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Patient Understanding of Food Labels
The Role of Literacy and Numeracy
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Comprehension of food labels can be important for patients, including those with chronic
illness, to help follow dietary recommendations. Patient comprehension of food labels was
examined, along with the relationship of comprehension to their underlying literacy and
numeracy skills.

From June 2004 to April 2005, a cross-sectional study of 200 primary care patients was
performed. A 24-item measure of food label comprehension was administered. Literacy was
measured with the Rapid Estimate of Adult Literacy in Medicine (REALM), and numeracy
with the Wide Range Achievement Test, third edition (WRAT-3).

Most patients (89%) reported using food labels. While 75% of patients reported at least a
high school education and 77% had 9th-grade literacy skills, only 37% had 9th-grade math
skills. On average, patients answered 69% (standard deviation, 21%) of the food-label
questions correctly. Common reasons for incorrect responses included misapplication of
the serving size, confusion due to extraneous material on the food label, and incorrect
calculations. For example, only 37% of patients could calculate the number of carbohy-
drates consumed from a 20-ounce bottle of soda that contained 2.5 servings. Higher
comprehension of food labels was significantly correlated (all p values were less than 0.001)
with higher income (rho=0.39), education (rho=0.49), literacy (rho=0.52), and nu-
meracy (rho=0.67).

Patients demonstrated deficits in understanding nutrition labels. Poor label comprehen-
sion was highly correlated with low-level literacy and numeracy skills, but even patients with
higher literacy could have difficulties interpreting labels. Providers need to consider
patients’ literacy and numeracy when providing dietary recommendations. Opportunities
may exist for the U.S. Food and Drug Administration to promote changes to make food

labels more comprehensible.
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Introduction

utrition labeling is mandatory for most pack-

| \ ‘ aged food in the United States, and is regulated
by the Food and Drug Administration (FDA)

and the U.S. Department of Agriculture. In 1993, the
nutrition label format was revised to improve consumer
use. The majority of the nutritional information is
condensed into a nutrition facts panel located on the
product. The nutrition facts panel typically consists of
the following components: (1) serving size information,
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(2) calorie information, (3) percent daily value (based
on a 2000-calorie diet), (4) nutrient information, and
(b) a footnote of recommended daily values for stan-
dard 2000- and 2500-calorie diets.

Understanding nutrition labels may be important for
patients to follow dietary recommendations. This is
particularly true for patients with chronic illnesses such
as hypertension, heart failure, diabetes, and obesity.
Healthcare providers often recommend specific dietary
guidelines such as those developed by the National
Cholesterol Education Program,' or the American
Heart Association,? expecting that patients can read
and interpret nutrition labels well enough to follow
these recommendations. Commercial diet plans, partic-
ularly those advocating low-carbohydrate diets, also
often require patients to read and understand nutrition
labels.®>* Label information pertaining to newer “low-
carb” products are not well regulated by the U.S. Food
and Drug Administration (FDA) and may be more
challenging to understand. To date, limited research
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has been performed to examine patient comprehen-
sion of nutrition labels, and no published research has
examined patient understanding of new low-carb food
labels.’~'* Comprehension of current food labels may
be difficult for many patients, particularly those with
low literacy and numeracy skills, but this has not been
examined. This is critical because as many as 90 million
Americans have inadequate literacy and numeracy skills
to function in today’s healthcare environment.'>!7
Numeracy, the ability to use and understand numbers
in daily life, may play a particularly important role in
patients’ ability to read and interpret nutritional
information.

This study examines patients’ ability to read and
understand nutrition information from food labels. It
hypothesized that patients would find food labels diffi-
cult to understand, and that poorer patient compre-
hension of food labels would be significantly associated
with worse underlying literacy and numeracy skills. The
results of this study may help shape provider practice
and inform recent FDA discussions on altering food
labels to improve their use.'®

Methods

A cross-sectional study was performed to examine patient
understanding of nutrition labels and the relationship be-
tween patient characteristics and their nutrition label com-
prehension. The Institutional Review Board at Vanderbilt
University (Nashville TN) approved exemption of study re-
view since no specific patient identifiers were collected. All
subjects did provide oral consent to participate after the risks
and benefits of the study were explained.

Patients and Study Setting

A convenience sample of patients was recruited from an
academic primary care clinic where faculty and residents care
for a socioeconomically diverse range of patients. From June
2004 to April 2005, physicians referred patients aged 18 to 80
years for possible participation. Patients were excluded if they
had poor vision (>20/50 on Rosenbaum pocket screener),
had significant dementia or psychiatric illness, or were non-
English speaking.

Measures

All interested patients were administered (1) a questionnaire
to assess demographics and behaviors related to nutrition
label usage, (2) a validated health-literacy measure (Rapid
Estimate of Adult Literacy in Medicine [REALM]),!92° (3) a
validated measure of mathematics skills (Wide Range
Achievement Test, third edition [WRAT-3]),2! and (4) a
Nutrition Label Survey (NLS). The NLS was designed with
input from registered dietitians, primary care providers, and
experts in health literacy/numeracy to evaluate patient un-
derstanding of current nutrition labels. Questions were de-
veloped based on food label educational materials offered by
the Center for Food Safety and Applied Nutrition of the
FDA.?2 The NLS consisted of 24 questions. All questions
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involved patients examining actual food labels that had been
collected from a local grocery store. The first 12 items of the
survey were open-ended and asked subjects to interpret the
food labels, such as determining carbohydrate or caloric
content of an amount of food consumed. The second 12
items asked patients to choose which of two foods had more
or less of a certain nutrient, giving patients a 50/50 chance to
guess the correct food item. Half of the survey questions
involved products that were clearly labeled on their package
as “reduced carb,” “low carb,” or designed for “a low-carb
diet.” These items all used the term “net carbs” to define the
carbohydrates thought to have less impact on blood glucose;
the amount of net carbs was clearly calculated somewhere on
the label as total carbohydrates minus dietary fiber and sugar
alcohols (if present).

Data were collected by trained research assistants in the
clinic rooms. Patients typically completed the materials right
before or after a clinic visit. There was no time limit for
completion of the NLS. Survey questions were read to the
subject by the research assistant. Subjects were provided
paper and pencil to perform calculations as needed. To
accommodate subjects who may have answered the latter
questions of the test incorrectly due to fatigue with the
material, the order of the questions on the NLS was altered
with every other patient.

Analyses

Statistical analyses were performed using Stata, version 8.0
(College Park TX, 2003), and R 2.1.0 (www.r-project.org).
Descriptive statistics of all variables, including the individual
items of the NLS, were performed. Literacy, measured with
the REALM, was examined as both a continuous variable (raw
score) and a categorical variable (grade level). Numeracy, as
measured with the WRAT-3, was also examined as both a
continuous variable (standard score) and a categorical vari-
able (grade-level equivalent). Patient characteristics were
stratified by literacy and numeracy status using #tests or
Wilcoxon rank-sum tests for continuous variables, and Fish-
er’s exact test or chi square tests for categorical variables. For
these analyses, a stratification of WRAT-3 and REALM scores
at the 9th-grade level was chosen a priori.

Total NLS performance was calculated as percent of ques-
tions answered correctly (score 0% to 100%). The Kuder—
Richardson coefficient of reliability (KR-20), a variant of the
Cronbach’s coefficient alpha designed for dichotomous
items,?® was calculated to measure internal reliability of the
NLS questions, and was high (KR-20=0.87). Incorrect re-
sponses to the first 12 questions of the NLS were coded by two
reviewers into three possible categories: (1) did not apply
serving size/servings per container appropriately, (2) con-
fused by extraneous or complex information, and (3) calcu-
lation or other errors. Agreement on the coding of responses
by the two reviewers was high (k for all items was 0.89). The
mean number of errors identified by the reviewers in each
category is reported.

The relationship between nutrition label scores and patient
characteristics was analyzed using Wilcoxon rank-sum tests or
Kruskal-Wallis tests. Correlations between performance on
NLS and continuous outcomes, including literacy (REALM
raw score) and numeracy (standardized WRAT-3 score) were
performed using Spearman’s rank correlation coefficients
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(rho). Multiple linear regression was used to identify factors
that were independently associated with improved perfor-
mance on the NLS. Literacy skills (REALM raw score) and
numeracy skills (standardized WRAT-3 score) were included
in the multivariable analysis along with covariates that were
chosen a priori, including age, gender, race/ethnicity, in-
come, insurance status, presence of a chronic illness, educa-
tion level, diet status, and label-reading frequency. All contin-
uous variables on the outcome variable in the model were
assessed for nonlinearity effect. Raw scores on the REALM
and age were included in the model using restricted cubic
splines to allow nonlinear association with the NLS score.?*
Residuals analyses of the linear regression were performed
graphically to assess normality. Because data on body mass
index (BMI) were missing for the first 48 (24%) consecutive
patients enrolled, BMI was not included in the main multiva-
riable model. In a sensitivity analysis including BMI in the
multivariable model, BMI was not found to have significant
impact on the primary findings.

Results

From July 2004 to May 2005, 234 patients were referred,
and 200 (85%) of them completed the study. Five
patients were not eligible (failed vision screen), 14
patients refused, and 15 patients started but did not
finish the survey. Baseline characteristics are presented
in Table 1. Sixty-eight percent of patients had at least
some college education, and 77% had a minimum of
9th-grade level literacy skills. However, numeracy skills
for 63% of patients were less than 9th-grade level. Over
40% had a chronic illness where specific dietary inter-
vention is important (e.g., hypertension, diabetes), and
23% reported being on a specific diet plan. Most
patients reported using food labels and found labels
easy to understand. Patient characteristics, stratified by
literacy and numeracy status, can be seen in Table 2.
Patients with lower literacy on the REALM were more
likely to be African American, have less education and
lower income, lack private insurance, and have worse
numeracy skills. Patients with lower numeracy perfor-
mance on the WRAT-3 were more likely to be older and
African American, have lower education and lower
income, lack private insurance, report worse math
skills, and have worse literacy skills than those with
higher numeracy performance.

Overall, patients correctly answered 69% (standard
deviation, 21%) of the NLS questions. Figure 1 repre-
sents patient response to selected NLS questions. For
example, only 32% of patients could correctly calculate
the amount of carbohydrates in a 20-oz bottle of soda
that had 2.5 servings in the bottle. Only 60% of patients
could calculate the number of carbohydrates con-
sumed if they ate half a bagel, when the serving size was
a whole bagel. Patients also had significant difficulties
determining the net carbohydrates of a product. Only
22% of patients could determine the amount of net
carbohydrates in two slices of low-carb bread, and only
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Table 1. Patient characteristics and behaviors (n=200)

Patient characteristic n (%)
Mean age (SD), years 43.0 (14.6)
Female 143 (72)
Race/ ethnicity
White 133 (67)
Black 50 (25)
Other 16 (8)
Education
=High school 65 (33)
Some college 68 (34)
College or more 67 (34)
Annual family income
<$20,000 50 (25)
$20,000-39,999 48 (24)
$40,000-59,999 44 (22)
=$60,000 56 (28)
Private insurance 145 (73)
Chronic disease® 82 (41)
Mean BMI (SD)” 29.8 (7.1)

Literacy status (REALM)
=3rd grade 4(2)

4th—6th grade 12 (6)
7th—8th grade 30 (15)
=High school 154 (77)
Numeracy skills (WRAT-3)
=3rd grade 21 (11)
4th-6th grade 71 (35)
7th—8th grade 34 (17)
=High school 74 (37)
On specific diet plan® 46 (23)
Reads food labels 177 (89)

Frequency of food label usage
Daily 43 (22)

Few times per week 70 (35)
Few times per month 42 (21)
Rarely or never 45 (23)

“Chronic disease requiring dietary restriction. Includes hypertension,
coronary artery disease, high cholesterol, diabetes, and heart failure.
PBMI calculated by kg/m? (n=152 for this variable).

‘Includes calorie-restricted diets, low-carbohydrate diets, vegetarian
diets, Weight Watchers, and others.

BMI, body mass index; REALM, Rapid Estimate of Adult Literacy in
Medicine; SD, standard deviation; WRAT-3, Wide Range Achieve-
ment Test, third edition.

23% could determine the amount of net carbohydrates
in a serving of low-carb spaghetti. There were 970
errors identified on the subjects’ responses to the first
12 items of the NLS. Common errors included (1) did
not attempt to apply serving size/servings per container
information or used it inappropriately (n=325), (2)
confused by extraneous or complex information
(n=369), and (3) calculation and other errors
(n=276). Many patients were confused by the complex-
ity of the nutrition label and could not find the proper
information on the label, or incorrectly used the infor-
mation in the percent daily value column or the
2000-calorie recommended daily allowance (RDA)
footnote when this information was not relevant. Pa-
tients were also more likely to make errors if interpret-
ing the label involved understanding fractions or
decimals.
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Table 2. Characteristics by literacy and numeracy status

Literacy level (REALM)

Numeracy level (WRAT-3)

<HS? =HS <HS =HS

Variable (n=46) (n=154) p value® (n=126) (n=74) p value®
Mean age (SD), years 44 (17) 43 (14) 0.77 45 (15) 40 (13) 0.02*
Age =65 years (%) 13 7 0.21 11 4 0.08
Female (%) 78 69 0.25 76 64 0.06
Race/ethnicity (%) <0.0001*** <0.0001***

White 36 76 58 81

Black 58 16 35 8

Other 7 8 6 11
= High school education (%) 65 23 <0.0001*** 45 11 <0.0001***
Income <$40,000 (%) 80 41 <0.0001*** 59 32 <0.0001***
Private insurance 53 79 0.001*%* 65 86 0.001%*%*
Chronic illness® (%) 52 38 0.08 44 35 0.20
Obese (BMI =30) (%) 53 43 0.31 48 40 0.30
Reads food labels (%) 87 89 0.71 86 93 0.11
Mean WRAT-3 score (SD) 77 (14) 92 (15) <0.0001*** — — —
<9th grade math on WRAT-3 (%) 91 55 <0.0001*** — — —
Mean REALM score (SD) — — — 58 (13) 65 (2) <0.00071***
<9th grade literacy on REALM (%) — — — 67 95 <0.0001%**

*Chronic disease requiring dietary restriction. Includes hypertension, coronary artery disease, high cholesterol, diabetes, and heart failure.

PHS=high school level (9th grade or above) on the REALM or WRAT-3.

“p values were obtained using Pearson chi-squared test (or Fishers Exact) or Wilcoxon rank sum tests.

%$<0.05;
#p<0.01;
#5%<(.0001 (all bolded).

BMI, body mass index; SD, standard deviation; REALM, Rapid Estimate of Adult Literacy in Medicine; WRAT-3, Wide Range Achievement Test,

third edition.

Scores on the NLS (Table 3) were lower for patients
who were older, female, African American, obese,
lacked private insurance, or had lower educational
levels or chronic illness. Patients with less than 9th-
grade literacy skills performed worse on the NLS than
patients with higher literacy skills (51% vs 75% correct
responses, p<<0.0001). Similarly, patients with less than
9th-grade numeracy skills performed worse than those
with higher numeracy skills (61% vs 84%, p<<0.0001).
Higher performance on the NLS was significantly cor-
related (p<<0.001 for all comparisons) with higher
income (70=0.39), higher education (70=0.49),
higher literacy skills (r0=0.52), and higher numeracy
skills (r20=0.67). In multivariate regression analysis,
lower literacy and numeracy skills remained signifi-
cantly (p<0.001) associated with poorer performance
on the NLS, even after adjusting for age, gender,
race/ethnicity, income, education, and other factors.
Of note, there was a nonlinear relationship between
literacy and performance on the nutrition label survey,
but a strong linear relationship for numeracy skill and
NLS performance (Figure 2).

Discussion and Conclusion

This study is one of the first attempts to systematically
characterize how patients comprehend nutrition labels
and the relationship between patient comprehension
and underlying literacy and numeracy skills. The study
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demonstrates that patients can have many difficulties
interpreting current food labels, and their perfor-
mance is highly correlated with their underlying liter-
acy and numeracy skills. Even patients with higher
levels of education can struggle to interpret current
food labels. Of particular concern are situations that
involve interpretation and application of the serving
size. This error can lead to both over-estimation and
under-estimation of the amount of nutrients con-
sumed. Patients also struggled with understanding the
percent daily value information. Some patients inap-
propriately read the percent daily value information
instead of the actual amount of a nutrient, perhaps
because the percent daily value is the final column of
information on the Nutrition Facts Panel. The footnote
of daily values also appears to be a source of confusion.
Some patients thought that the footnote of daily values
was providing the nutrient information for the product
they were consuming rather than providing recom-
mended values for an entire day. This led to a gross
over-estimation of the amount of nutrients consumed.
Finally, newer low-carb products were particularly diffi-
cult for patients to understand—particularly when the
net carbs information was located outside of the nutri-
tion facts panel.

A 1996 survey found that food-label use increased
after the FDA revised the food label in 1994; however,
70% of subjects still wanted labels to be easier to
understand.®® A recent systematic review noted few
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Nutrition Facts

Serving Size 1 bagel (104g)
Servings Per Container 6

/Quest’on: How man \
N i W many

grams of {otal
carbohydrates are in %2

Amount Per Serving o
Calories 200 Calories from Fat 20, | ©f a bagel”
% Daily Value*
Total Fat 28 39 Correct response:
Saturated Fat 0.5¢ 3% 28 grams
Ch ol Omg 0% )
Sodium 540mg 23% Common errors: Did not
Total Carbohydrate 19% app[y serving size;
56g : -
Dictary Fibor 38 0% incorrect calculation;
Sugars 7g read % Daily Value
Protein 11, column for Total
VitaminAQ% e Vitamin C 0% Carbohydrate (19%);

used % Daily Value
column in calculation.

Calcuivm 10% o lron 20%
* Percent Daily Values are based on a
2,000 calorie diet. Your daily values

may be higher or lower depending on Percent correct: 60%
your calorie needs: K /
Calories: 2,000 2,500
TotalFat  Lessthan 65¢ 80g
SatFat  Lessthan 20g 256

Cholesterol  Lessthan 300mg 300mg

Sodium Lessthan 2400mg  2400mg

Totol Covbotydrate ~ 300g 3756
Dietary Fiber 25¢ 30g

Nutrition Facts
Serving Size 5 pieces (39 g)
Servings Per Container about 9

Glestion: How many \

™ grams of dietary fiber

are in 5 candies?
Amount Per Serving

Calories 210 Calories from Fat 110 .
% Dally Value® ?orrect response:

Total Fat 12g 18% gram

?atura'\:tetdoFat 4.5¢ 23% Common errors:
Chelestorel - 5mg %] | Multiplied dietary fiber
Sodium 115mg 5% by 5 (misinterpretation of
Total Carbohydrate 22¢ 7% serving size); multiplied

[S):;t:g ';g’;' 18 4% total dietary fiber for a
Protein 4, 2000 calorie diet (25g)
Vitamin A 0% e Vitamin C 0% :’/y 5; multiplied % D_a|ly
Calcuium 2% o lron 2% alue column for Dietary

Fiber (4%) by 5.

Qercent correct:66% /

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

Calories: 2,000 2500

TotalFat  Lessthan 65¢ 80g
SatFat  Lessthan 20g 25¢

Cholesterol  Lessthan 300mg 300mg

Sodium Lessthan 2400mg  2400mg

Total Carbohydrate 3008 375¢
Dietary Fiber 25¢ 308

Guestion: You drink the\

whole bottle of soda.
How many grams of
total carbohydrates does
this contain?

Nutrition Facts

Serving Size 8 fl 0z (240 mL) Y
Servings Per Container 2.5

Amount Per Serving Correct response:
Calories 100 67.5 grams
% Daily Value* 59
Total Fat 0¢ - 9% Common errors: Did not
Total Carbohydrate 275 9% apply serving size;
Sugars 27g incorrect calculation;

read % Daily Value
column for Total Carb.
(9%) or used it in
calculation.

\Percent correct: 32% /

Figure 1. Selected Nutrition Label Survey (NLS) questions.??

Protein 0,
* Percent Daily Values are based on a
2,000 calorie diet.

high-quality studies about the comprehension of nutri-
tion labels.” Many previous studies have relied on
patient self-report of comprehension without actually
testing comprehension, used small focus groups of
volunteers, or examined the subjects’ understanding of
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theoretical label formats.’~'*26-3! In a study conducted
at a shopping mall, 78% of subjects could compare two
products, but only 20% could correctly calculate the
contribution of a product to a daily diet, a task that
required complex math.'®

To the knowledge of the authors, this study is the first
to demonstrate that patient understanding of current

Table 3. Patient characteristics and Nutrition Label Survey
performance

Mean nutrition

Variable (n=200) score (SD)* p value®

Age (years) 0.04*
<65 70 (21)
=65 59 (19)

Gender 0.03*
Female 67 (21)
Male 74 (20)

Race/ ethnicity <0.0001***
White 74 (19)
Black 57 (18)
Other 77 (18)

Education <0.0001%*%*
=High school 55 (18)
>High school 76 (19)

Annual family income <0.0001***
<$40,000 63 (21)
=$40,000 76 (18)

Private insurance <0.0001***
Yes 73 (20)
No 59 (19)

Chronic illness® 0.03*
Yes 65 (20)
No 72 (20)

Body mass index* 0.04*
<30 73 (21)
=30 66 (20)

Literacy status (REALM) <0.0001***
<High school 51 (16)
=High school 75 (19)

Numeracy skills (WRAT-3) <0.0001%**
<High school 61 (19)
=High school 84 (13)

On specific diet plan® 0.07
Yes 74 (19)
No 68 (21)

Reads food labels 0.003**
Yes 71 (20)
No 56 (21)

Frequency of food label usage 0.002%*
Few times per month to 72 (20)
daily
Rarely or never 60 (22)

“Percent correct on Nutrition Label Survey.

p values were obtained using Wilcoxon rank sum tests or Kruskal-
Wallis tests.

‘Includes hypertension, coronary artery disease, high cholesterol,
diabetes, and heart failure.

9Body mass index calculated by kg/m? (n=151 for this variable).
“Includes calorie-restricted diets, low-carbohydrate diets, vegetarian
diets, Weight Watchers, and others.

*$p<<0.05;

#5ph<0.01;

##%p<0.0001 (all bolded).

SD, standard deviation; REALM, Rapid Estimate of Adult Literacy in
Medicine; WRAT-3, Wide Range Achievement Test, third edition.

Am ] Prev Med 2006;xx(x) 5



100

=]
0
ES
]
bt
aQ
o
> o
L2 o
Kl
o
k=l
5
z
o
<
o
I3
T T T T T T
10 20 30 40 50 60
Grade level:™ 31 | 46t | 7th-gthn | z8th

Literacy status (REALM, raw score)

80 100

Nutrition label score %
60

40

20

60 80 100 120
<3rd | 4th -6th | 7th—8th | =9th

Numeracy status (WRATS, standardized score)

Figure 2. Predicted nutrition label score by literacy or numeracy status. Models were adjusted for age, gender, race/ethnicity,
income, insurance status, presence of chronic disease, education level, literacy or numeracy, status of being on a specific diet,
and label reading frequency. Dashed lines represent 95% confidence intervals. **Grade levels are approximations based on the
REALM and WRAT-3 scores. REALM, Rapid Estimate of Adult Literacy in Medicine; WRAT-3, Wide Range Achievement Test,

edition 3.

nutrition labels is highly correlated to their underlying
literacy and numeracy skills. In multivariable analyses
lower literacy status and numeracy status remained
significantly associated with poorer understanding of
nutrition labels even after adjusting for income, educa-
tion, and other factors. Previous studies have demon-
strated that patients with poor literacy skills have worse
knowledge of their chronic illness and can have worse
clinical outcomes.'>!7-32 Numeracy, the ability to read
and interpret numbers in daily life, is an important
component of overall literacy that has not been well
studied.?*?* Numeracy consists of a host of skills that
includes basic computation, but also the ability to
understand measurement, estimation, and logic, to
perform multistep operations, and to infer what math-
ematical concepts need to be applied when interpret-
ing a situation and then problem solve.?>** In this
study, a strong linear relationship was found between a
patient’s numeracy level and his or her ability to read
and interpret nutritional information. Paying special
attention to a patient’s numeracy ability may be partic-
ularly important, since many patients may have ade-
quate literacy skills but still have inadequate numeracy
skills. Notably, the sample group was generally well
educated and 77% had adequate literacy skills, and yet
63% had less than 9th-grade numeracy skills.

This study demonstrates that even patients with
higher education can have difficulty understanding
nutrition labels and has important implications for how

6 American Journal of Preventive Medicine, Volume xx, Number x

to educate patients about nutrition. Opportunities to
improve patient nutrition knowledge and subsequent
behavior include (1) improving patients underlying
literacy and numeracy skills through the education
system or adult literacy programs, and (2) providing
accommodations, such as improved communication
and education techniques, to help patients with poorer
skills. Healthcare providers need to consider difficulties
that patients may have in interpreting nutrition labels
when they provide dietary recommendations—particu-
larly for patients with chronic illness or obesity, for
whom reading and processing information on labels
may be particularly important. Providers need to be
careful, for example, about asking a patient with heart
failure or hypertension to limit their sodium intake to
2 g if the patient cannot accurately interpret food
labels. Speaking clearly and concisely, avoiding jargon,
setting realistic goals, and using low-literacy—oriented
materials can aid patient comprehension.??%=42 Agk-
ing patients to “teach back” information to confirm
understanding may also improve patient understand-
ing.*>*3 Finally, the use of clinical educators, such as
registered dieticians, who have resources and training
to educate patients with low literacy or numeracy skills,
may be beneficial.

Opportunities may also exist to improve comprehen-
sion of nutrition labels by improving their design. The
FDA is in the process of considering changes to food
labels aimed at improving comprehension. Any im-
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provements should consider population literacy and
numeracy deficits. Based on this study, five possible
changes to the nutrition label to improve patient
comprehension are suggested. First, better highlighting
of the serving size and servings per container is recom-
mended, perhaps even with written explanation when
needed. Second, present nutrient information for the
entire container for smaller items (e.g., 20-oz bottle of
soda). Third, consider presenting minimum nutrient
information for several possible servings of a product.
For example, on the side of an ice cream pint, the label
could state the following: “If you eat up to a line on the
container (one fourth of total), you have consumed this
many calories, carbohydrates, fat, and other nutrients,”
and “If you eat to this line (one half of the container),
you have consumed this much,” and so on. Fourth,
remove extraneous information that few people appear
to understand and is a constant source of confusion or
misinterpretation (e.g., percent daily value and the
footnote of daily values). Finally, indicate more clearly
the net carbohydrates of a product and how it is
defined, if this is considered an important factor for
patients to know. This information should be placed in
the carbohydrate section of the nutrition facts panel
rather than in other locations on the food label.
Making any of these suggested changes would obviously
need to be formally tested before implementation.
There are several limitations to this study. As with all
cross-sectional studies, the results can demonstrate as-
sociations but not causation. Patient performance on
the NLS may have been inflated by the survey design
(with 12 of the questions designed as dichotomous,
giving patients a 50/50 chance on those questions with
guessing alone), and the administration to a fairly
well-educated population. Greater deficits in nutrition
label comprehension may be apparent if this survey was
given to a broader population. The study’s measure of
numeracy, the WRAT-3, is primarily a measure of
calculation skills, although it has been shown to corre-
late with other numeracy skills.?! The study’s measure
of literacy, the REALM, provides a gross estimate of
literacy level and may be hampered by ceiling effects,
with the highest level of literacy defined as 9th grade or
above. This study was not able to examine independent
relationships between patient understanding of nutri-
tion labels and specific patient illness. Finally, at this
point, the authors of this study do not know if patient
misunderstanding of nutrition labels actually translates
into poorer dietary habits or worse clinical outcomes.
This study is one of the first to rigorously demon-
strate that patient understanding of current nutrition
labels can be challenging and is highly correlated to
patients’ literacy and numeracy skills. The results of this
study suggest that there may be important opportuni-
ties for healthcare providers and the FDA to improve
nutrition education and nutrition labels to improve
patient understanding of nutrition information. Future
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studies should examine the optimal design of food
labels and the role of improved patient—provider com-
munication to enhance patient comprehension and
behavior.
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