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Abstract

For those diagnosed with cancer, lifestyle factors including diet can be more important than ever. However, lack of nutrition-
related knowledge can pose a significant barrier to healthy eating. Food labels guide consumers in selecting appropriate portion
sizes—that is, caloric content—and ensuring adequate intake of nutrients. Data from the 2013-2014 HINTS were used to
examine (a) differences in food label use and food label literacy between respondents ever had a cancer diagnosis and those
never had a diagnosis; (b) sociodemographic correlates and health-related correlates of food label use and literacy, in a context of
cancer diagnosis; and (c) potential association between food label use/literacy and each of two dietary choices, eating vegetables
and fruits and limiting intake of sugary drinks, again, in a context of cancer diagnosis. Data was analyzed via SPSS version 24.0,
and cross tabulations using Pearson's Chi-square test and logistic regressions. Income, gender and non-participation in support
groups were associated with food label literacy (p<.05). Confidence to take care of self was associated with food label use
(p<.05). Relationships were observed between using food labels and curtailing soda intake (b = -.368, p<.05), eating relatively
more fruits (b =.558, p<.05), and eating relatively more vegetables (b =.558, p<.05). The overall models predicting consumption
of'soda [x2 (2) = 13.70, p = .001, Nagelkerke R-square = .059], of fruits [x2 (2) = 33.87, p <.001, Nagelkerke R-square = .136],
and of vegetables [x2 (2) = 36.08, p < .001, Nagelkerke R-square = .144] was statistically significant. Implications for research
and practice can be found in results linking food label use to better quality diets. They include the usefulness of nutrition
education interventions targeting lower-income men with cancer diagnoses; one lesson should be the use of food labels.
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treatment averages 2.5-6.2 kg [42]. For those diagnosed with
cancer, lifestyle factors including diet can be more important
than ever. Diagnosis often motivates healthier lifestyle choices
that can improve health outcomes and even reduce the likeli-
hood of cancer recurrence [39, 42]. A study of postmenopaus-
al women diagnosed with cancer found that food choices fol-
lowing diagnosis impacted patients’ mental and physical well-
being and were linked to likelihood of relapse [25]. Despite
potential benefits of a good diet after cancer, research has not
always found prior diagnosis to be associated with healthy
eating [31]. For some cancer survivors, according to a group
of surveyed healthcare providers, lack of nutrition-related
knowledge can pose a significant barrier to healthy eating
[12].

The American Cancer Society (ACS) publishes a booklet,
Nutrition and Physical Activity Guidelines, intended to famil-
iarize cancer patients with the use of mandated food labels.
Labels guide consumers in selecting appropriate portion
sizes—that is, caloric content—and ensuring adequate intake
of nutrients [27]. The booklet states that ACS recommends a
plant-based diet, prescribing daily consumption of at least 2.5
cups of vegetables and fruits, along with whole grains, and
advising limited consumption of processed foods and red meat
[3, 27, 45].

Since passage of the National Labeling and Education Act
in 1990, all marketers of packaged food products have had to
disclose products’ calorie and nutrient content and other in-
formation, using a prescribed easy-to-read format known as
“Standardized Nutrition Facts” [44]. The act requires each
food label to list nutrients present in the product and indicate
the proportion of daily nutritional requirements each serving
of the product represents. Each label informs consumers
about, especially, the fats and cholesterol present in the prod-
uct, along with the sodium, sugar, protein, and certain vita-
mins, so that healthy foods are distinguished from less healthy
ones. Using food labels to ensure a nutritious, healthy diet is
considered a preventive measure against cancer [37].

But a particular literacy is required to use food labels well.
Reading labels without genuinely comprehending the infor-
mation they present may lead to disappointing results. Food
label literacy, a subset of health literacy, means the ability to
obtain, process, and understand nutrition information from
food labels leading to healthful food-related decisions such
as those on calorie intake [50]. Food label literacy would seem
imperative in the wake of a cancer diagnosis. However, little
research to date has explored nutritional knowledge and food
label use and literacy among chronically ill individuals, spe-
cifically those having cancer [19].

The present study used the 2013-2014 Health Information
National Trends Survey (HINTS) to examine (@) differences
in food label use and food label literacy between respondents
who have had a cancer diagnosis and those who have never
had a diagnosis; (b) sociodemographic correlates and health-

related correlates of food label use and literacy, in a context of
cancer diagnosis; and (c¢) potential association between food
label use/literacy and each of two dietary choices, eating veg-
etables and fruits and limiting intake of sugary drinks, again,
in a context of cancer diagnosis. The study offers three con-
tributions to the literature. First, to our knowledge, it is the first
research to focus on the food label use and literacy of, specif-
ically, Americans diagnosed with cancer. Second, it features
relatively vigorous response rates, due to the use of
a nationally representative dataset HINTS obtained by
employing multiple sampling methods. Third, and important-
ly, it promotes oncological health. Most cancer survivors are
advised to make certain lifestyle changes to ward off cancer
recurrence and other chronic disorders to which cancer makes
them susceptible; lifestyle changes can also boost physical and
mental health. Perhaps paramount is changing one’s diet (fre-
quently accompanied by increasing one’s physical activity).
Excess body weight is a cancer risk factor. Moreover, cancer
treatment often alters the individual’s capacity for food diges-
tion and nutrient absorption, and dietary assessment is a key
component of rehabilitation [5]. Appropriate use of food la-
bels helpfully informs such individuals as to the amount of
needed nutrients a food product provides, and at what caloric
cost.

Methods
Data and Sample

We used the 2013-2014 HINTS to generate our study data
[34]. A biennial national survey monitoring change in the
public’s medical environment over time, HINTS is a mail
survey targeting non-institutionalized individuals 18 years or
older and providing new data both for the National Cancer
Institute’s outreach effort and its cancer research effort [36].
For the HINTS dataset we accessed, the research strategy had
involved oversampling Hispanic/Latino and Black/African
Americans during data collection September—December
2013. HINTS researchers claimed an overall response rate of
35.2% for this survey; a total of 3185 mailed-in questionnaires
deemed to meet study criteria were included in the research.
The present data analysis employed appropriate sampling
weights obtained from HINTS [1, 2]. Further information
about HINTS is available elsewhere [18, 36]. The institutional
review board of the university with which the authors are
affiliated exempted the present secondary investigation from
review.

Measures

We posed three research questions, employing as outcome
variables food label use, food label literacy, and dietary
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behaviors. In HINTS, participant label use was assessed by
asking, “When available, how often do you use menu infor-
mation on calories in deciding what to order”? Offered re-
sponses were “Never” (coded as 0), “Rarely” [1]
“Sometimes” [3] “Often” [4] and “Always” [7]. To measure
food label literacy, the questionnaire first presented respon-
dents with a sample label (see Fig. 1) from an ice cream prod-
uct [1, 2]. A prompt below this product’s label read, “The food
label above can be found on the back of a container of a pint of
ice cream. We would like to know how easy it is to use this
information. Use the food label above to answer questions.”
There were four questions, as follows: “If you eat the entire
container, how many calories will you eat?”; “If you are
allowed to eat 60g of carbohydrates as a snack, how much
ice cream could you have?”; “Your doctor advises you to
reduce the amount of saturated fat each day, which includes
1 serving of ice cream. If you stop eating ice cream, how many
grams of saturated fat would you be consuming each day?”;
and “If you usually eat 2,500 calories in a day, what percent-
age of your daily value of calories will you be eating if you eat
one serving?” Correct answers for these questions were, re-
spectively, 1000 cal, 1 cup, 33 g, and 10%. Respondents

Nutrition Facts
Serving Size 112 cup
Servings Per Container 4

Amount Per Serving

Calories 250

Fat Cal 120
% DV*

20%

40%

Total Fat 13g
Sat Fat 9g
Cholesterol 28mg 12%
Sodium 55mg 2%
Total Carbohydrate 30g 12%

Dietary Fiber 2g
Sugars 23g
Proteln 4g 8%

* Percent Daily Values (DV) are based on a 2,000 calorie
diet, Your daily values may be higher or lower depending
on your calorie needs.

Ingredients: Cream, Skim Milk, Liquid Sugar, Water,
Egg Yolks, Brown Sugar, Milkfat, Peanut Oil, Sugar, Butter,
Salt, Carrageenan, Vanllla Extract,

Fig. 1 Showing sample food label shown to participants. Answers that
measured food label literacy were based on the questions answered from
this example
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answering each question correctly were assigned a / for that
question. We used measures of the dichotomous variables
(derived from the survey item about label literacy) to create
one composite variable measuring food label literacy on a
scale of 0 to 4; higher values indicated greater literacy.

Consumption of soda, of fruits, and of vegetables were self-
reported and allowed to indicate dietary behaviors. To mea-
sure consumption of soda, participants were asked to indicate
this behavior’s frequency on a 1-6 Likert scale, with 6 indi-
cating daily consumption and 1 indicating occasional con-
sumption. To measure consumption of fruits, participants
were asked how many cups of fruits they consumed, on aver-
age, each day, with offered responses ranging from 0 (none) to
6 (4 cups or more). To measure consumption of vegetables,
they were asked how many cups of vegetables they consumed
each day, with offered responses again ranging from 0 (none)
to 6 (4 cups or more).

Study data also included several indicators of general
health: body mass index (BMI), confidence in ability to take
care of self, health information—seeking behavior, and partic-
ipation in cancer support group. The variables were pertinent,
having been found to influence health-related behavior (not
specifically among Americans diagnosed with cancer, howev-
er, but among a general population. Confidence in ability to
take care of self was measured via a Likert scale ranging from
1 (not confident at all) to 5 (completely confident) [6, 7T, 24,
26, 47]. BMI was a continuous measure derived by comparing
weight to height in inches. Health information—seeking
behavior was measured dichotomously based on whether re-
spondent had ever sought information on cancer from any
source [1] or never sought it (0). Finally, participation in can-
cer support group was measured dichotomously (1 =yes, 0=
no) based on whether, in the year preceding survey, respon-
dent had participated in an online forum or other group for
people similarly diagnosed.

Personal history of cancer was assessed dichotomously
(1 =yes, 0 =no0) by asking respondents, “Have you ever been
diagnosed as having cancer”? In addition, since in the general
population, food label use and literacy appear to be explained
to some degree by demographic and social status variables
(e.g., gender, race/ethnicity, age, income, marital status, edu-
cation, English literacy), we included such variables in our
models [29, 32, 38, 41].

Statistical Procedures

To compare cancer patients’ food label use and food label
literacy to other people’s, we used SPSS (version 24) to con-
duct, respectively, Chi-square testing and #-testing. A total of
3135 respondents were included in these bivariate analyses.
Next, we used ordinal logistic regression—and a sample (n =
459) limited to cancer-diagnosed respondents—to evaluate
(a) whether and how health-related variables explain food
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label use and food label literacy, controlling for
sociodemographic variables and (b) whether and how food
label use and food label literacy explain dietary behaviors.
Each health factor variable was added blockwise, producing
five different blocks. By including the health factor variables
blockwise in our model, it becomes apparent what the indi-
vidual, distinct contribution of each health factor variable is in
further understanding food label use and literacy.

Results

Table 1 shows descriptive statistics for all included variables.
The sample of cancer-diagnosed respondents was primarily
female (n = 280; 61% women) and the majority had at least
some college education (n= 252; 54.6%), were married
(n=225;50.4%), were White (n= 285; 76.2%), and reported
annual income under USD 50,000 (n= 229; 52.1%).
Respondents’ average age was 66.1 years (SD=13.7) and
average BMI was 28.02 (SD =6.18). An average of 28% re-
spondents consumed 1-2 cups of vegetables and 1-2 cups of
fruits per day. Most respondents (49.5%) did not drink any
soda or pop, majority (93%) did not participate in a cancer
support group, majority (49%) felt confident that they could
care for themselves, and most (81%) search for health infor-
mation. Several respondents (38.3%) had four correct answers
to the food literacy questions. Several respondents (29.5%)
used food labels “sometimes.” Our evaluation of potential
relationship between cancer diagnosis and food label use,
and between diagnosis and food label literacy, yielded no sta-
tistically significant differences distinguishing cancer-
diagnosed respondents from other respondents in terms of
their use of [x* [7]=5.45, p = 244, Cramer’s V=.042] and
fluency with 7 (1,731) =.13, p =.899] food label information.

Table 2 shows ordinal logistic regression results for food
label use predicted by our sociodemographic variables and by
our general-health indicators, BMI, confidence in ability to
take care of self, health information—seeking behavior, and
participation in cancer support group. No general-health in-
dicator proved statistically significant in this model. Analysis
did link use of food labels to higher income (b =.166, p <.05)
and female gender (b =—.682, p <.05). The overall model was
found to improve explanation of food label use [p <.05;
Nagelkerke R-square =.103].

Table 3 presents observed associations between food label
literacy and our sociodemographic variables and general-
health indicators. Analyses with the ordinal logistic regression
technique suggested that, among cancer-diagnosed respon-
dents, greater food label literacy was linked to high income
(b=.267, p<.05), low BMI (b =-.65, p <.05), and nonpar-
ticipation in support group (b=-.591, p <.05). The overall
model proved to be statistically significant: x* [26]=46.21,
p <.001, and Nagelkerke R-square = .156.

Table 1 Descriptive statistics for demographics, health status, and
dietary variables

Variables Number Percentage
Gender
Male 168 37.5
Female 280 62.5
Race/Ethnicity
Hispanic 37 9.9
Caucasian 285 76.2
African American 36 9.6
Asian 7 1.9
Other 9 24
Marital status
Married 225 50.4
Single 39 8.7
Divorced 81 18.2
Other 101 22.6
Income
$0 to $9999 33 7.5
$10,000 to $14,999 40 9.1
$15,000 to $19,999 36 8.2
$20,000 to $34,999 51 11.6
$35,000 to $49,999 69 15.7
$50,000 to $74,999 86 19.5
$75,000 to $99,999 54 12.3
$100,000 to $199,999 47 10.7
$200,000 or more 24 5.5
Level of education
Less than high school degree 46 10.3
High school degree 106 23.8
Some college 132 29.6
College graduate 95 21.3
Postgraduate 67 15.0
Seeks health information
No 87 19
Yes 372 81
Perceived ability to taking care of self
Not confident at all 11 2.5
A little confident 12 2.7
Somewhat confident 119 27
Very confident 217 49.2
Completely confident 82 18.6
Participates in a support group
No 279 93.3
Yes 20 6.7
Soda consumption
I don’t drink any regular soda or pop 225 49.5
Less often than 1 day a week 103 22.6
1 to 2 days a week 58 12.7
3 to 4 days a week 29 6.4
5 to 6 days a week 10 22
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Table 1 (continued)

Variables Number Percentage
Every day 30 6.6
Fruit consumption
None 41 9.2
1/2 cup or less 74 16.6
1/2 cup to 1 cup 125 28.1
1 to 2 cups 125 28.1
2 to 3 cups 44 9.9
3 to 4 cups 29 6.5
4 or more cups 7 1.6
Vegetable consumption
None 23 5.1
1/2 cup or less 53 11.9
1/2 cup to 1 cup 116 26
1 to 2 cups 126 28.2
2 to 3 cups 78 17.4
3 to 4 cups 35 7.8
4 or more cups 16 3.6
Age
Min 24
Max 96
M 66.12
SD 13.73
BMI
Min 10.6
Max 55.7
M 28.02
SD 6.18
Food label use
Never 102 222
Rarely 104 229
Sometimes 134 29.5
Often 76 16.7
Always 39 8.6
Food label literacy
0 correct answers 13 53
1 correct answer 17 7.0
2 correct answers 56 23.0
3 correct answers 64 26.3
4 correct answers 93 383

Dietary Behaviors and Food Label Literacy and Use

Table 4 presents ordinal regression results predicting the three
outcome dietary behaviors, consumption of soda, of fruits, and
of vegetables. Across all models, food label use was the sole
factor observed to be linked to healthy dietary behaviors.
Relationships were observed between using food labels and
curtailing soda intake (b =-.368, p <.05), eating relatively
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more fruits (b =.558, p <.05), and eating relatively more veg-
etables (b =.558, p <.05). The overall models predicting con-
sumption of soda [x* (2) = 13.70, p=.001, Nagelkerke R-
square = .059], of fruits [x* (2) = 33.87, p <.001, Nagelkerke
R-square =.136], and of vegetables [x2 (2) =36.08, p<.001,
Nagelkerke R-square =.144] was statistically significant.

Discussion

This study was prompted by the numerous negative conse-
quences reported to accompany weight gain, obesity, and as-
sociated chronic illness in people diagnosed at some point
with cancer [17, 25, 39]. Cancer patients’ and survivors’ en-
hanced susceptibility to the three prompted the American
Cancer Society to publish Nutrition and Physical Activity
Guidelines, which encourages this group’s food label literacy
and use of food labels [27]. We sought evidence on how can-
cer diagnosis might be related to use of food labels and food
label literacy; evidence on how patients’ / survivors’
sociodemographic variables and general-health indicators
might be linked to their food label use and literacy; and evi-
dence on how food label use and literacy might in turn help
explain dietary behaviors of cancer-diagnosed respondents.

Central to our inquiry, we observed no differences between
the food label use or food label literacy of respondents diag-
nosed with cancer and respondents not diagnosed with cancer.
Ordinal logistic regression showed few of the selected
sociodemographic variables and general-health indicators we
tested to exhibit association with food label use or food label
literacy. Moreover, while we found a link between food label
use and dietary behaviors, we did not find one between food
label literacy and dietary behaviors. These results foster four
interpretations yielding reasonable implications.

First, per the results, higher-income females are more likely
to use food labels, and food label literacy is most likely among
higher-income people, those with relatively low BMI, and
those participating in a support group. Earlier research simi-
larly showed females generally to be more likely than males to
use food labels (but it also suggested—as our findings do
not—a role for gender in food label literacy) [11, 13, 35,
48]. Such results are unsurprising, since in so many house-
holds it is women, not men, who plan meals and shop for food.
Women’s more extensive use of food labels is certainly under-
standable given this reality.

The significant positive relationships we found between
income and food label use/literacy may be inconsistent with
many previous research findings. For example, Pérez-
Escamilla & Haldeman [40] worked with a national represen-
tative sample and reported no significant difference in food
label use by people of relatively high socioeconomic status
compared to those of low socioeconomic status.
Additionally, prior studies have documented a link between
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Table 2 Ordinal logistic

regression predicting food label Model 1 Model 2 Model 3 Model 4 Model 5 **

use sksksk skesk ko skkesk
Age —0.021 * —0.021 * —0.021 * —0.021 * —0.006
Education 0.205 0.193 * 00.2 * 0.168 0.175
Income 0.054 0.055 0.062 0.045 0.166 *
Speak English —0.087 —0.134 —0.16 —0.162 —0.628
Occupation status 0.018 0.04 0.027 0.014 —-0.033
Married 1.061 0.923 0.996 0.922 1.049
Single 0.651 0.458 0.463 0.381 0.718
Divorced 1.341 1.146 1.211 1.068 1.516
Other marital status 0.882 0.673 0.655 0.521 0.761
Gender —0.613 * —0.631 * —0.611 * —0.537 * —0.682 *
White —-0.191 -0.121 —0.175 —0.168 0.305
Black -0.471 —0.368 —0.394 -0.474 —0.058
Asian —0.154 —-0.015 —0.123 —0.282 0.305
Hispanic -0.316 —-.166 —-.150 —0.208 —0.680
Other race 0.476 0.448 0.419 0.514 1.255
Ability to take care of self - 0.259 * 0.263 * 0.258 * 0.185
Body mass index - - 0.013 0.012 0.002
Seeks health information - - - —0.759 * —0.549
Participates in a support group - - - - —0.786 *
Nagelkerke R-square 0.103 0.115 0.124 0.145 0.163
Change in Nagelkerke - 0.012 0.009 0.021 0.018

R-Square

*Significant at .05 level, **significant at .01 level, ***significant at .001 level

education (a socioeconomic factor) and the accurate use of
food labels [19, 37, 43, 44], but our results identified income
alone as a socioeconomic factor associated with label use/lit-
eracy. In any case, because income dictates the amount and
quality of foods that can be purchased, it is reasonable that our
study observed income to be relevant in food label use/litera-
cy. Still, using food labels does indeed imply cancer survivors’
behavioral change.

In our study, BMI and support group participation were
significantly associated with food label literacy. Benefits of
support groups include understanding, physical and emotional
comfort, exchange with others experiencing one’s own illness,
and encouragement. But our study found participation to less-
en likelihood of food label literacy. The implication is that
support groups may expose participants to incorrect or mis-
leading information, along with the beneficial experiences.
Rarely are support groups facilitated by health professionals,
although that might discourage misinformation. Concerning
BMI, which we found here to be associated with food label
literacy in a negative direction, it may be that among cancer
survivors, lower BMI and enhanced food label literacy coex-
ist. With our merely cross-sectional dataset, we could not ad-
dress causal relationship.

Second, and consistent with previous research [12, 20, 33,
43], we observed healthy dietary behaviors to increase

significantly in the presence of food label use. (Not-significant
results were found for food label literacy and may imply that
using labels in and of itself demonstrates a sufficient level of
food label literacy to prompt healthy dietary behaviors.) Those
who used labels were likely to consume fewer sodas and more
fruits and vegetables. Such results confirm older research in-
dicating that when people used food labels, the diet they ate
was relatively likely to include many fruits and vegetables and
relatively few less-healthy foods.

Third, our finding of no significant difference between the
food label use/literacy of cancer-diagnosed respondents and
that of other respondents contrasts with previous findings. An
example is the reportedly stronger nutritional knowledge and
more-frequent use of food labels by those having chronic ill-
ness like cardiovascular disease or type 2 diabetes [11, 22, 29].
‘What we observed, however, would indeed be consistent with
a recent report that 50-70% of cancer survivors do not adhere
to dietary recommendations [49]. Our findings’ discrepancy
with findings from investigations of chronic conditions be-
sides cancer perhaps reflect the lack of consensus on nutri-
tion’s role in cancer prevention, as opposed to the firm con-
sensus on its very clear role in type 2 diabetes and cardiovas-
cular disease [9, 30]. To benefit cancer patients and survivors,
researchers need to explore and understand inconsistent im-
plementation of survivorship care plans, focusing on
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Table 3 Ordinal logistic
regression predicting food label
literacy

Predictor variables Block 1 ***  Block 2 ***  Block 3 ***  Block 4 ***  Block 5
Age —0.018 —0.018 -0.019 —0.019 —0.005
Education 0.05 0.015 0.015 —0.006 —-0.059
Income 0.317 #%* 0.329 * 0.336 *** 0.324 3 0.267 **
Speak English —0.042 —0.142 —0.092 —0.041 0.258
Occupation status 0.007 0.026 0.034 0.023 0.005
Married —0.765 —0.936 —1.048 -1.089 —1.161
Single —-1.128 -1.162 -1.155 —-1.235 —1.538
Divorced —1.287 -1.503 -1.608 -1.699 —1.281
Other marital status —0.889 —0.994 —1.169 -1.232 -1.113
Gender —0.071 —0.103 -0.077 —0.04 0.084
White —0.751 —0.897 * —0.889 * —0.858 0.141
Black 0.948 0.829 0.607 0.563 1.17
Asian -0.273 -0.297 —-0.161 -0.212 —0.642
Hispanic —0.508 —0.800 —-0.720 —0.859 —0.751
Other race —0.941 —-1.026 -1.279 -1.221 0.246
Confidence to take care of self - 0.216 0.192 0.177 —0.047
Body mass index - - —0.50 * —0.51 * —0.65 *
Seek health information - - - —0.401 —0.284
Participates in a support group - - - - —0.591*
Nagelkerke R-square 0.208 0.221 0.239 0.244 0.156
Change in Nagelkerke R-Square - 0.013 0.018 0.005 —0.088

*Significant at .05 level, **significant at .01 level, ***significant at .001 level

healthcare providers’ role. Studies show the chronically ill are
more likely to use food labels when instructed in basic nutri-
tion science by healthcare providers (versus the chronically ill
never consulting a provider about nutrition) [29, 41]. One
study links physician recommendation to increased use of
food labels [41]. Healthcare providers may prove to be effec-
tive agents fostering use of food labels by patients.

The transtheoretical model of behavior change, for which
previous studies have obtained evidence, offers to explain
breast and prostate cancer patients’ postdiagnosis healthy food
choices [14, 15, 21, 45]. However, we should doubtless expect
differences in preventive steps taken by cancer patients in an
“action phase” versus cancer survivors in a “maintenance
phase.” Moreover, the two groups may tend to perceive dis-
tinctly their relative susceptibility to cancer. That is, those com-
ing to terms with diagnosis and treatment could feel defeated,
asking what would be the point of reading food labels when
they have this diagnosis; those who have completed treatment

and heard they are cancer-free may feel motivated to practice
healthier eating to prevent a recurrence of cancer.

Fourth, implications for research and practice can be
found in our results linking food label use to better qual-
ity diets. They include the usefulness of nutrition educa-
tion interventions targeting lower-income men with can-
cer diagnoses; one lesson should be the use of food la-
bels. The best strategies for delivering nutrition educa-
tion interventions for all demographics need to be iden-
tified by researchers. The literature does show that phy-
sicians’ and other healthcare providers’ involvement
could be key in food label use by primary care and
specialty care patients [29, 41]; these professionals
should make much of the fact that preventing cancer
relapse is possible through lifestyle change [8, 28].
Augmenting such interpersonal healthful nutrition advo-
cacy among cancer patients and survivors should be
well-designed national campaigns.

Table 4 Ordinal regressions

predicting soda, fruit, and Predictor variables

Soda consumption

Fruit consumption Vegetable consumption

vegetable consumption

Food label literacy —0.068 0.135 0.189
Food label use —0.368 * 0.558 ** 0.558
Model p-value 0.001 <.001 <.001
Nagelkerke R-square 0.059 0.136 0.144

*Significant at .05 level, **significant at .01 level, ***significant at .001 level
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Future studies on our topic are warranted. There is a need to
explore factors beyond demographic variables and general-
health indicators that, too, might shape cancer patients’ and
survivors’ use of food labels. Furthermore, research is needed
on how healthcare providers currently discuss food choices
with cancer patients and on the best strategies for ensuring
use of food labels. We remain unaware of something as basic
as timing: When exactly during the diagnosis—treatment
course are patients most likely to begin using food labels? It
would be useful to know. Lastly, it is worthy to note that food
labels have been in constant change over the past few years
and will continue to be as the FDA continues to explore ways
to make understanding food labels and vitamin names easier,
thus, continuous research is warranted.

Two limitations characterize our study and thus its results.
First, our analyses were cross-sectional, precluding assertion of
causal relationships, notably any between food label use and
dietary behaviors. Second, we were constrained by the ques-
tions specific to the HINTS survey instrument. We measured
food label literacy use and literacy using what was available in
the HINTS dataset, despite its several discrepancies with prior
food label use/literacy studies [23]. Our data’s secondary na-
ture also meant we could not consider in our analyses any of
the important barriers to healthy food choices, for instance
proximity of full-service grocers. While we do not consider it
a study limitation, it should also be noted that we looked on
receipt of cancer diagnosis as a proxy for cancer survivor sta-
tus. Survivor status should properly designate only individuals
who were diagnosed with cancer but at the conclusion of treat-
ment were deemed free of the disease [10]. Some in our sample
might have been classified as cancer survivors while in fact
they continued to fight the disease. In future research, it would
be useful to specifically and correctly observe whether each
respondent’s cancer was actually in remission.

Funding This article was published with support from Texas Woman’s
University Libraries’ Open Access Fund.

Open Access This article is distributed under the terms of the Creative
Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References

1. 4 HINTS (2015a) Cycle 3 methodology report. Retrieved from
http://hints.cancer.gov/docs/HINTS 4 Cycle 3 Methods
Report FINAL 508c_03_21 2014.pdf

2. 4 HINTS (2015b) Cycle 3 questionnaire. Retrieved from http://
hints.cancer.gov/docs/Instruments/HINTS 4 Cycle 3 English
Annotated 508c 3 21 2014.pdf

3.  American Institute of Cancer for Cancer Research (2008) World
Cancer Research Fund/American Institute for Cancer Research.

10.

12.

13.

14.

15.

16.

17.

Food, nutrition physical acvtitigy, and the prevention of cancer: A
global prespective. American Institute for Cancer Research.
Retrieved from http://www.aicr.org/assets/docs/pdf/reports/
Second_Expert_Report.pdf

American Cancer Society (2015) Cancer facts & figures 2015.
Retrieved from http://www.cancer.org/acs/groups/content/ @
editorial/documents/document/acspc-044552.pdf

American Cancer Society (2018) Cancer facts & figures 2018.
Retrieved from https://www.cancer.org/content/dam/cancer-org/
research/cancer-facts-and-statistics/annual-cancer-facts-and-
figures/2018/cancer-facts-and-figures-2018.pdf

Amuta AO, Chen X, Mkuu R (2017a) The effect of cancer infor-
mation seeking on perceptions of cancer risks, fatalism, and worry
among a US national sample. Am J Health Educ 48(6):366-373.
https://doi.org/10.1080/19325037.2017.1358119

Amuta AO, Mkuu RS, Jacobs W, Ejembi AZ (2017b) Influence of
cancner worry on four cancer related health protective behaviors
among a nationally representitive sample: Implications for health
promotion efforts. J Cancer Educ 1-9. https://doi.org/10.1007/
s13187-017-1195-6

Barnard RJ, Ngo TH, Leung PS, Aronson WJ, Golding LA (2003)
A low-fat diet and/or strenuous exercise alter the IGF axis in vivo
and reduces prostate tumor cell growth in vitro. Prostate 56(3):201—
206

Basu S, Yoffe P, Hills N, Lustig RH (2013) The relationship of
sugar to population-level diabetes prevalence: an econometric anal-
ysis of repeated cross-sectional data. PloS One 8(2). https://doi.org/
10.1371/journal.pone.0057873

Cancer.net (2013) About cancer survivorship. Retrieved from
http://www.cancer.net/survivorship/about-cancer-survivorship
Chen X, Cheskin LJ, Shi L, Wang Y (2011) Americans with diet-
related chronic diseases report higher diet quality than those without
these diseases. J Nutr 141(8):1543—1551. https://doi.org/10.3945/
jn.111.140038

Coa KI, Smith KC, Klassen AC, Caulfield LE, Helzlsourser K,
Peairs K, Shockney L (2014) Capitalizing on the “teachable
moment” to promote healthy dietary changes among cancer survi-
vors: the perspectives of health care providers. Support Care Cancer
1(8). https://doi.org/10.1007/s00520-01402412-z

Conklin MT, Cranage DA, Lambert CU (2005) College stu-
dents’ use of point of selection nutrition information. Top Clin
Nutr 20(2):97-108. https://doi.org/10.1097/00008486-
200504000-00003

Demark-Wahnefried W, Peterson B, McBride C, Lipkus I, Clipp
E (2000) Current health behaviors and readiness to pursue life-
style changes among men and women diagnosed with early
stage prostate and breast carcinomas. Cancer 88(3):674—684
Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/
10649263

Demark-Wahnefried W, Clipp EC, Lipkus IM, Lobach D,
Snyder DC, Sloane R, Peterson B, Macri JM, Rock CL,
McBride CM, Kraus WE (2007) Main outcomes of the
FRESH START trial: a sequentially tailored, diet and exercise
mailed print intervention among breast and prostate cancer sur-
vivors. J Clin Oncol 25(19):2709-2718. https://doi.org/10.
1200/JC0O.2007.10.7094

De Moor JS, Mariotto AB, Parry C, Alfano CM, Padgett L,
Kent EE, Forsythe L, Scoppa S, Hacey M, Rowland JH
(2013) Cancer survivors in the United States: prevalence across
the survivorship trajectory and implications for care. Cancer
Epidemiol Biomark Prev 22(4):561-570. https://doi.org/10.
1158/1055-9965

Edgington A, Morgan MA (2011) Looking beyond recurrence: co-
morbidities in cancer survivors. Clin J Oncol Nurs 15(1):E3-E12.
https://doi.org/10.1188/11.CJON.E3-E12

@ Springer


http://hints.cancer.gov/docs/HINTS_4_Cycle_3_Methods_Report_FINAL_508c_03_21_2014.pdf
http://hints.cancer.gov/docs/HINTS_4_Cycle_3_Methods_Report_FINAL_508c_03_21_2014.pdf
http://hints.cancer.gov/docs/Instruments/HINTS_4_Cycle_3_English_Annotated_508c_3_21_2014.pdf
http://hints.cancer.gov/docs/Instruments/HINTS_4_Cycle_3_English_Annotated_508c_3_21_2014.pdf
http://hints.cancer.gov/docs/Instruments/HINTS_4_Cycle_3_English_Annotated_508c_3_21_2014.pdf
http://www.aicr.org/assets/docs/pdf/reports/Second_Expert_Report.pdf
http://www.aicr.org/assets/docs/pdf/reports/Second_Expert_Report.pdf
http://www.cancer.org/acs/groups/content/@editorial/documents/document/acspc-044552.pdf
http://www.cancer.org/acs/groups/content/@editorial/documents/document/acspc-044552.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2018/cancer-facts-and-figures-2018.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2018/cancer-facts-and-figures-2018.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2018/cancer-facts-and-figures-2018.pdf
https://doi.org/10.1080/19325037.2017.1358119
https://doi.org/10.1007/s13187-017-1195-6
https://doi.org/10.1007/s13187-017-1195-6
https://doi.org/10.1371/journal.pone.0057873
https://doi.org/10.1371/journal.pone.0057873
http://www.cancer.net/survivorship/about-cancer-survivorship
https://doi.org/10.3945/jn.111.140038
https://doi.org/10.3945/jn.111.140038
https://doi.org/10.1007/s00520-01402412-z
https://doi.org/10.1097/00008486-200504000-00003
https://doi.org/10.1097/00008486-200504000-00003
https://www.ncbi.nlm.nih.gov/pubmed/10649263
https://www.ncbi.nlm.nih.gov/pubmed/10649263
https://doi.org/10.1200/JCO.2007.10.7094
https://doi.org/10.1200/JCO.2007.10.7094
https://doi.org/10.1158/1055-9965
https://doi.org/10.1158/1055-9965
https://doi.org/10.1188/11.CJON.E3-E12

1008 J Canc Educ (2019) 34:1000-1009
18. Finney Rutten LJ, Davis T, Beckjord EB, Blake K, Moser RP, 31. LiuS, Must A, Folta S, Nelson M, Roberts S, Parsons S, Saltzman
Hesse BW (2012) Picking up the pace: changes in method and E, Zhang FF (2015) Diet quality of adult cancer survivors in
frame for the health information national trends survey (2011— NHANES 1999-2010 (267.8). FASEB J 28(1):267-268. https://
2014). J Health Commun 17(8):979-989. https://doi.org/10.1080/ doi.org/10.1002/cner.29488
10810730.2012.700998 32. McArthur L, Chamberlain V, Howard A (2001) Behaviors, atti-
19. Fitzgerald N, Damio G, Segura-Pérez S, Pérez-Escamilla R tudes, and knowledge of low-income consumers regarding nutrition
(2008) Nutrition knowledge, food label use, and food intake labels. J Health Care Poor Undeserved 12(4):415-428 Retrieved
patterns among Latinas with and without type 2 diabetes. J from https://search-proquest-com.ezp.twu.edu/scitechpremium/
Am Diet Assoc 108(6):960-967. https://doi.org/10.1016/j. docview/220584342/2FCSFFE069DC4329P(Q/11?accountid=
jada.2008.03.016 7102
20. Graham DJ, Laska MN (2012) Nutrition label use partially medi- ~ 33. Misra R (2007) Knowledge, attitudes, and label use among college
ates the relationship between attitude toward healthy eating and students. J Acad Nutr Diet 107(12):2130-2134
overall dietary quality among college students. J Acad Nutr Diet 34. National Cancer Institute (2012) Heath information national trends
112(3):414-418 Retrieved from https://www.ncbi.nlm.nih.gov/ survey. Retrieved from http:/hints.cancer.gov/
pmc/articles/PMC3561724/ 35. Nayga RM (2005) Nutrition knowledge, gender, and food label use.
21. Green HJ, Steinnagel G, Morris C, Laakso EL (2014) Health be- J Consum Aff 34(1):97-112. https://doi.org/10.1111/.1745-6606.
haviour models and patient preferences regarding nutrition and 2000.tb00086.x
physical activity after breast or prostate cancer diagnosis. Eur J 36.  Nelson DE, Kreps GL, Hesse BW, Croyle RT, Willis G, Arora NK,
Cancer Care 23(5):640-652. 10.1111.ecc.12190 Rimer BK, Viswanath KV, WWeinstein N, Alden S (2004) The
22. Hong SW, Oh SW, Lee C, Kwon H, Hyeon JH, Gwak J, S. (2014) hea411h 1nf0nn.at10n.nat.10nal trends survey (HINTS): development,
Association between nutrition label use and chronic disease in de§1gn, and dissemination. J Health Commun 9(5):443-460. https://
Korean adults: the fourth Korea national health and nutrition exam- doi.org/10.1080/1081 973 0490504233
ination survey 2008-2009. J Korean Med Sci 29(11):1457-1463, ~ 37- Neuhouser ML, Kristal AR, Patterson RE (1999) Use of
https://doi.org/10.3346/jkms.2014.11.1457 food n}ltrlthIl labels is associated w1thv lower fat intake. J
23. Hovick SR, Liang MC, Kahlor L (2013) Predicting cancer risk ’;;; 38‘;;0&5309 99(1):45-53. https://doi.org/10.1016/S0002-
knowledge and information seeking: the role of social and cognitive o .
factors. I%Iealth Commun 29(7):65g(k668. https://doi.org/ 10%1080/ 38. Parekh N, J'le.lng ,J’ Buchan M, Meyers M’, lebers HD’ Krebs P
10410236.2012.763204 (2017) Nutrition literacy among cancer surviviors: feasibility results
24. Jacobs W, Amuta AO, Jeon KC (2017) Health information seeking from the hejalthy eating an(.i living against b.reaSt cancer (HEAL-
in the digital age: an analysis of health information seeking behav- BCa) study: a pilot randomized controlled trial. J Cancer Educ 1-
ior among US adults. Cogent Soc Sci 3(1). hitps://doi.org/10.1080/ 11. hitps://doi.org/10.1007/513187-017-1238z
: ’ ’ ’ ’ 39. Patterson RE, Neuhouser ML, Hedderson MM, Schwartz SM,
23311886.2017.1302785 . S . L
. Standish LJ, Bowen DJ (2003) Changes in diet, physical activity,
25. JamesEL, Stac'ey'F, Chapman K, L}lbans DR, A'sprey G,’ Sgndqulst and supplement use among adults diagnosed with cancer. J] Am
K, Boyes A, Girgis A (2011) Exercise and nutrition routine improv- Diet Assoc 103(3):323-328. https://doi.org/10.1053/jada.2003.
ing cancer hea.lt.h (ENRICH):. the prO.to.COl for a randomized efficacy 50045
trial ,Of a nufrition and physwal. activity program for adult cancer 40. Pérez-Escamilla R, Haldeman L (2002) Food label use modifies
survivors and carers. BMC Public Health 11(1):236. https://doi.org/ o . . . . .
association of income with dietary quality. J Nutr 132(4):768—
10.1186/1471-2458-11-236 _ 772. https:/doi.org/10.1093/jn/132.4.768
26. Jetten J, Haslam C, Haslam SA, Dmgle G, Jones M (2014) How 41. Post RE, Mainous AG, Diaz VA, Matheson EM, Everett CJ (2000)
groups affect our health and Well—bemgs: th? path from theory to Use of the nutrition facts label in chronic disease management:
policy. Social Issues and Policy Review 8(1):103-130. results from the National Health and Nutrition Examination
10.1111sipr.12003 Survey. J Am Diet Assoc 110(4):628-632. https://doi.org/10.
27. Kushi LH, Doyle C, McCullough M, Rock CL, Demark- 1016/j.jada.2009.12.015
Wahnefried W, Bandera EV, Gapstur S, Patel AV, Andrews K, 42. Rock CL, Doyle C, Demark-Wahnefried W, Meyerhardt J,
Gansler T (2012) American Cancer Society guidelines on nutrition Courneya KS, Schwartz AL, Bandera EV, Hamilton KK, Grant
and physical activity for cancer prevention. CA Cancer J Clin B, McCullough M, Byers T, Gansler T (2012) Nutrition and phys-
62(1):30-67. https://doi.org/10.3322/caac.20140 ical activity guidelines for cancer survivors. CA Cancer J Clin
28. Lassed S, Deus CM, Lourengo N, Dahdouh A, Rizvanov AA, 62(4):242-274. https://doi.org/10.3322/caac.21142
Oliveira PJ, Zama D (2016) Diet, lifestyles, family history, 43. Rothman RL, Housam R, Weiss H, Davis D, Gregory R,
and prostate cancer incidence in an East Algerian patient Gebretsadik T, Shintani A, Elasy T, A. (2006) Patient understand-
group. Biomed Res Int 2016. https://doi.org/10.1155/2016/ ing of food labels: the role of literacy and numeracy. Am J Prev
5730569 Med 31(5):391-398. https://doi.org/10.1016/j.amepre.2006.07.
29. Lewis JE, Arheart KL, LeBlanc WG, Fleming LE, Lee DJ, Davila 025
EP, Caban-Martinez AJ, Dietz NA, McCollister KE, Bandiera FC, 44. Satia JA, Galanko JA, Neuhouser ML (2005) Food nutrition label
Clark JD (2009) Food label use and awareness of nutritional infor- use is associated with demographic, behavioral, and psychosocial
mation and recommendations among persons with chronic disease. factors and dietary intake among African Americans in North
Am J Clin Nutr 90(5):1351-1357. https://doi.org/10.3945/ajn. Carolina. J Am Diet Assoc 105(3):392—-402. https://doi.org/10.
2009.27684 1016/jada.2004.12.006
30. Lichtenstein AH, Appel LJ, Brands M, Camethon M, Daniels S, 45. Segal-Isaacson C, Wylie-Rosett J (1998) Weight and nutrition con-
Franch HA, Franklin B, Kris-Etherton P, Harris WS, Howard B, cerns in early-stage breast cancer. Topics Clin Nutr 13(4):70-78
Karanja N, Lefevre M, Rudel L, Sacks F, Van Homn L, Winson M, Retrieved from https://journals.lww.com/topicsinclinicalnutrition/
Wylie-Rosett J (2006) Diet and lifestyle recommendations revision Abstract/1998/09000/Weight_and Nutrition Concerns_in_Early
2006: a scientific statement from the American Heart Association Stage.10.aspx
nutrition committee. Circulation 114(1):82-96. https://doi.org/10. 46. Segal RL, Miller KD, Jemal A (2018) Cancer statistics, 2018. CA

1161/circulationaha.106.176158

@ Springer

Cancer J Clin 68:7-30. https://doi.org/10.3322/caac.21442


https://doi.org/10.1080/10810730.2012.700998
https://doi.org/10.1080/10810730.2012.700998
https://doi.org/10.1016/j.jada.2008.03.016
https://doi.org/10.1016/j.jada.2008.03.016
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3561724/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3561724/
https://doi.org/10.3346/jkms.2014.11.1457
https://doi.org/10.1080/10410236.2012.763204
https://doi.org/10.1080/10410236.2012.763204
https://doi.org/10.1080/23311886.2017.1302785
https://doi.org/10.1080/23311886.2017.1302785
https://doi.org/10.1186/1471-2458-11-236
https://doi.org/10.1186/1471-2458-11-236
https://doi.org/10.3322/caac.20140
https://doi.org/10.1155/2016/5730569
https://doi.org/10.1155/2016/5730569
https://doi.org/10.3945/ajn.2009.27684
https://doi.org/10.3945/ajn.2009.27684
https://doi.org/10.1161/circulationaha.106.176158
https://doi.org/10.1161/circulationaha.106.176158
https://doi.org/10.1002/cncr.29488
https://doi.org/10.1002/cncr.29488
https://search-proquest-com.ezp.twu.edu/scitechpremium/docview/220584342/2FC5FFE069DC4329PQ/11?accountid=7102
https://search-proquest-com.ezp.twu.edu/scitechpremium/docview/220584342/2FC5FFE069DC4329PQ/11?accountid=7102
https://search-proquest-com.ezp.twu.edu/scitechpremium/docview/220584342/2FC5FFE069DC4329PQ/11?accountid=7102
http://hints.cancer.gov/
https://doi.org/10.1111/j.1745-6606.2000.tb00086.x
https://doi.org/10.1111/j.1745-6606.2000.tb00086.x
https://doi.org/10.1080/10810730490504233
https://doi.org/10.1080/10810730490504233
https://doi.org/10.1016/S0002-8223(99(00013-9
https://doi.org/10.1016/S0002-8223(99(00013-9
https://doi.org/10.1007/s13187-017-1238z
https://doi.org/10.1053/jada.2003.50045
https://doi.org/10.1053/jada.2003.50045
https://doi.org/10.1093/jn/132.4.768
https://doi.org/10.1016/j.jada.2009.12.015
https://doi.org/10.1016/j.jada.2009.12.015
https://doi.org/10.3322/caac.21142
https://doi.org/10.1016/j.amepre.2006.07.025
https://doi.org/10.1016/j.amepre.2006.07.025
https://doi.org/10.1016/jada.2004.12.006
https://doi.org/10.1016/jada.2004.12.006
https://journals.lww.com/topicsinclinicalnutrition/Abstract/1998/09000/Weight_and_Nutrition_Concerns_in_Early_Stage.10.aspx
https://journals.lww.com/topicsinclinicalnutrition/Abstract/1998/09000/Weight_and_Nutrition_Concerns_in_Early_Stage.10.aspx
https://journals.lww.com/topicsinclinicalnutrition/Abstract/1998/09000/Weight_and_Nutrition_Concerns_in_Early_Stage.10.aspx
https://doi.org/10.3322/caac.21442

J Canc Educ (2019) 34:1000-1009

1009

47.

48.

Sheeran P, Maki A, Montanaro E, Avishai-Yitshak A, Bryan A,
Klein WM, Miles E, Rothman AJ (2016) The impact of changing
attitudes, norms, and self-efficacy on health-related intentions and
behavior: a meta-analysis. Health Psychol 35(11):1178-1188.
https://doi.org/10.1037/hea0000387

Stran KA, Knol LL (2013) Determinants of food label use differ by
sex. J Acad Nutr Diet 113(5):673—679. https://doi.org/10.1016/j.
jand.2012.12.014

49.

50.

Vijayvergia N, Denlinger CS (2015) Lifestyle factors in cancer
survivorship: where we are and where we are headed. J Pers Med
5(3):243-263. https://doi.org/10.3390/jpm5030243

Viola GCV, Bianchi F, Croce E, Ceretti E (2016) are food labels
effective as a means of health prevention? J Public Health Res 5(3):
768. https://doi.org/10.4081/jphr.2016.768

@ Springer


https://doi.org/10.1037/hea0000387
https://doi.org/10.1016/j.jand.2012.12.014
https://doi.org/10.1016/j.jand.2012.12.014
https://doi.org/10.3390/jpm5030243
https://doi.org/10.4081/jphr.2016.768

	Food Label Literacy and Use among US Adults Diagnosed with Cancer: Results from a National Representative Study
	Abstract
	Introduction
	Methods
	Data and Sample
	Measures
	Statistical Procedures

	Results
	Dietary Behaviors and Food Label Literacy and Use

	Discussion
	References


