were adapted from the USDA MyPlate recommendations for various food groups [33], the
God’s Love We Deliver Guide on Nutrition Tips for Breast Cancer Patients [34], and USDA
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Tips on How to Stretch the Food Dollar [35], and were vetted by a nutritionist before being
administered to patients for feedback.

Seven rounds of cognitive interviews were conducted for the English and Spanish materials.
Interviews were conducted from November 2018 to April 2019, using a cognitive interview
guide that we adapted from the USDA nutrition education interview guide (Appendix A)
[32]. During the pre-interview introduction, participants were told the interview purpose,
that all feedback was welcome, and that their feedback would not offend the researchers.
To avoid interviewer bias, think-aloud techniques (e.g., “What thoughts came to mind
while looking/reading...?”) were used to elicit open-ended responses, and verbal probing
(e.g., “What do you think about the pictures we used?”, “What could be changed to make
the material easier to understand?”) was used whenever the participant provided limited
responses. During the interviews, researchers read the slides verbatim, and then asked

for a teach back, to assess comprehension. Participants were asked to provide feedback

on graphs, pictures, layout, language, and content. Participants were also encouraged to
suggest alternative wording and were asked to define words from the slides to help address
regional language. Additionally, comprehension/interpretation probing was conducted (e.qg.,
“Any words you did not understand?”, “What word would you use instead?”, “Is there
another word that would make more sense?””). Cognitive interviews were conducted in

each participant’s preferred language (English or Spanish), using slides in their language.
Interviews were conducted in rounds until we reached data saturation, and patient feedback
informed modifications to the materials between rounds, in an iterative process.

In between interview rounds, the researchers compared respondents’ answers, identified
recurrent themes to address problematic items, and then revised the items. Three to five
patients participated in each round. Revised items were tested in the next interview round.
English and Spanish materials were revised separately by bilingual certified translator staff.
The final educational materials reflected the patients’ feedback.

3. RESULTS

Forty-eight women with breast cancer from 19 countries participated. Twenty-nine
participated in English cognitive interviews and nineteen in Spanish.

Of the 29 patients who preferred using English in the healthcare setting, 3 were from the US,
and the others were from 12 other countries, including Guyana (31%), Jamaica (15%), and
Grenada (8%); the average length of time spent in the US was 18 years (16.6 SDs) (Table
1).Approximately one-fourth (24%) had not graduated from high school, including 2 (7%

of the total) who had only some elementary school education and 2 (7% of the total) who
had only some middle school education; less than one fifth (17%) were college graduates.
About three-fourths (76%) were food insecure. Country of origin and education level are not
reported for 2 and 3 English speakers, respectively.

The 19 Spanish-preferring patients were from 8 countries, including the Dominican
Republic (32%), Ecuador (16%), Puerto Rico (16%), El Salvador (11%), and Mexico (11%).
The average time spent in the US was about 15 years (11.5 SDs). Slightly more than one
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fourth (26%) had not graduated from high school, including 1 who had finished only some
elementary school, and 2 who had finished only some middle school; just over one fifth
(21%) were college graduates. More than half (58%) were food insecure. Education level
and time in the U.S. are not reported for 3 Spanish speakers.

Our interviews demonstrated the need to tailor the Spanish and English educational
materials for the study population, including accounting for regional lexicon, vague/
confusing phrasing, literacy/need for plain language, nutrition terminology, unfamiliar food
items, layout, and visuals. These were grouped into three key themes in our analysis:
language, food knowledge, and formatting.

The language of the materials was not always appropriate for our English- and Spanish-
speaking patients due to regional lexicon and vague/confusing phrasing (detailed examples
are shown in the Appendix B).

Regional Lexicon—Our original text contained numerous words with which patients
were unfamiliar or which were not understood as intended due to their regionalized use. For
example, in the English presentation, patients were not familiar with the term “leftovers.”
Patients recommended “food cooked yesterday” instead of “leftovers”. Similarly, the
Spanish materials had to account for regional Spanish vocabulary, particularly in the domain
of food items. For example, our Spanish materials initially employed the word “guisantes”
(green peas), which is primarily used in Spain and was either unfamiliar to our Latin
American patients or was understood to mean “meat” or “stew.” These patients preferred
the regional words “alverjas.” and “chicharros,” so these words were also provided (revised
text: “guisantes [alverjas, chicharros]”). We could not find a Spanish word for “snack” that
did not cause confusion, so we retained the English word,” which most Spanish speakers
understood.

Vague/Confusing Phrasing—~Patients found some information to be vague or unclear.

In the English version, for example, patients had difficulty understanding the advice to
consume vitamin D-rich foods to aid calcium absorption. Patients suggested rephrasing the
text and adding illustrated examples for emphasis (Figure 1). In the Spanish version, patients
also had difficulty understanding the phrasing of the text. For example, the iron slide initially
read to eat iron-rich vegetables with vitamin C-rich foods (for example, spinach with orange
juice). They suggested using the word “absorber’ (absorb) and providing a more common
food pairing (e.g., spinach with lemon juice or red bell pepper) as an example to clarify the
concept, given patients did not think vegetables and fruits were ideal pairs.

Literacy/Need for Plain Language—We aimed to use accessible vocabulary for LEP
patients and were largely successful. However, some terms caused confusion, such as
“tolerate” and “found in.” To promote clarity, “tolerate treatment” was changed to “deal
with cancer treatment.” Additionally, in the calcium slide, we originally wrote “Calcium is
found in milk, yogurt, cheese,” but modified this to “Examples to choose from,” followed by
a list.
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Food Knowledge

Formatting

Nutrition Terminology—~Patients sometimes suggested replacing complex or unfamiliar
terminology with simpler or more familiar terms and/or illustrations. For example, a few
patients preferred the term “junk food” over “store-bought baked goods” and the term “low-
fat meats” over “lean meat” in both the English and Spanish versions. Word replacements,
examples, and labeled pictures were employed to increase comprehension in these instances.
Spanish-speaking patients recommended adding “sa/’ (salt) next to sodium and explicitly
writing “esto es sal’ (this is salt)

Unfamiliarity with food items—Knowledge of specific foods also needed to be
addressed in the nutrition materials. Patients were either not familiar with the food items

or expressed not using the suggested foods. The unfamiliar items were replaced with items
that patients suggested. Some previously unfamiliar healthy food options were preserved due
to their nutrition value and our patients’ willingness to try new healthy food options.

In the Spanish version, the food items that were not found in patients’ countries of origin
had no direct/universal translation, e.g., collard greens, kale, cracker, pretzel, and hummus.
Per patients’ requests, pictures of unfamiliar food items were added to ease comprehension
and allow patients to familiarize themselves with the items in case they wanted to use them
in the future.

Layout—We found that the layout of slide content could affect patients’ understanding.
Consequently, several aspects of slide layout were adjusted, such as the flow of the
information, the addition of emphasis, and placement/labeling of pictures. Patients found
text challenging to read when there was a picture in the background, so clear backgrounds
were used throughout.

Patients were confused about what the pictures in Figures 2 demonstrated. They thought that
the pictures exemplified grains to avoid rather than whole grains because nonwhole grains
were referenced in the text. English- and Spanish-speaking patients wanted a clear visual
distinction between “do’s and don’ts” or “good and bad.” Subsequently, they suggested
positioning what to“do” at the top of the slide and what to “avoid” at the bottom. Patients
also wanted important instructions, such as “limit” or “not,” to be highlighted, otherwise
participants felt these terms got “lost in the page,” as one patient described it (Figure 3).
Therefore, the layout of “do” at the top in green vs. “avoid” at the bottom in red was
incorporated in both versions to provide structural and visual cues for the two types of tip.

Spanish-speaking patients requested instructions, and especially pictures, to help them
recognize the recommended foods when shopping and to identify nutritional information
(such as the nutrition labels) on food packaging. Both English- and Spanish-speaking
patients advised labeling each picture because “people may not know” the terms
corresponding to the pictured items. Patients also requested food group portion sizes in
food group slides to serve as helpful reminders. Therefore, all pictures were labeled for
recognition and included a portion size prompt.
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In the Spanish version particularly, patients requested translation of English words found in
the food pictures (e.g., nutrition label terms and food packaging labels). Spanish translations
were therefore provided when pictures included English labels.

Visuals—Through every iteration of the materials, patients frequently expressed
appreciation of visual elements but requested the addition of more relevant and clear
pictures. For example, in the initial version of the English and Spanish MyPlate slides,
patients were unclear on which specific food items were illustrated and how much to
consume of each (Figure 4). They requested better pictures that clearly outlined what type
of food to eat, with portion distinction. A standard plate that demonstrated portion size was
used, and each section of the plate and food group was labeled for clarity.

Overall, puzzling pictures were replaced, larger pictures were used, and more pictures of
pertinent food examples were added and labeled while ensuring all were of high resolution
(Figure 5).

4. DISCUSSION AND CONCLUSION

4.1 Discussion

Cogpnitive interviewing in English and Spanish provided valuable insight for the
development of nutrition education materials for low-income, predominantly immigrant,
Spanish- and English-preferring breast cancer patients and yielded recommendations for
future development. These findings reinforce the importance of cognitive interviewing

as a useful tool for improving comprehension of nutrition materials among immigrant
populations [36, 37]. This study also highlights the importance of linguistic variation
between countries/cultures that generally speak “the same language.” This is of particular
interest in major metropolitan areas, such as NYC, Los Angeles, and Miami, and in other
Western countries with large immigrant populations [9, 10].

When developing the materials, great care was taken to ensure that the content was
culturally responsive. The English- and Spanish-speaking patients had varying countries

of origin, and speakers often used different vocabulary to describe the same item. It is
important to culturally and linguistically tailor health education interventions to English-
and Spanish-speaking sub-groups, taking into account both their place of origin and their
current geographic location [38]. To ensure inclusivity of a wide range of dialects, the
materials were tailored to include regional vocabulary, offering alternate terms when needed.
Furthermore, many Spanish speakers had lived in the US for over a decade and, possibly due
to acculturation and lack of variation in equivalent Spanish terms, some preferred English
words for certain terms, such as “snack.”

It was important to modify example foods to reflect those with which patients were familiar
and may have preferred, a need that Shilts and colleagues also identified in their adaptation
of MyPlate [26]. Both English- and Spanish-preferring patients were often unfamiliar with
buckwheat and suggested quinoa instead. This tailoring can help ensure that education
related to diet and nutrition is effectively adopted and can positively influence health
outcomes [39].
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Likewise, tailoring the layout of the English and Spanish slides to fit patient preferences
facilitated comprehension. Color coding makes text more prominent and certain colors are
associated with meaning and decision-making, with green having positive associations and
red having negative associations [40]. Therefore, tips were coalesced in their respective
color-coded categories. Furthermore, patient feedback led to a consistent slide layout, so that
patients could easily discern good from bad foods by their placement on the slide. These
features may have helped to relieve patients’ cognitive load, limiting the amount of working
memory needed to comprehend the slides by tying into existing schemas (color coding,
meaning of information placement), and freeing it up to process other aspects of the message
[40, 41].

Both sets of patients interpreted what was shown in the images as having to be exactly
followed. Also, patients looked to the images for instruction more commonly than the
text. Subsequently, the materials were adapted to closely match the text. It has been
recommended that graphics in nutrition education materials clarify and emphasize the
written text by being clear, relevant, and realistic [42]. Patient feedback during the
interviews supported this idea. The first slide deck included images that mainly served
to enhance the aesthetic of the materials, not to enhance the written text. Patients shared
that the images were not clear and did not help them understand the instruction, and they
requested clear pictures to act as examples of textual descriptions.

Additionally, pictures, when strongly connected to text, are associated with more attention
and recall of education information than text alone [43, 44]. Pictures that provide an
emotional response can also help increase target behaviors and learning, suggesting that
appealing pictures linked to simple text can be especially beneficial for patients [43, 44].Our
findings reflect those of previous studies as the most requested recommendation across our
English and Spanish speakers was the addition of labeled pictures (particularly for foods/
items relevant to each slide). Patients also cared for the quality and recognizability of visual
aids (e.g., common food pairings), and readily asked for more appealing, pertinent, or clear
pictures.

Furthermore, the Spanish and English nutrition materials have some differences in content
to reflect the communities’ feedback. To ensure fidelity when adapting nutrition education
for a Spanish-speaking population, Willie recommended adding and rearranging the order of
lessons and concepts [45]. Per patient request, our Spanish materials were adapted to contain
an English Nutrition Facts label guide (including translations) and to include nutrition labels
for each of the nutrients discussed (such as the “whole grain” label). It has been found that
Spanish speakers of all income levels have a similar likelihood of using nutrition labels,

and nutrition label use among English-speaking Latinos is significantly associated with
reduced risk of poor diet, indicating potential feasibility and effectiveness of nutrition label
education among Latinx people of all socioeconomic backgrounds [46]. The difference in
demand for nutrition label information between the Spanish and English speakers in our
study could have been due to the language barrier, as nutrition label usage among Latinx
Spanish speakers is not associated with comprehension [47].Given the potential benefits of
reading nutrition labels and the desire for nutrition literacy in our population, this could be a
salient component of nutrition education interventions among Latinx Spanish speakers.
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Notably, patients demonstrated an interest in nutrition information that went beyond the
scope of the original intervention content. We considered their numerous requests for further
information, which resulted in our inclusion of multiple additional topics, such as sugar, salt,
and nutrition labels. However, to minimize the risk of overwhelming patients, all topics of
interest could not be included in this one-time intervention.

Implications for Further Research

Limitations

One topic of interest that was not incorporated in the nutrition education materials due to
length and time limitations was recipes. Patients commented that they did not use certain
healthy items because they did not know how to cook them. They requested recipes as

a practical means of applying the tips and using the unfamiliar food items highlighted.
While US women of all backgrounds and income levels may prepare homecooked meals,
women with less education, like many of our patients, spend more time cooking [48,

49]. Increasing nutrition knowledge and cooking skills can influence food choice, increase
cooking confidence, and promote fruit and vegetable consumption [48, 50]. This further
demonstrates the demand for nutrition education among low-income immigrant cancer
patients [51], and suggests that comprehensive intervention programs to enhance their health
outcomes, education, and diet quality are needed.

Comprehensive and tailored nutrition education programs are important for diverse
communities globally, to address health outcome inequities [52]. Ensuring comprehensible
nutrition education materials for non-native speakers of the dominant language can be vital
to decrease outcome disparities for low-income and immigrant breast cancer patients in a
range of settings [53].

Further research should include the assessment of large-scale implementation of this study’s
findings in a range of settings, including by the participating cancer clinics in NYC and
other metropolitan areas whose clinics serve immigrant and minority populations, to further
evaluate the study’s impact.

These findings may not be representative of all breast cancer patients. Participants were
from 6 NYC hospitals that participate in ICCAN and a Latina cancer support organization,
potentially limiting generalizability. Nevertheless, participants recruited had all stages of
cancer and represented varied backgrounds. The cognitive interviews were not audio
recorded, and there is a risk that some of the responses were not recorded verbatim by

the interviewers.

4.2. Conclusion

Our research demonstrates how a nutrition education curriculum for low-literacy,
predominantly immigrant and minority, English- and Spanish-speaking breast cancer
patients can be developed by using cognitive interviewing, nutritionist guidance, and a
bilingual, culturally responsive study team. By working with patients in a structured process,
we developed materials that addressed their desire for nutrition knowledge in ways that were
tailored to their cultural and linguistic influences and were optimized to their learning needs.
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4.3. Practice Implications

Several steps are needed to ensure nutrition education materials are comprehensively and
clearly adapted for culturally and linguistically diverse audiences. Concepts that may not
hew directly to the cultures of the intended audience can still be incorporated to reflect

the patients’ expressed interest in learning new ideas. Instructions should be simple and
well-defined, accounting for regional linguistic variations and post-migration influences and
using examples, color cues, and images to clarify text. Patients value the use of textual and
pictorial examples to clarify instruction. Finally, images should enhance text, not distract
from it. This topic is of importance in many Western countries with large immigrant
populations, and our methodology could be used with similar populations with breast and
other cancer types.
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Highlights

. Many immigrant breast cancer patients seen at safety net facilities are
vulnerable to food insecurity

. An English/Spanish nutrition presentation was developed for breast cancer
patients.

. Iterative development involved 7 rounds of cognitive interviews per language.

. Changes included adapting to regional lexicons and tailoring layout and
visuals.

. Culturally/linguistically responsive food examples and labeled images were
needed.
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» Limit your intake of salt, coffee, and sodas

Eggs and kale Salmon and broccoli Tuna and low-fat cheese
Vitamin D Calcium: Vitamin D Calcium Vitamin D Calcium

" : . : "

1 % * Limit your intake of salt, coffee, and sodas
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Figure 1.

Original (A) versus modified (B) English calcium slides
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Version 1

Whole Grains

[Foods labeled with the words “multi-grain.” “stone-ground,” “100%
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Version 7
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Protein; Improves Blood Cholesterol Levels
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Version 7
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Figure 2.

English (A) and Spanish (B) whole grains slides, showing modifications from version 1 to

version 7
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Figure 3.
English (A) and Spanish (B) protein slide modifications
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A Version 1 Version 7
What food should be on my plate? What Should be on My Plate?
For your meals, most of your plate (see picture below) shauld be i g el mabibtnetal posplarn \‘a
Aned protecn should be a very small part of your plate
8(8) Sl
B
Version 1 Version 7
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plato? pubapmaipoe
Su plato debe incluir lo siguiente durante todas s comidas (fjese on
N fiotom a combinuacion )
1 proteisa animal debe ser lo que menos aparece en su plato

Figure 4.
What should be on my plate slide modifications, English (A) and Spanish (B) versions
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Figure 5.

Unsaturated/healthy fats slide modifications for English (A) and Spanish (B) versions
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Table 1.

Demographic characteristics for English and Spanish speakers

Characteristics

Categories

Spanish Speakers n=19, no. (%) English Speakers n=29, no. (%)

Food Insecurity

Food insecure 11 (58) 22 (76)
Food secure 5 (26) 6 (21)
Education Level
a
Some elementary school 1(5) 2(7)
Some middle school 2(11) 2(7)
Some high school 2(11) 3(10)
High school graduate or some college 7 (37) 14 (48)
College graduate or more Missing 4(21) 5(17)
3(16) 3(10)
Born in US
Yes 0 (0) 3(10) ad
No 19 (100) € 24 (83)°
- b
Time in US, y (mean, SD)
15 (11.5) 18 (16.6)
Age, y (mean, SD)
54 (8.3) 55 (9.0)

aMissing data for 3 English speakers (10%) and for 3 Spanish speakers (16%)

bMissing data for 5 English speakers (17%) and for 3 Spanish speakers (16%)

DBirthpIaces of Spanish speakers: Central America 6 (32%), Caribbean 9 (47%), South America 4 (21%)

dMissing data for 2 English speakers (7%)

eBirthpIaces of foreign-born English speakers: Caribbean 12 (50%), South America 8 (33%), West Africa 2 (8%), Asia 1 (4%), Central America 1

(4%)
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