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Abstract

Introduction

Comparing nutrition labels and choosing lower sodium foods are
tactics to help reduce excessive sodium intake, a major risk factor
for hypertension. Our objective was to assess US adult consumers’
reported use and perceived understanding of sodium information
on nutrition labels by sociodemographic and health status.

Methods

We analyzed responses to questions from 3,729 adults aged 18
years or older participating in 2 national cross-sectional mail pan-
el surveys in 2010.

Results

We found that 19.3% (95% confidence interval [CI],
17.2%-21.6%) of respondents agreed they were confused about
how to figure out how much sodium is in the foods they eat;
57.9% (95% CI, 55.4%—60.5%) reported that they or the person
who shops for their food buy items labeled low salt or low sodi-
um; and 46.8% (95% CI, 44.3%-49.4%) reported they check nu-
trition labels for sodium content as a tactic to limit salt. Con-
sumers with a high school education or less were more likely than
college graduates to report they were confused about sodium con-
tent on labels (adjusted odds ratio [AOR], 1.9; 95% CI, 1.4-2.8)
and less likely to check labels for sodium as a tactic to limit salt
intake (AOR, 0.7; 95% CI, 0.6-0.98).

Conclusion

Most survey respondents in our study reported buying low sodi-
um food items. However, a higher proportion of respondents with
low education than respondents with high education reported con-
fusion with and less use of sodium content information, suggest-
ing enhanced efforts may be needed to assist this group. Opportun-
ity exists for health care professionals to educate patients about us-
ing and understanding nutrition labels and consuming a diet con-
sistent with the Dietary Approaches to Stop Hypertension (DASH)
eating plan.

Introduction

People who report using sodium information on food labels con-
sume significantly less sodium than those who do not use such in-
formation (1). In a 2012 Web-based survey conducted by the In-
ternational Food Information Council (IFIC), 37% of US con-
sumers reported regularly purchasing products labeled low sodi-
um (2). Additionally, 2014 IFIC data indicated that 95% of US
consumers believe sodium information on the Nutrition Facts la-
bel is very or somewhat helpful when making decisions about
what foods to buy and that more people are trying to limit salt or
sodium than are trying to limit calories, sugars, or fats (3). This
survey and others suggest that 53% to 58% of consumers limit or
are trying to limit, restrict, or avoid salt/sodium (3-5). In the
United States, packaged and restaurant foods are the primary
source of dietary sodium (6—8). Both the 2010 Dietary Guidelines
for Americans and Healthy People 2020 recommend reducing the
average US sodium intake, which is currently well above recom-
mended levels (9,10). Excess sodium intake can increase the risk
of high blood pressure and subsequent cardiovascular diseases, the
leading causes of death in the United States (11). In a 2010 report,
the Institute of Medicine (IOM) recommended revising and updat-
ing nutrition labels and monitoring consumers’ “ability to estim-
ate sodium intake,” and the US Food and Drug Administration is
proposing to update the Nutrition Facts label found on most pack-
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aged food items in the United States; if adopted, one of the pro-
posed changes would reduce the Daily Value for sodium from
2,400 mg to 2,300 mg. Data on consumer’s perceived understand-
ing, confusion, and reported use of sodium information on nutri-
tion labels for purchases can serve as a baseline for helping to
evaluate the impact of proposed changes. To our knowledge, re-
searchers have not evaluated consumers’ attitudes and beliefs
about their understanding of sodium content on nutrition labels.
We hypothesized that adults with a higher risk of heart disease
would be more likely to report using sodium information on la-
bels and that those with lower education would be less likely to re-
port understanding sodium information on labels. The primary ob-
jective of this analysis was to describe US adult consumers’ self-
reported use and perceived understanding of sodium information
on nutrition labels (both on the Nutrition Facts label and on the
front of food packages) by sociodemographic and health charac-
teristics.

Methods

With technical assistance from the Centers for Disease Control
and Prevention (CDC), we submitted 5 questions to the 2010 Con-
sumerStyles and 2 questions to the HealthStyles cross-sectional
mail panel surveys conducted by the public relations firm Porter
Novelli. We linked data from both surveys to evaluate responses
from the same participants to 6 statements and 1 question about
self-reported confusion, knowledge, and use of nutrition labels to
reduce sodium intake. The ConsumerStyles survey was conducted
in April and May 2010. Participants were selected according to re-
gion of residence, annual household income, population density,
age, and household size to create a diverse national sample. Of the
20,000 people selected, 10,328 (51.6%) responded. The Health-
Styles survey was conducted in September and October 2010;
6,253 people who responded to the 2010 ConsumerStyles survey
were randomly selected to participate, and 4,198 (67.1%) respon-
ded. Samples from the 2010 HealthStyles survey were weighted
for age, sex, race/ethnicity, annual household income, and house-
hold size to represent the US Census Bureau’s estimated US popu-
lation for 2009. For this study, data from the 2 surveys were
merged and a subsample of people responding to the 2010 Health-
Styles survey was used. Of the 4,198 HealthStyles respondents,
we consecutively excluded the following: 237 (5.6%) respondents
with incomplete responses on at least 1 of the survey statements or
questions of interest, 25 respondents missing information on edu-
cation, 120 respondents missing information on smoking status, 48
respondents missing information on height, and 39 respondents
missing information on weight. This process yielded 3,729 re-
spondents. Respondents included in our analyses did not differ
from those excluded (n = 469) in terms of sex, education level, re-

gion of residence, body mass index (BMI), or diabetes diagnosis
(Appendix). The possible responses to the question on smoking
were the following: “former smoker,” “nonsmoker” and “smoker.”
The categories “nonsmoker” and “former smoker” were combined.

A higher proportion of included respondents than excluded re-
spondents were aged 18 to 50 (60.5% vs 48.8%; P < .001), were
white non-Hispanic (69.8% vs 58.9%; P = .02), had an annual
household income of $60,000 or more (44.2% vs 29.9% ; P <
.001), and were nonsmokers (84.1% vs 77.3%; P =.055); a lower
proportion of included respondents reported high blood pressure
(28.2% vs 35.7%; P=.02) (Appendix).

This study was deemed exempt from institutional review board ap-
proval under federal regulation 45 CFR §46.101(b).

During the ConsumerStyles survey, participants were asked to use
a 5-point Likert scale to agree or disagree with the following 4
statements: “I specifically buy foods labeled low or reduced salt/
sodium,” “T am confused about how to figure out how much sodi-
um is in the food I eat,” “Information on nutrition labels often
helps me decide what food to buy,” and “I am confused about how
to use the Nutrition Facts label to figure out how much sodium is
in the food I eat.” Because the objective of our study focused on
sodium information, we did not analyze data on the third question
(whether nutrition labels helped participants to decide in general
what food to buy). Participants also were asked to answer yes or
no to the following statement: “I check nutrition labels for sodium
content as a tactic to lower the salt in my diet.” During the Health-
Styles survey, participants were asked to use a 5-point Likert scale
to agree or disagree with the following statement: “I know how to
monitor the amount of salt I eat based on the information provided
on nutrition labels.” They were also asked to respond yes or no to
the following question: “Do you or the person who shops for your
food buy items that are labeled ‘low salt’ or ‘low sodium’?”

The surveys also included questions about respondents’ so-
ciodemographic and health characteristics. Self-reported so-
ciodemographic characteristics included (but were not limited to)
age, sex, race/ethnicity, annual household income, education level,
and region of residence. Self-reported health characteristics in-
cluded height, weight, smoking status, diagnosed diabetes, and
diagnosed high blood pressure. Height and weight were used to
calculate each respondent’s body mass index ([BMI], weight in
kg/height in m?2).

Weighted percentages and 95% confidence intervals (Cls) were
calculated for the responses to the survey questions by sociodemo-
graphic and health characteristics. We used y2 tests to assess dif-
ferences in responses between subgroups, where an o level of .05
was considered significant. Multiple logistic regression analyses
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were conducted for each question to determine the associations
with sociodemographic and health characteristics. Adjusted odds
ratios (AORs) and 95% CIs were obtained from each model after
controlling for age, sex, race/ethnicity, annual household income,
education level, region of residence, BMI, smoking status, dia-
gnosed diabetes, and diagnosed high blood pressure. Preliminary
analyses of the 5-point Likert responses were conducted to exam-
ine the AORs for “agree” versus the 2 other responses (“neither
agree nor disagree” and “disagree”). Responses of “strongly
agree,” “moderately agree,” and “somewhat agree” were com-
bined into 1 “agree” category. All statistical analyses were per-
formed using the following statistical software: SPSS Statistics
(version PASW18, 2010; IBM Corp) and SAS (version 9.2, 2012;
SAS Institute Inc). SPSS was used to run the descriptive analyses
and y? tests, and SAS was used to generate logistic regressions and
to replicate the main results.

Results

Reported understanding of how to monitor sodium content in
foods varied by question (Table 1). About 1 in 5 (19.3%) respond-
ents agreed they were confused about how to figure out how much
sodium is in the food they eat (29% neither agreed nor disagreed,
and 52% disagreed), and 1 in 8 (13.2%) respondents agreed that
they were confused about how to use Nutrition Facts label to fig-
ure out how much sodium is in the food they eat (23% neither
agreed nor disagreed, and 64% disagreed) (Table 1). Most (55.8%)
agreed they knew how to monitor the amount of salt they eat
based on the information provided on nutrition labels (28% neither
agreed nor disagreed, and 16% disagreed). After adjusting for oth-
er characteristics, respondents with a high school education or less
were more likely than college graduates to agree they were con-
fused about how to figure out how much sodium is in their food
(Table 1), as were adults aged 71 or older (compared with adults
aged 18 to 50), black non-Hispanics (compared with white non-
Hispanics), those with an annual household of income $15,000 or
less (compared with those with an income of >$60,000), and those
with a diabetes diagnosis (compared with those who did not re-
port having diabetes). Similarly, when asked about confusion with
how to use nutrition facts labels to figure out sodium content, re-
spondents aged 51 or older (compared with respondents aged
18-50); black non-Hispanics, Hispanics, and those of “other” race/
ethnicity (compared with white non-Hispanics), those with an an-
nual household income of less than $15,000 (compared with those
with an income of >$60,000), and non-college graduates (com-
pared with college graduates) were more likely to agree they were
confused. Women were more likely than men to report knowing
how to monitor the amount of salt they eat based on nutrition la-
bels but were not less likely to agree they were confused.

Reported use of sodium information on nutrition labels also var-
ied by question (Table 2). About 1 in 3 (35.6%) respondents
agreed they specifically buy foods labeled low or reduced salt or
sodium (28% neither agreed nor disagreed, and 37% disagreed),
and a little less than half (46.8%) said they check nutrition labels
for sodium content as a tactic to lower salt in their diet. Most
(57.9%) said they or the person who shops for their food buy items
that are labeled low salt or low sodium.

Reported use of sodium labeling typically found on the front of
food packages (eg, “low sodium”) during shopping varied by so-
ciodemographic and health characteristics (Table 2). The percent-
age of respondents who agreed that they specifically buy foods
labeled low or reduced salt/sodium ranged from 27.0% (current
smokers) to 52.6% (those aged >71). After adjusting for other
characteristics, the likelihood of specifically buying foods labeled
low or reduced salt/sodium was higher among respondents aged
51 or older than among those aged 18 to 50. The proportions
agreeing were also higher among non-Hispanic blacks and those
from “other” race/ethnicity than among non-Hispanic whites and
among respondents who reported having high blood pressure than
among those who did not report having high blood pressure.

About 7 of 10 respondents who were aged 71 or older, were non-
Hispanic black, or who reported having diabetes or high blood
pressure indicated they or the person who shops for their food
buys items labeled low salt or low sodium (Table 2). After adjust-
ing for other characteristics, the likelihood of reporting they or the
person who shops for their food buy low-salt or low sodium items
was higher among those aged 51 or older than among those aged
18 to 50, among non-Hispanic blacks than among non-Hispanic
whites, and among those who reported having diabetes or high
blood pressure than among those who did not report having those
conditions.

Discussion

This study suggests that less than 20% of US adult consumers are
confused about how to figure out how much sodium is in the foods
they eat and that more than half believe they know how to use nu-
trition labels to monitor the amount of salt they eat. Although
these data are from 2010 they are useful in understanding con-
sumers’ reported use and perceived understanding about the sodi-
um content on nutrition labels. Consumer knowledge and under-
standing is unlikely to have changed between 2010 and 2015, giv-
en that no major education campaigns have taken place in the
United States during this time and that our results on reported use
of nutrition labels are consistent with the results of other studies
(3-9).
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Of some concern is that adults with less education or at higher risk
of hypertension, such as older adults, non-Hispanic blacks, and
those with diabetes, were more likely to be confused about how to
figure out how much sodium is in the food they eat. Although
most respondents to the 2010 ConsumerStyles and HealthStyles
surveys reported that information on nutrition labels helps them
decide what foods to buy (data not reported), results also suggest
that most adults do not check Nutrition Facts labels as a tactic to
lower salt in their diet. The difference in reported understanding
and behavior could be related to a misunderstanding of 1 or both
questions, use of nutrition labels to help make purchasing de-
cisions not related to sodium, use of another tactic or strategy as
the primary means to reduce sodium intake (eg, not adding salt at
the table), or a lack of translation from knowledge to behavior be-
cause of other purchase considerations, such as time, preference,
or cost. Not adding salt at the table is less effective than checking
nutrition labels and choosing the lower-sodium option, because
most sodium consumed in the United States is from sodium in
packaged and restaurant foods, and only a small percentage is
from salt added by the consumer. As hypothesized, respondents
with less education were consistently more likely to agree they
were confused about using Nutrition Facts labels to monitor their
sodium intake, and less likely to check nutrition labels as a tactic
to lower salt in their diet. These data extend findings from previ-
ous studies on the association of education with general use of
food labels (12—14).

Our results suggesting that most US consumers or the person who
shops for their food buy items labeled low salt or low sodium is
consistent with other research (5,15) and suggests a demand for
lower-sodium food choices (4) and the presentation of informa-
tion on the front of the package to make choices. However, we do
not know whether consumers are buying only 1 low sodium
product or multiple low sodium products. A standardized front-of-
package labeling system, similar to that proposed by the IOM in
2011, could help consumers make more healthful choices about
their food purchases (16). Counseling consumers about reading
and understanding food labels might be especially beneficial
among populations with low socioeconomic status and among
those who have risk factors for high blood pressure. Consumer
knowledge of sodium and corresponding behavior change may be
further influenced by counseling on the major sources of sodium
and the Dietary Approaches to Stop Hypertension (DASH) eating
plan. This approach may be especially beneficial among those who
report having high blood pressure, who are already more likely to
report that they or the person who shops for their food buy foods
labeled low or reduced salt or sodium. However, because individu-
al behavior change is difficult and because sodium is added to the
food supply before foods are purchased, gradual reductions of so-

dium content by the food industry as a primary strategy recom-
mended by the IOM to reduce US sodium intake would require
little change on the part of the consumer.

Our study has several limitations. First, because ConsumerStyles
and HealthStyles are mail panel surveys, they reach a population
in which racial/ethnic minority and low-income households may
be underrepresented. These surveys are based on a convenience
sample of people willing to participate in a panel survey, and the
characteristics of respondents to the survey or to certain questions
may differ from the characteristics of the general population. Al-
though the data were weighted to have the same distribution of
key demographic characteristics as the distribution in the United
States, they are not nationally representative. Even so, a previous
study suggested that reported behaviors correlate well with repres-
entative and population-based surveillance data from CDC’s Be-
havioral Risk Factor Surveillance System (17). Second, because
these surveys require literacy in English, people who do not speak
English cannot participate. Third, respondents self-report their
ability to understand nutrition labels, and the questions asked do
not test the respondents’ actual knowledge. In addition, because
the results of this study are based on self-reported data, they do not
necessarily translate into consumer action. We do not know how
the consumer uses information on sodium content to estimate their
sodium intake. The strengths of this research include the large
sample size, the contribution to new findings on consumers’ per-
ceived understanding of sodium information on nutrition labels,
and support of recommendations in a 2010 IOM report to
strengthen and expand activities to measure population know-
ledge, attitudes, and behaviors about sodium among US con-
sumers (7).

The results of this study suggest that most household food pur-
chasers buy food items labeled low salt or low sodium, but fewer
people — including members of subpopulations at high risk for
high blood pressure and those with a high school education or less
— check nutrition labels for sodium content as a tactic to limit so-
dium intake, and some adults are confused about how to determ-
ine the amount of sodium in foods. Food manufacturers can meet
this demand by producing food items that are lower in sodium and
including this information on the front of their packages. Doing so
will offer greater choice and availability for the majority of con-
sumers who want to buy low sodium products. Registered dieti-
tians, health care professionals, and public health professionals can
help by educating their clients and patients about the major
sources of sodium in our diets, the importance of using nutrition
labels to choose low-sodium foods, and how to understand and use
nutrition labels.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

4 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2015/14_0522.htm



PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 12, E48
APRIL 2015

Acknowledgments

We thank Janelle Peralez Gunn for her contribution to this article.

Author Information

Corresponding Author: Jessica Lee Levings, MS, RD, LD,
Contractor, Division for Heart Disease and Stroke Prevention,
National Center for Chronic Disease Prevention and Health
Promotion, Centers for Disease Control and Prevention, MS K-72,
4770 Buford Hwy, Chamblee, GA 30341. Telephone: 770-488-
8243. Email: JLevings@cdc.gov.

Author Affiliations: Joyce Maalouf, Xin Tong, Mary E. Cogswell,
Division for Heart Disease and Stroke Prevention, National Center
for Chronic Disease Prevention and Health Promotion, Centers for
Disease Control and Prevention, Atlanta, Georgia.

References

1. Ollberding NJ, Wolf RL, Contento 1. Food label use and its
relation to dietary intake among US adults. ] Am Diet Assoc
2010;110(8):1233-7.

2. International Food Information Council. 2012Food and health
survey. Consumer attitudes toward food safety, nutrition and
health. http://www.foodinsight.org/Content/3840/
2012%20IFIC%20F00d%20and%20Health%20Survey%20Re
port%200f%20Findings%20(for%20website).pdf. Accessed
November 19, 2014.

3. International Food Information Council. 2014Food and health
survey. The pulse of America’s diet from beliefs to behaviors.
http://www.foodinsight.org/sites/default/files/
2014%20F00d%20and%20Health%20Survey%20Full%20Rep
ort.pdf. Accessed November 19, 2014.

4. American Heart Association. Infographic: 75% of Americans
want less sodium in restaurant and processed food. http://
www.heart.org/HEARTORG/GettingHealthy/NutritionCenter/
HealthyEating/75-of-Americans-Want-Less-Sodium-in-
Processed-and-Restaurant-Foods-
Infographic UCM_ 467291 SubHomePage.jsp. Accessed
January 12, 2015.

5. Fifteen percent of dieters are concerned about salt intake [press
release]. London (UK): Mintel Group; 2012. http://
www.mintel.com/press-centre/food-and-drink/fifteen-percent-
of-dieters-are-concerned-about-salt-intake. Accessed
November 19, 2014.

6.Mattes RD, Donnelly D. Relative contributions of dietary
sodium sources. J Am Coll Nutr 1991;10(4):383-93.

7. Institute of Medicine. Strategies to reduce sodium intake in the
United States. Washington (DC): The National Academies
Press; 2010. http://www.iom.edu/reports/2010/strategies-to-
reduce-sodium-intake-in-the-united-states.aspx. Accessed
November 19, 2014.

8. Anderson CA, Appel LJ, Okuda N, Brown 1J, Chan Q, Zhao L,
et al. Dietary sources of sodium in China, Japan, the United
Kingdom, and the United States, women and men aged 40 to
59 years: the INTERMAP study. J] Am Diet Assoc 2010;
110(5):736-45.

9.Dietary guidelines for Americans, 2010 .7th edition.
Washington (DC): US Department of Health and Human
Services, US Department of Agriculture; 2011. http://
health.gov/dietaryguidelines/2010.asp. Accessed November
19,2014.

10. What we eat in America, NHANES 2011-2012. Nutrient
intakes from food and beverages. Beltsville (MD): US
Department of Agriculture, Agricultural Research Service,
Beltsville Human Nutrition Research Center, Food Surveys
Research Group. Hyattsville (MD): US Department of Health
and Human Services, Centers for Disease Control and
Prevention, National Center for Health Statistics. http://
www.ars.usda.gov/SP2UserFiles/Place/80400530/pdf/1112/
Table 1 NIN GEN_11.pdf. Accessed November 19, 2014.

11.Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD,
Blaha MJ, et al. Heart disease and stroke statistics — 2014
update: a report from the American Heart Association.
Circulation 2014;129(3):e28-292.

12. Satia JA, Galanko JA, Neuhouser ML. Food nutrition label use
is associated with demographic, behavioral, and psychosocial
factors and dietary intake among African Americans in North
Carolina. J] Am Diet Assoc 2005;105(3):392—-402, discussion
402-3.

13.Macon JF, Oakland MJ, Jensen HH, Kissack PA. Food label
use by older Americans: data from the Continuing Survey of
Food Intakes by Individuals and the Diet and Health
Knowledge Survey 1994-96. J Nutr Elder 2004;24(1):35-52.

14.Nayga RMIJr. Nutrition knowledge, gender, and food label use.
J Consum Aff 2000;34(1):97-112.

15. International Food Information Council Foundation. 2011Food
& Health Survey: consumer attitudes toward food safety,
nutrition and health. http://www.foodinsight.org/Content/3840/
2011%20IFIC%20FDTN%20F00d%20and%20Health%20Sur
vey.pdf. Accessed November 20, 2014.

16.Institute of Medicine. Examination of front-of-package
nutrition rating systems and symbols. Washington (DC): The
National Academies Press; 2011. http://books.nap.edu/
openbook.php?record id=13221. Accessed April 10, 2012.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2015/14_0522.htm « Centers for Disease Control and Prevention 5



PREVENTING CHRONIC DISEASE VOLUME 12, E48

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY APRIL 2015

17. Behavioral Risk Factor Surveillance System. Atlanta (GA):
Centers for Disease Control and Prevention. http://
www.cdc.gov/brfss/. Accessed November 19, 2014.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

6 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2015/14_0522.htm



PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 12, E48
APRIL 2015

Tables

Table 1. Confusion About and Knowledge of Sodium Information on Food Labels Among Selected Respondents (n =
3,729) to ConsumerStyles and HealthStyles Surveys, 20102

Characteristic

| eat.

| am confused about how to figure
out how much sodium is in the food

| am confused about how to use
Nutrition Facts label to figure out
how much sodium is in the food |

eat.

| know how to monitor the amount
of salt | eat based on the
information provided on nutrition
labels.

Agree, % (95% CI)P

AOR (95% Cl)

Agree, % (95% CI)P

AOR (95% ClI)

Agree, %(95% CI)°

AOR (95% ClI)

Overall 19.3 (17.2-21.6) —| 13.2(11.8-14.8) —| 55.8(53.2-58.4) —
Agey

18-50 18.0 (14.8-21.6)¢| 1.0 [Reference] 10.8 (8.8-13.1)4| 1.0 [Reference]| 53.8(49.8-57.7)¢| 1.0 [Reference]
51-70 19.0 (16.9-21.2)| 1.05(0.8-1.3)| 16.0(14.0-18.1) 1.7 (1.3-2.3)| 60.5(57.7-63.2) 1.2(1.0-1.4)
>71 28.8 (24.7-33.3) 1.9 (1.4-2.6)| 20.0(16.4-24.1) 2.3(1.6-3.2)| 54.5(49.7-59.1) 0.9 (0.7-1.2)
Sex

Male 19.1 (16.7-21.7)| 1.0 [Reference]| 12.7 (10.9-14.8)| 1.0 [Reference]| 51.7 (48.0-55.4)%| 1.0 [Reference]
Female 19.5(16.3-23.2)| 1.05(0.8-1.4)| 13.7 (11.6-16.1) 1.1(0.8-1.4)| 59.7 (56.0-63.3) 1.5(1.2-1.8)
Race/ethnicity

White, non- 16.5 (14.2-19.0)4| 1.0 [Reference] 11.5 (9.9-13.3)¢| 1.0 [Reference] 58.1 (55.0-61.2)| 1.0 [Reference]
Hispanic

Black, non- 31.4(22.9-41.4) 2.1(1.3-3.5)| 17.5(13.2-22.8)| 1.5(1.01-2.1)| 50.4(41.3-59.4) 0.7 (0.5-1.1)
Hispanic

Hispanic 22.0(17.5-27.3)| 1.4(0.97-2.0)| 16.0(12.3-20.6)| 1.4(1.01-2.1)| 50.4(43.9-57.0)| 0.8 (0.6-1.04)
Otherf 23.9(17.1-32.3)| 1.6(1.02-2.4)| 19.6(13.3-28.0)| 1.8(1.01-3.3)| 51.3(41.7-60.8) 0.8 (0.5-1.1)
Annual household income, $

<15,000 35.2 (29.6-41.3)d 1.9 (1.3-2.8)| 23.6(18.8-29.2)d 1.8 (1.2-2.7)| 53.4 (47.2-59.5)° 0.9 (0.6-1.2)
35,000—24,90 20.4 (14.5-27.9) 0.9(0.6-1.4)| 20.0(14.5-26.8) 1.5(0.9-2.5)| 61.4(51.6-70.3) 1.2(0.8-1.9)
(2)5,000—39,90 20.5(14.2-28.7)| 1.06(0.7-1.4)| 13.2(10.1-17.1) 1.1(0.7-1.6)| 46.9 (40.0-53.9) 0.7 (0.5-0.9)
30,000—59,90 16.4 (11.0-23.6) 0.9 (0.6-1.4) 9.9 (7.6-12.9) 0.8(0.6-1.2)| 54.0(47.9-60.0) 0.8(0.6-1.1)
>60,000 15.5(13.2-18.1)| 1.0 [Reference] 10.0 (8.1-12.3)| 1.0 [Reference] 59.0 (65.3-62.7)| 1.0 [Reference]

Education level

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval.

@ All estimates are weighted for age, sex, race/ethnicity, annual household income, and household size. The model included age, sex, race/ethnicity,
annual household income, education level, region of residence, body mass index, smoking status, diagnosis of diabetes, and diagnosis of high blood

pressure.

b Responses were offered on a 5-point Likert scale of “strongly agree,” “moderately agree,” “somewhat agree,” “neither agree nor disagree” and “dis-
agree.” “Strongly agree,” “moderately agree,” and “somewhat agree” were combined into one “agree” category.

2 test P< .05.
d %2 test P< .001.
e y2 test P< .01

f Other race includes Alaska Native, American Indian, Asian, Native Hawaiian, and Other Pacific Islander.
€ The possible responses to the question on smoking were the following: “former smoker,” “nonsmoker”, and “smoker.” The categories “nonsmoker”
and “former smoker” were combined.

(continued on next page)
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(continued)

Table 1. Confusion About and Knowledge of Sodium Information on Food Labels Among Selected Respondents (n =
3,729) to ConsumerStyles and HealthStyles Surveys, 20102

| am confused about how to figure
out how much sodium is in the food

| am confused about how to use
Nutrition Facts label to figure out
how much sodium is in the food |

| know how to monitor the amount
of salt | eat based on the
information provided on nutrition

| eat. eat. labels.
Characteristic | Agree, % (95% CI)® | AOR (95% Cl) | Agree, % (95% CI) | AOR (95% Cl) | Agree, %(95% CI)® | AOR (95% Cl)
<High school 25.6 (21.0-30.9)d 1.7 (1.2-2.5)| 18.5(15.4-22.1)d 1.9 (1.4-2.8)| 54.0(48.9-59.0)°| 0.8 (0.6-1.01)
graduate
Some college 19.7 (16.3-23.7)| 1.4 (0.99-1.9) 14.0 (11.5-17.0) 1.6 (1.1-2.3) 53.1(48.5-57.7)| 0.7 (0.6-0.95)

College 13.9 (11.8-16.4)| 1.0 [Reference] 8.2 (6.7-10.0)| 1.0 [Reference] 60.5 (566.8-64.2)| 1.0 [Reference]
graduate

Region

Northeast 18.1(14.0-23.1)| 0.98 (0.6-1.5)| 14.5(11.3-18.5) 1.1(0.8-1.7)| 56.4(50.0-62.7) 0.9 (0.7-1.3)
Midwest 19.1 (14.7-24.5)| 0.99 (0.7-1.5) 11.0 (8.7-13.7) 0.8(0.6-1.1)| 53.2(48.2-58.1) 0.9(0.7-1.1)
South 20.8 (17.3-24.8)| 1.0 [Reference] 14.2 (11.8-17.1)| 1.0 [Reference] 56.8 (62.2-61.3)| 1.0 [Reference]
West 17.6 (14.4-21.4) 0.9 (0.6-1.3) 12.8 (9.9-16.4) 0.9(0.6-1.3)| 56.7(51.9-61.5) 1.0 (0.8-1.3)

Body mass index, kg/m?

<25.00 16.8 (13.2-21.3)¢| 1.0 [Reference] 12.1 (9.5-15.2)°| 1.0 [Reference] 56.7 (61.7-61.6)| 1.0 [Reference]
25.00-29.99 17.8 (15.0-21.0) 1.1(0.7-1.5) 11.1 (9.0-13.5) 0.9 (0.6-1.3)| 54.9(50.3-59.3) 1.0 (0.8-1.3)
>30.00 23.0(19.3-27.2) 1.3(0.9-1.9)| 16.3(13.9-19.1) 1.3(0.9-1.8)| 56.0(51.8-60.0) 0.9 (0.7-1.3)
Current smoking statusé

No 19.0 (16.7-21.5)| 1.0 [Reference] 12.6 (11.2-14.2)| 1.0 [Reference] 56.2 (63.3-59.0)| 1.0 [Reference]
Yes 21.0(16.3-26.6) 1.1(0.7-1.6)| 16.5(12.2-21.9) 1.3(0.8-1.9)| 54.2(48.1-60.2)| 0.98(0.7-1.3)

Diagnosed diabetes

No

17.9 (15.7-20.4)4

1.0 [Reference]

12.3(10.8-14.0)4

1.0 [Reference]

55.3 (562.4-58.2)

1.0 [Reference]

Yes

29.7 (25.1-34.7)

1.5(1.1-2.0)

20.1(16.6-24.1)

1.2 (0.9-1.7)

59.7 (54.7-64.5)

1.2 (0.9-1.6)

Diagnosed high blood pressure

No

17.6 (15.0-20.7)°

1.0 [Reference]

11.9 (10.2-13.9)¢

1.0 [Reference]

55.0 (51.6-58.4)

1.0 [Reference]

Yes

23.5(20.9-26.3)

1.0 (0.8-1.3)

16.5 (14.3-18.9)

0.9 (0.7-1.2)

58.0 (54.7-61.3)

1.1 (0.9-1.4)

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval.

@ All estimates are weighted for age, sex, race/ethnicity, annual household income, and household size. The model included age, sex, race/ethnicity,
annual household income, education level, region of residence, body mass index, smoking status, diagnosis of diabetes, and diagnosis of high blood

pressure.

b Responses were offered on a 5-point Likert scale of “strongly agree,” “moderately agree,” “somewhat agree,” “neither agree nor disagree” and “dis-
agree.” “Strongly agree,” “moderately agree,” and “somewhat agree” were combined into one “agree” category.

€2 test P< .05.
dx2 test P< .001.
€y2 test P< .01

fOther race includes Alaska Native, American Indian, Asian, Native Hawaiian, and Other Pacific Islander.
€ The possible responses to the question on smoking were the following: “former smoker,” “nonsmoker”, and “smoker.” The categories “nonsmoker”
and “former smoker” were combined.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
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Table 2. Consumer Use of Food Labels to Monitor Dietary Sodium Intake Among Selected Respondents (n = 3,729) to
ConsumerStyles and HealthStyles Surveys, 20102

Characteristic

| specifically buy foods labeled low
or reduced salt/sodium.

| check nutrition labels for sodium
as a tactic to lower salt in my diet.

Do you or the person who shops for
your food buy items that are
labeled “low salt” or “low sodium.”

Agree, %(95% CI)°

AOR (95% ClI)

Yes, % (95% Cl)¢

AOR (95% Cl)

Yes, % (95% CI)¢

AOR (95% ClI)

Overall 35.6 (33.1-38.1) —| 46.8(44.3-49.4) —| 57.9 (55.4-60.5) -
Age,y

18-50 30.3 (26.6-34.3)4| 1.0 [Reference]| 43.3 (39.4-47.3)¢| 1.0 [Reference]| 52.4 (48.4-56.3)¢| 1.0 [Reference]
51-70 40.8 (38.1-43.6) 1.4 (1.1-1.7)| 50.3(47.5-53.1)| 1.2(1.02-1.5)| 64.7 (62.0-67.3) 1.4 (1.2-1.8)
>71 52.6 (47.9-57.3) 2.2(1.7-3.0)| 58.1(53.4-62.7) 1.7 (1.3-2.3)| 72.0(67.6-76.1) 2.0 (1.5-2.7)
Sex

Male 33.6 (30.5-37.0)| 1.0 [Reference]| 43.3(39.8-7.0)4| 1.0 [Reference]| 56.7 (53.0-60.3)| 1.0 [Reference]
Female 37.4(33.8-41.2)| 1.2(1.01-1.6)| 50.0 (46.4-53.6) 1.4 (1.1-1.7)| 59.1(55.6-62.6) 1.1(0.9-1.4)
Race/ethnicity

White non- 33.2(30.4-36.1)4| 1.0 [Reference]| 46.6 (43.5-49.6)| 1.0 [Reference]| 56.1 (53.1-59.1)8| 1.0 [Reference]
Hispanic

Black non- 46.2 (37.2-55.4) 1.7 (1.1-2.5)| 48.7(39.7-57.7) 1.1(0.8-1.5)| 72.2(65.5-78.0) 2.1(1.4-3.1)
Hispanic

Hispanic 35.8 (30.0-42.1) 1.2(0.9-1.7)| 45.3(38.8-52.0) 0.9 (0.7-1.3)| 60.1(53.3-66.6) 1.2(0.9-1.7)
Otherf 43.5 (34.0-53.4) 2.0(1.2-3.1)| 49.7 (40.2-59.3) 1.3(0.9-2.0)| 47.8(38.6-57.2) 0.8 (0.6-1.2)
Annual household income, $

<15,000 37.9 (32.3-43.9) 1.1(0.8-1.5)| 48.9 (42.8-55.1)8 1.2(0.8-1.6)| 57.3(51.1-63.3) 0.8 (0.6-1.2)
15,000-24,900 31.5(24.3-39.7) 0.8(0.5-1.2)| 35.2(28.0-43.1) 0.6 (0.4-0.9)| 55.2(45.6-64.4) 0.8(0.7-1.4)
25,000-39,900 41.4 (34.3-49.0)| 1.4(0.97-1.9)| 53.0(45.9-59.9)| 1.3(0.97-1.8)| 60.2(53.2-66.8)| 1.04(0.7-1.4)
40,000-59,900 38.7 (32.7-45.1) 1.3(0.9-1.8)| 48.1(42.1-54.1) 1.1(0.8-1.5)| 59.1(53.2-64.6)| 1.05(0.8-1.4)
>60,000 32.7(29.4-36.2)| 1.0 [Reference]| 46.5(42.9-50.2)| 1.0 [Reference]| 57.6(53.9-61.2)| 1.0 [Reference]
Education level

<High school 35.1(30.2-40.3) 0.9 (0.7-1.2)| 40.8 (35.9-45.9)8| 0.7 (0.6-0.98)| 55.8(50.7-60.8) 0.9 (0.7-1.2)
graduate

Some college 36.3 (32.0-40.9) 1.1(0.8-1.4)| 49.9 (45.3-54.4) 1.1(0.9-1.4)| 58.6(54.2-62.9)| 1.00(0.8-1.3)

College graduate

35.1(31.9-38.4)

1.0 [Reference]

47.7 (44.2-51.3)

1.0 [Reference]

58.8 (55.0-62.5)

1.0 [Reference]

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval.
@ Estimate percentages are weighted for age, sex, race/ethnicity, annual household income, and household size. The model included age, sex, race/
ethnicity, annual household income, education level, region of residence, body mass index, smoking status, diagnosis of diabetes, and diagnosis of

high blood pressure.

b Responses were offered on a 5-point Likert scale of “strongly agree,” “moderately agree,” “somewhat agree,” “neither agree nor disagree” and “dis-

agree.” “Strongly agree,” “moderately agree,” and “somewhat agree” were combined into 1 “agree” category.

¢ Questions were answered as yes or no.

d x2 test P<.01.
€ y2 test P< .001.

fOther race includes Alaska Native, American Indian, Asian, Native Hawaiian, and Other Pacific Islander.

gy2 test P< .05.

h The possible responses to the question on smoking were the following: “former smoker,” “nonsmoker,” and “smoker.” The categories “nonsmoker”
and “former smoker” were combined.

(continued on next page)
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(continued)

Table 2. Consumer Use of Food Labels to Monitor Dietary Sodium Intake Among Selected Respondents (n = 3,729) to
ConsumerStyles and HealthStyles Surveys, 20102

Do you or the person who shops for
| specifically buy foods labeled low | | check nutrition labels for sodium your food buy items that are

or reduced salt/sodium. as a tactic to lower salt in my diet. | labeled “low salt” or “low sodium.”
Characteristic Agree, %(95% CI)P| AOR (95% CI) | Yes, % (95% CI)® | AOR (95% Cl) | Yes, % (95% CI)¢ | AOR (95% Cl)
Region
Northeast 36.2(30.7-42.0)| 1.1(0.8-1.4)| 48.5(42.3-54.7)| 1.1(0.8-1.5)| 62.8 (56.6-68.6)8| 1.2 (0.9-1.7)
Midwest 34.2 (29.5-39.4) 1.0 (0.7-1.3)| 44.5(39.6-49.5) 0.9(0.7-1.2)| 51.2(46.3-56.1)| 0.8 (0.6-1.00)
South 36.6 (32.4-41.1)| 1.0 [Reference]| 46.6(42.2-51.1)| 1.0 [Reference]| 59.2 (54.7-63.6)| 1.0 [Reference]
West 34.6 (30.1-39.4) 0.9(0.7-1.2)| 48.7 (43.9-53.6)| 1.04(0.8-1.4)| 59.3(54.4-64.0) 1.1(0.8-1.4)
Body mass index, kg/m?
<25.00 34.7 (30.2-39.5)| 1.0 [Reference]| 47.2(42.4-52.0)| 1.0 [Reference]| 54.3 (49.5-59.1)| 1.0 [Reference]
25.00-29.99 34.8 (31.2-38.6) 0.9 (0.7-1.2)| 46.6(42.2-51.0) 0.9(0.7-1.2)| 57.5(53.0-61.9)| 1.03(0.8,1.4)
>30.00 37.2(32.9-41.7) 0.9(0.7-1.3)| 46.7 (42.6-50.8) 0.9(0.7-1.2)| 61.8(57.9-65.5) 1.2 (0.9-1.5)
Current smoking status”
No 37.2(34.5-40.0)4| 1.0 [Reference]| 48.1 (45.2-50.9)8| 1.0 [Reference]| 59.5 (56.7-62.3)4| 1.0 [Reference]
Yes 27.0(21.7-33.1) 0.7 (0.5-0.9)| 40.3(34.5-46.4)| 0.8(0.6-1.02)| 49.6 (43.5-55.6)| 0.8(0.6-1.02)
Diagnosed diabetes
No 34.1(31.4-36.9)%| 1.0 [Reference]| 45.7 (42.9-8.5)4| 1.0 [Reference]| 56.0 (53.2-58.8)8| 1.0 [Reference]
Yes 47.1 (42.0-52.2)| 1.2(0.96-1.6)| 55.3(50.1-60.3)| 1.3(1.05-1.7)| 72.4(67.4-76.9) 1.5(1.2-2.0)
Diagnosed high blood pressure
No 31.2 (28.1-34.4)¢| 1.0 [Reference]| 44.7 (41.4-8.1)4| 1.0 [Reference]| 53.8 (50.5-57.1)¢| 1.0 [Reference]
Yes 46.8 (43.5-50.2) 1.6 (1.3-2.0)| 52.1(48.8-55.5)| 1.2(0.98-1.5)| 68.4 (65.3-71.4) 1.4 (1.1-1.7)

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval.

@ Estimate percentages are weighted for age, sex, race/ethnicity, annual household income, and household size. The model included age, sex, race/
ethnicity, annual household income, education level, region of residence, body mass index, smoking status, diagnosis of diabetes, and diagnosis of
high blood pressure.

b Responses were offered on a 5-point Likert scale of “strongly agree,” “moderately agree,” “somewhat agree,” “neither agree nor disagree” and “dis-
agree.” “Strongly agree,” “moderately agree,” and “somewhat agree” were combined into 1 “agree” category.

¢ Questions were answered as yes or no.

d x2 test P<.01.

€ y2 test P< .001.

fOther race includes Alaska Native, American Indian, Asian, Native Hawaiian, and Other Pacific Islander.

gy2 test P< .05.

h The possible responses to the question on smoking were the following: “former smoker,” “nonsmoker,” and “smoker.” The categories “nonsmoker”
and “former smoker” were combined.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.
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Appendix. Comparison of Study Participants Whose Data Were Included in
Analyses (n = 3,729) and Study Participants Who Were Excluded (n = 469),
HealthStyles 2010

Included (n = 3,729)2 Excluded (n = 469)
Characteristic NP | %° (95% Cl) NP | %° (95% Cl) X2 PValue
Age,y
18-50 1,752 60.5 (58.3-62.7) 163 48.8 (42.2-55.5)
51-70 1,478 29.9 (28.1-31.8) 199 34.0 (28.8-39.5) <.001
>71 499 9.6 (8.7-10.6) 107 17.2 (13.8-21.2)
Sex
Male 1,825 48.0 (45.5-50.6) 232 47.4 (40.9-53.9) 20
Female 1,904 52.0 (49.4-54.5) 237 52.6 (46.1-59.1)
Race/ethnicity
White non-Hispanic 2,590 69.8 (67.4-72.2) 281 58.9 (52.1-65.3)
Black non-Hispanic 389 11.2 (9.4-13.2) 69 15.2 (11.0-20.7) 02
Hispanic 405 13.1(11.6-14.9) 69 17.7 (12.8-24.1)
Otherd 345 5.9 (4.8-7.1) 50 8.2 (5.2-12.7)
Annual household income, $
<15,000 518 11.7 (10.4-13.2) 114 23.0(18.2-28.7)
15,000-24,900 300 11.3(9.4-13.4) 59 15.6 (10.8-22.0)
25,000-39,900 440 15.9 (14.0-18.1) 60 15.7 (11.2-21.6) <.001
40,000-59,900 591 16.8 (15.1-18.8) 64 15.8 (10.9-22.4)
>60,000 1,880 44.2 (41.7-46.8) 172 29.9 (25.0-35.2)
Education level
<High school graduate 976 25.8 (23.6-28.1) 150 29.9 (24.8-35.5)
Some college 1,386 40.5 (37.9-43.1) 154 40.0 (33.4-47.0) .32
College graduate 1,367 33.8(31.6-36.1) 137 30.1 (25.0-35.8)
Region
Northeast 684 18.5 (16.5-20.6) 76 13.7 (10.4-17.8)
Midwest 901 24.5 (22.4-26.7) 98 24.6 (18.7-31.8) 06
South 1,386 38.8 (36.3-41.5) 199 46.6 (40.1-53.3)
West 758 18.2 (16.6-19.9) 96 15.0 (11.9-18.7)
Body mass index, kg/m?

Abbreviation: Cl, confidence interval.

@ In this study, we linked the HealthStyles and ConsumerStyles data to obtain data on sodium questions of interest. Among 4,198 HealthStyles parti-
cipants, we excluded 28 (0.7%) respondents who did not have education information and 441 (10.5%) who had incomplete data on all study questions.
The final sample was 3,729.

b Unweighted.

C All estimates are weighted for age, sex, race/ethnicity, annual household income, and household size.

d Other race includes Alaska Native, American Indian, Asian, Native Hawaiian, and Other Pacific Islander.

€ The possible responses to the question on smoking were the following: “former smoker,” “nonsmoker”, and “smoker.” The categories “nonsmoker”
and “former smoker” were combined.

(continued on next page)
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(continued)
Included (n = 3,729)2 Excluded (n = 469)

Characteristic NP %° (95% Cl) Nb %° (95% Cl) X2 PValue
<25.00 1,144 33.2(30.7-35.8) 101 25.2 (19.8-31.5)
25.00-29.99 1267 32.1(29.8-34.5) 133 37.7 (30.5-45.5) .10
>30.00 1,318 34.7 (32.3-37.1) 126 37.0 (29.6-45.2)
Current smoking status®
Yes 543 15.9 (14.2-17.8) 65 22.7 (16.0-31.2) 055
No 3186 84.1 (82.2-85.8) 269 77.3 (68.8-84.0)
Diabetes diagnosis
No 3,201 88.3 (87.0-89.4) 405 84.3 (77.8-89.2) 14
Yes 528 11.7 (10.6-13.0) 64 15.7 (10.8-22.2)
Hypertension diagnosis
No 2,434 71.8 (69.8-73.6) 300 64.3 (57.6-70.5) 02
Yes 1,295 28.2 (26.4-30.2) 169 35.7 (29.5-42.4)

Abbreviation: Cl, confidence interval.

@ In this study, we linked the HealthStyles and ConsumerStyles data to obtain data on sodium questions of interest. Among 4,198 HealthStyles parti-
cipants, we excluded 28 (0.7%) respondents who did not have education information and 441 (10.5%) who had incomplete data on all study questions.

The final sample was 3,729.
b Unweighted.

C All estimates are weighted for age, sex, race/ethnicity, annual household income, and household size.
d Other race includes Alaska Native, American Indian, Asian, Native Hawaiian, and Other Pacific Islander.

€ The possible responses to the question on smoking were the following: “former smoker,” “nonsmoker”, and “smoker.” The categories “nonsmoker”

and “former smoker” were combined.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.
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