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Research Brief

Sociodemographic Differences in the Comprehension
of Nutritional Labels on Food Products

Sarah Sinclair, BSc; David Hammond, PhD; Samantha Goodman, MSc

ABSTRACT

Objective: To examine comprehension of nutrition labels across sociodemographic groups using a mea-
sure of health literacy.

Methods: Cross-sectional survey of a community sample of adults including an adapted version of the
Newest Vital Sign for Canadian Nutrition Facts table on prepackaged grocery products, including numer-
ical conversion questions for calorie content and percent daily value.

Results: Approximately two thirds of participants were able to correctly identify calorie content and per-
cent daily value from the nutrition label. Participants with higher education and higher income, those aged
= 64 years, and those who look at nutritional facts or calories were significantly more likely to estimate the
correct calorie content. Participants were significantly more likely to correctly identify percent daily value
if they reported higher education, higher income, and white ethnicity.

Conclusions and Implications: Approximately one third of participants could not comprehend basic
information on Canadian nutrition labels. Lower socioecconomic status was associated with poorer perfor-
mance.

Key Words: nutrition labeling, food labels, health literacy, nutrition policy (J Nutr Educ Behav.2013;45:767-772.)

INTRODUCTION

Global rates of overweight and obesity
have been increasing in recent years.
As of 2008, there were 1.5 billion over-
weight adults worldwide, or one tenth
of the world population.! In Canada,
obesity has risen from 14% in 1992
to nearly one quarter of the popula-
tion, primarily as the result of in-
creased calorie intake and decreased
physical activity.?

Since 2007, nutrition labels have
been mandatory on almost all pre-
packaged foods in Canada.® Nutrition
labels are the primary source of nutri-
tion information for many Cana-
dians.*” The use of nutrition labels
has been associated with healthier
dietary choices with respect to
calories, fat, and nutrients, at least in
part because of greater use among
more health-conscious individuals
and those of higher socioeconomic
status.>’

Most Canadians report a high level
of confidence in both the credibility
of nutrition information on labels
and their ability to find all of the infor-
mation they require to make healthier
food choices.® Despite widespread use
and high levels of confidence among
Canadians, there is evidence that
many have difficulty understanding
and applying the nutrition informa-
tion.*®? Difficulties with serving sizes
and converting nutrient amounts are
particularly apparent in older adults
and people with lower education and
income.*® Thus, although Canadians
consider themselves knowledgeable
with respect to labels, they may not
fully understand how many calories
they have consumed based on serving
size information.

Health literacy is defined as “the
degree to which individuals have the
capacity to obtain, process, and under-
stand basic health information needed
to make health decisions.”'® Weiss
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et al'® introduced the Newest Vital
Sign (NVS) instrument as a health liter-
acy tool in response to evidence that
nearly 50% of Americans lacked basic
health literacy. The NVS assesses nu-
meracy and comprehension skills
through 6 questions corresponding to
the nutrition label for an ice cream con-
tainer.'® Initial research on the NVS
found adequate internal reliability,
good sensitivity, and less than optimal
specificity with respect to health liter-
acy; however, only a limited number
of studies have made use of the tool.”
The NVS has been compared with other
health literacy tools, such as the Rapid
Estimate of Health Literacy in Adults
and the Test of Functional Health
Literacy in Adults, and the evidence
suggests that the NVS has a high sensi-
tivity for detecting literacy.'!

To the researchers' knowledge, no
other studies have administered the
NVS tool among Canadian popula-
tions. The primary objective of the
current study was to assess the health
literacy of individuals with respect to
their understanding of calories and
percent daily value on food labels
using numeracy questions from an
adapted NVS tool. The study also
sought to examine potential differ-
ences among sociodemographic fac-
tors, and to increase the literature on
the NVS within a Canadian context.
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METHODS
Sample

Participants for the study were 639
adults, aged = 18 years, from the
Kitchener-Waterloo region. Partici-
pants were recruited for the study
through newspaper, bus, and online
advertisements, as well as advertise-
ments at local markets in the region.
The study was advertised as a “life-
styles” survey in the Waterloo region,
to decrease potential self-selection
bias. The Office of Research Ethics at
the University of Waterloo granted
ethics approval.

Protocol

The current study was a part of
a larger study that examined the
efficacy of nutrition information on
menus and prepackaged grocery
products. The full study protocol has
been published elsewhere.'? Briefly,
interested persons were screened
over the telephone to determine
eligibility. The questionnaire was
administered with groups of up to
10 subjects at a time. During the first
part of the study session, participants
were randomly assigned to view me-
nus with different types of nutrition
information and provided with
a free meal from Subway restaurant.
Once subjects chose their free Subway
meal, they performed an interim task
in which they answered a question-
naire regarding city planning and
healthy lifestyles in the Region of
Waterloo. Participants then com-
pleted a survey on diet, lifestyle, and
sociodemographics, as well as 2 of
the 6 questions found in the original
NVS that were specifically related
to numeracy and conversion skills
related to use of calorie information.
The NVS measures for calorie labeling
were selected given that calories are
the most common source of informa-
tion sought out by consumers in
prepackaged food labeling, and given
the central role of calorie amounts in
restaurant menu labeling policies
that are increasing in prominence.
Figure 1 displays the nutritional label
that was shown to participants. Once
participants completed the question-
naire, a research assistant privately
recorded their height and weight to
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500ml (2 cups) per container.

Nutrition Facts

Per 125 mL (1/2cup)

Amount % Daily Value

Calories 250

Fat 13g 20%
S Trans0g | a0

Cholesterol 28mg

Sodium 55mg 2%

Carbohydrate 30g 12%
Fibre 2g 8%
Sugars 23g

Protein 4g

VitaminA 0% VitaminC 0%

Calcium 4 % lron 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, Vanilla
Extract.

Figure 1. Nutritional label provided to
participants to answer NVS adapted
questions.

determine body mass index (BMI).
Participants were then debriefed on
the study and given a debriefing letter
as well as $20 remuneration.

Measures

Questionnaire demographics were an-
alyzed as follows: age, in years (1 = 18-
24; 2 =25-34;3 =35-64;and 4 = =
65), gender (1 = male; and 2 = female),
education (1 = low; some elementary
school or less, some high school, or
completed high school; 2 = middle;
some college or university, or com-
pleted college or university; and 3 =
high; graduate or professional school),
household income before taxes (1 = <
$39,999; 2 = $40,000-$79,999; 3 = =
$80,000; and 4 = preferred not to say),
ethnicity (1 = white/Caucasian; and 2
= other ethnicity), and BMI (1 = un-
derweight [< 18.5]; 2 = normal weight
[18.5-24.9]; 3 = overweight [25-29.9],
and 4 = obese [> 30]). Weight cate-
gories used were based on Health
Canada’s guidelines.'?

Questions on label use and under-
standing were grouped together from

the original questionnaire for analy-
sis. The questions were coded and
analyzed as: frequency of reading
labels (1 = “Never/Only the first
time I buy a product/sometimes”;
2 = “Usually/always”) and types
of nutrition information looked at
(1 = none; 2 = nutrition facts table
or number of calories; and 3 = any
of the other nutrition information).
The questionnaire also collected
data on 2 of the original 6 questions
from the NVS tool developed by Weiss
et al.'® Participants were shown
a nutrition label for a container of
ice cream and asked the NVS calorie
calculation question: “If you eat half
the container of ice cream, how
many calories will you eat? If you are
unsure, please try to provide your
best guess” (1 = ____ calories; 2 = Do
not know). Responses were coded
as 1 = “correct” (500 calories), and 2
= “incorrect” (do not know/any num-
ber other than 500). Participants were
also asked the NVS percent daily value
(% DV) question: “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 1 serving
(125 mL) of ice cream? If you are
unsure, please try to answer the
question” (1 = __ % DV; 2 = Do
not know). Responses were coded as
1 = “correct” (10% DV), 2 = “incor-
rect” (Do not know/any number other
than 10%). The NVS % DV question
was also analyzed, allowing for
responses to be 5% above or below
the correct answer: NVS % DV calcula-
tion + 5 (1 =5%-15% DV [10% DV, +
5%]; 2 = Do not know/any number
aside from 5%-15%]. The original
NVS tool was administered orally;
however, in the current study, it
was completed through a self-
administered questionnaire.
Questions on other health mea-
sures were combined for the analysis.
Other health measures were coded
and analyzed as: self-rated diet (1 =
poor/fair/average; 2 = good/excel-
lent), self-rated health (1 = poor/fair/
good; 2 = very good/excellent), and
self-rated knowledge of health and
nutrition issues (1 = strongly dis-
agree/disagree somewhat/neutral/no
opinion; 2 = agree somewhat/
strongly agree) based on the survey
statement, “I am knowledgeable
about health and nutrition issues.”
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Analysis

All analyses were conducted using
SPSS statistical software, version 20.0
(IBM, Illinois, 2011). Two logistic re-
gression models were conducted. The
first model examined correlates of cor-
rectly calculating calorie amounts
(where 1 = incorrect and 2 = correct).
The second model examined corre-
lates of correctly calculating the %
DV question (where 1 = incorrect
and 2 = correct). Both models were
run in two blocks or steps. The first
block included core sociodemo-
graphic variables, including gender,
age, education, income, ethnicity,
and BMI. The second block included
a set of more exploratory variables:
frequency of reading labels, types of
nutrition information looked at, self-
rated diet, self-rated health, and self-
rated health knowledge. A total of 23
participants were excluded from the
analysis because of missing data.

RESULTS
Sample Characteristics

Table 1 presents the sample character-
istics. Half of the participants were of
normal weight according to the BMI
categories; over half of the sample
was in the overweight and obese
categories.

Newest Vital Sign Measures

Figure 2 shows the proportion of peo-
ple who correctly answered the adapt-
ed NVS question about calories, based
on the ice cream nutrition facts table.
All except 9 participants provided an
estimate; these 9 participants were in-
tegrated with the incorrect responses.
Overall, over 70% of respondents cor-
rectly estimated the calorie content
(ie, 500 calories). Of those who an-
swered incorrectly, the most common
responses given were 125 calories (n =
71), 250 calories (n = 33), and 1,000
calories (n = 50).

Figure 2 shows the proportion of
participants who correctly and incor-
rectly answered the % DV question.
Correct answers were defined as 10%
DV. A total of 41 participants selected
the “Do not know” option and were
integrated with the category of incor-
rect response. Overall, 66% of respon-
dents correctly estimated the % DV.

Table 1. Sociodemographic Data for
Participants in  Kitchener-Waterloo

(n = 639)

Sex
Male 44.9 (287)
Female 55.1 (352)
Age, y
Mean 44.7 (SD, 18.0)
18-24 19.2 (123)
25-34 16.3 (104)
35-64 48.4 (309)
= 65+ 16.1 (103)
Education
Low 16.9 (108)
Middle 64.6 (413)
High 18.5 (118)
Income
= $39,999 36.9 (236)
$40,000-$79,999 27.7 (177)
= $80,000 21.6 (138)
Prefer notto say 13.8 (88)
Ethnicity
White 71.5 (457)
Other 28.5(182)
Body mass index
Underweight 1.6 (10)
Normal weight 42.1 (269)
Overweight 32.4 (207)
Obese 23.9 (153)

Of those who answered incorrectly,
the most common estimates were
5% (n = 58) and 20% (n = 52).

Correlates of NVS Measures

Table 2 shows the results of the logis-
tic regression examining the associa-
tion between demographic variables
and correct responses to the NVS calo-
rie question. The sociodemographic
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predictor variables were run in 1 block
in a logistical regression analysis. Age,
education, and income were signifi-
cantly associated with correctly
answering the calorie question. Youn-
ger adults (specifically, those aged 18-
24, 25-34, and 35-64 years) were sig-
nificantly more likely to answer the
calorie question correctly vs individ-
uals aged = 65 years. Those aged 25—
34 years were significantly more likely
to get the answer correct vs partici-
pants aged 35-64 years. In addition,
those aged 18-24 years were signifi-
cantly more likely to answer the ques-
tion correctly vs those aged 35-64
years. With respect to education, par-
ticipants in the middle and high edu-
cation levels were significantly more
likely to answer the calorie question
correctly vs participants in the lower
education level. Higher income was
also associated with correct responses;
specifically, those who had a house-
hold income between $40,000 and
$79,999, and = $80,000 were signifi-
cantly more likely to correctly answer
the NVS calorie question than those
who had an income of = $39,999.
Also, participants who had an income
of = $80,000 were significantly more
likely to answer the calorie question
correctly vs participants who did not
indicate their income. No significant
differences were observed for gender,
ethnicity, or BMIL.

When frequency of reading labels,
types of nutrition information, self-
rated diet, self-rated health, and
self-rated knowledge of health and
nutrition issues were added as a sec-
ond block to the logistic regression,
education was no longer significantly
associated with answering the calorie
question correctly (P = .13). Of the
covariates in the second block, type
of information looked at was the

% Daily Value Question

Calorie Question

71.5%

7 % Correct

B % Incorrect

Figure 2. Proportion of participants who correctly and incorrectly answered the nutri-

tion label questions (n = 637).
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Table 2. Logistic Regression Model Examining Correlates of Correctly Estimating Calorie and Percent Daily Value Amounts

(n = 639)

Calorie Amount % Daily Value Amount

Odds 95% Confidence Odds 95% Confidence
Ratio Interval P Ratio Interval P
Gender
Male (reference) vs female 1.33 0.92-1.93 13 1.05 0.74-1.50 .79
Age, y < .001 .10
18-24 (reference) vs 25-34 1.32 0.66-2.64 44 0.87 0.47-1.60 .65
18-24 (reference) vs 35-64 0.55 0.32-0.94 .03 0.95 0.57-1.58 .84
18-24 (reference) vs = 65 0.29 0.15-0.54 <.001 0.52 0.29-0.97 .04
= 65 (reference) vs 25-34 4.58 2.30-9.13 < .001 1.65 0.89-3.07 1
= 65 (reference) vs 35-64 1.91 1.18-3.10 .009 1.81 1.11-2.97 .02
25-34 (reference) vs 35-64 0.42 0.23-.77 .005 1.10 0.65-1.85 74
Education .006 < .001
Low (reference) vs middle 2.15 1.34-3.43 .001 2.68 1.69-4.23 < .001
Low (reference) vs high 2.00 1.09-3.70 .03 4.00 2.15-7.45 < .001
High (reference) vs middle 1.07 0.66-1.76 .78 0.67 0.40-1.11 A2
Income .003 .008
= $39,999 (reference) vs $40,000-$79,999  2.05 1.27-8.29 .003 1.78 1.14-2.78 .01
= $39,999 (reference) vs = $80,000 2.36 1.36-4.08 .002 2.26 1.34-3.80 .002
$40,000-$79,999 (reference) vs = $80,000 1.15 0.65-2.04 .63 1.27 .74-2.18 .38
Ethnicity
White (reference) vs other 0.74 0.49-1.18 .16 0.50 0.34-0.74 .001
Body mass index .10 19
Underweight (reference) vs normal weight 1.61 0.42-6.19 49 1.95 0.51-7.47 .33
Underweight (reference) vs overweight 2.25 0.57-8.95 .25 1.28 0.33-5.00 72
Underweight (reference) vs obese 2.85 0.70-11.59 14 1.36 0.34-5.43 .66
Obese (reference) vs normal weight 0.56 0.34-0.93 .24 1.43 0.89-2.29 14
Obese (reference) vs overweight 0.79 0.48-1.31 .36 0.94 0.59-1.50 .80
Overweight (reference) vs normal weight 0.71 0.46-1.11 13 1.52 1.00-2.33 .05

Note: Bolded values indicate P < .05, which is considered significant.

only variable that was significant (P = taxes, of $40,000-$79,999, and = are similar to previous research con-

$80,000, were

.03). Specifically, participants who in-
dicated that they looked at nutrition
facts or calories on labels were signifi-
cantly more likely to correctly answer
the calorie question vs participants
who did not look at any information
on labels (P = .01; odds ratio, 2.59;
95% confidence interval, 1.25-5.35).
A separate logistic regression model
was run to identify sociodemographic
correlates of correctly answering the
% DV question (Table 2). Education,
income, and ethnicity were signifi-
cantly associated with correctly an-
swering the % DV question.
Participants who had middle or high
education levels were significantly
more likely to correctly answer the %
DV question vs participants who had
lower education levels. Higher income
was also associated with correct re-
sponses; individuals who had an an-
nual household income, before

significantly more
likely to answer the % DV question
correctly vs those who made =
$39,999. With respect to ethnicity,
Caucasian participants had a signifi-
cantly higher likelihood of answering
the % DV question correctly. No sig-
nificant differences were observed for
gender, age, and BMI.

In the second block of the logistic
regression, none of the added vari-
ables was significant and all of the so-
ciodemographic variables entered in
block 1 remained significant.

DISCUSSION

Approximately two thirds of partici-
pants correctly answered both the cal-
orie and DV questions, with slightly
fewer people able to correctly answer
the DV question. The current results

ducted in Canada.® A national survey
conducted in 2008 found that 80%
of Canadians were confident in their
understanding of nutrition labels,
which is somewhat higher than the
results found in the current study.®
This indicates that although people
report high comprehension, actual
understanding on nutrition label
tasks may be somewhat lower. The
findings are also broadly similar with
an international review of the under-
standing of nutrition labeling by
Cowburn and Stockley,* in which
where 19 studies found that people
have issues converting nutrition label
information. Converting serving sizes
is a difficult task for many people,
which was also reflected in the find-
ings of the current study, because
fewer participants correctly answered
the DV question. The nutrition label
used in the NVS tool displays rounded
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numbers for the calorie amounts (250
calories), serving sizes (1/2 cup), and
% daily amounts (20%) that are likely
to be easier to use than the numbers
commonly encountered in nutrition
labels. Therefore, the current study
may actually overestimate the propor-
tion of respondents who can accu-
rately use and convert nutrition
numbers.

With respect to sociodemographic
correlates of health literacy, lower in-
come and education were significantly
associated with incorrectly answering
both the NVS calorie question and
the DV question. In addition, older
age and non-white ethnicity were
significantly associated with incorrect
responses to the calorie and DV ques-
tions, respectively. These findings
were broadly consistent with previous
research indicating that comprehen-
sion of nutrition labels—and health
literacy, more generally—is lower
among more disadvantaged individ-
uals and older individuals.*>® %S
The findings on ethnicity, similar to
previous studies using the NVS tool,
indicate lower health literacy among
minority  groups.'*' As  with
research conducted by Shah et al,'®
BMI was not significantly associated
with health literacy in the current
study. Relatively few studies have
examined the association between
the NVS tool with BMI, and additional
research is required.

There were several limitations to
the current study. First, participants
were recruited from the Kitchener-
Waterloo region, which is not repre-
sentative of the entire Canadian
population, as described previously.'?
In addition, only individuals who
could both speak and write in English
were recruited. Under-representation
of non-English-speaking and lower
socioeconomic status individuals
likely overestimated levels of health
literacy in the broader population.
The survey participants were asked
questions regarding self-rated diet
and health, which may not have
been an accurate representation of
actual diet and health. Consequently,
the null findings for these variables
may have resulted from participants
over-reporting the quality of their
health and diet. Therefore, future
studies should include objective
measures of diet and health as op-
posed to self-report measures. Finally,

only 2 of the 6 NVS questions were
administered in the current study,
and therefore, these items may not
be fully representative of the entire
NVS measure as an overall measure
of nutrition label literacy. More
research on the understanding of
nutrition labels in Canada using all 6
NVS questions is required to assess
health literacy in a more comprehen-
sive manner.

IMPLICATIONS FOR
RESEARCH AND
PRACTICE

Health literacy remains a major bar-
rier for Canadians in understanding
nutrition labels. The current findings
indicate that a substantial minority
of Canadians are not able to apply
basic nutrition information presented
on government-mandated labels, un-
der study conditions that are likely
to overestimate comprehension. In
addition, comprehension was lowest
among the most disadvantaged socio-
demographic groups. Overall, the
study highlights the importance of
developing nutrition labels that are
easier to understand and apply.”'*
These findings have implications for
prepackaged food labeling, as well as
menu labeling policies, such as the
Food and Drug Administration
regulations that require calorie
amounts to be displayed on menus
in chain restaurants in the United
States.'® Previous research has high-
lighted the potential for the addition
of non-numerical information on
food labels (such as color-coded cate-
gories or qualitative descriptors),
which may improve comprehension
for individuals with low literacy. For
example, various front-of-package de-
signs have been found to improve
label understanding in individuals
with low health literacy.’
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