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BSTRACT
ietary modifications are common treatment strategies

or patients with various chronic diseases, but it is un-
lear how often these individuals read food labels. The
bjective of this study was to determine whether patients
ith chronic disease who are advised to change their
ating habits read nutrition labels more than patients
ho have not been so advised, and whether that impacts

heir energy and nutrient intake. Analysis of the 2005-
006 National Health and Nutrition Examination Sur-
ey, a nationally representative, cross-sectional survey of
he United States population, was performed. Adults (20
ears of age or older) who participated in the 2005-2006
ational Health and Nutrition Examination Survey and
ho had type 2 diabetes, hypertension, and/or hyperlipid-
mia were included for analysis. There were 3,748 un-
eighted participants, which represents 170,958,166 in the
S population. Proportions of patients with chronic dis-

ase who read nutrition labels were compared by �2 anal-
sis, mean values of various components of their diet
ere compared by the two-sample independent t test,
nd odds ratios and 95% confidence intervals were
etermined by logistic regression. Among patients with
hronic disease, the odds of reading food labels when told
y their doctor or another health professional to reduce
alories or weight was 50% higher than in those without
hysician intervention (odds ratio�1.50, 95% confidence
nterval: 1.12 to 2.00). Those who read food labels con-
umed less energy, saturated fat, carbohydrates, and
ugar, and more fiber than those who did not. These
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atient education has long been considered an impor-
tant part of treatment for conditions where lifestyle
modifications improve disease control. In particular,

ietary modifications have been shown to be beneficial for
hronic diseases, such as type 2 diabetes, hypertension,
nd hyperlipidemia (1,2). One strategy to help with mak-
ng appropriate dietary choices is to know what is in the
ood one is eating. Nutrition labels in the United States
ere revised in May 1994 to be easier to read and easier

o extract information from, and they are available on
90% of processed food packages (3). The appropriate use

f food labels allows one to know how much energy, fat,
odium, and carbohydrates are in a certain food before
ating the product.
Several studies have tried to evaluate how well pa-

ients understand food labels and whether patient edu-
ation can help patients understand them better (4-7).
owever, these interventions have been more focused on
atients with type 2 diabetes than those with other
hronic diseases (3,8). Also, these studies have examined
pecific populations, such as Latinas (6-8). They have
hown that education can increase food label knowledge
6,7,9,10). However, no large-scale study has demon-
trated whether patients actually implement the educa-
ion they receive about food labels once they are advised
o modify their dietary intake. Thus, the guiding hypoth-
sis of this study is that patients with chronic disease
ho are advised by a health professional to change their
iet read nutrition labels more frequently than patients
ho have not been so advised and that these participants
ave a more healthful diet as well.

ETHODS
esign
ross-sectional analysis of the 2005-2006 National Health
nd Nutrition Examination Survey (NHANES) was con-
ucted. NHANES is a continuous national survey that
epresents a stratified multistage probability sample of
he noninstitutionalized US population. NHANES com-
ines questionnaires with physical examinations and lab-
ratory samples obtained from participants. The data are
eighted to allow for computation of appropriate popula-
ion estimates.
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ample
he participants in this study are adults 20 years of
ge and older who participated in NHANES in 2005-
006. There were 3,748 participants, which represents
70,958,166 in the US population.

easures
hronic Disease Status. This study focused on individuals
ith at least one of three chronic conditions, ie, type 2
iabetes, hypertension, and hyperlipidemia. Diabetes
as operationalized as the response to the question:

Have you ever been told by a health professional that
ou had diabetes or sugar diabetes?” For women, the
ualifier “Other than during pregnancy” was added to the
eginning of the question. Patients who answered “yes”
ere considered to have a known diagnosis of type 2
iabetes. Patients who answered “no” or “borderline”
ere considered not to have a known diagnosis of type 2
iabetes.
Participants were considered to have a known diagno-

is of hypertension if they answered “yes” to the question:
Have you ever been told by a doctor or other health care
rofessional that you had hypertension, also called high
lood pressure?” and “yes” to the follow-up question:
Were you told on two or more visits that you had hyper-
ension, also called high blood pressure?” Patients were
onsidered to have a known diagnosis of hyperlipidemia if
hey answered “yes” to the question: “Have you ever been
old by a doctor or other health care professional that
our blood cholesterol level was high?”
atient Education Intervention. Participants were considered
o have had nutritional advice from a health care profes-
ional if they answered “yes” to the question: “To lower
our risk for certain diseases, during the past 12 months,
ave you ever been told by a doctor or health professional
o reduce the amount of fat or calories in your diet?”
utritional Label Status. The following question was asked
f participants: “How often do you use the Nutrition Facts
abel when deciding to buy a food product? Would you say
lways, most of the time, sometimes, rarely, or never?”
atients who answered “always,” “most of the time,” or
sometimes” were considered to read food labels, and
articipants who answered “rarely” or “never” were not
onsidered to read food labels.
ood Intake. Calories, total fat, cholesterol, carbohydrate,
nd sodium content were all measured using the 24-hour
ietary recall from NHANES 2005-2006. NHANES quan-
ifies dietary intake in the calendar day from midnight to
idnight prior to the interview via dietary recall inter-

iews that were conducted in person by trained dietary
nterviewers fluent in Spanish and English. If necessary,
ranslators were available for respondents who spoke
ther languages. A multiple-pass method was used to
btain dietary information. This entailed obtaining an
nitial list of foods consumed, after which respondents
ere asked about the time and place of consumption. A

ist of frequently forgotten foods was then displayed, and
complete description of the foods eaten obtained. Fi-

ally, the foods were reviewed in chronological order with
mendments made as appropriate (11). A standard set of
easuring guides, tools used to help the respondent re-
ort the volume and dimensions of the food items con- w
umed, was available during interviewing to aid portion-
ize estimation.
emographic Characteristics. The following demographic
haracteristics of respondents were included: sex, age,
ace (non-Hispanic white, non-Hispanic black, Mexican
merican, other Hispanic, and other race/multiracial),

amily income as indicated by poverty-income ratio (�1.0
ndicates poverty), marital status (married/living with
artner, divorced/separated, never married), education
less than high school graduate, high school graduate or
ore), body mass index (BMI; calculated as kg/m2), and

he number of prescription medicines taken.

tatistical Analysis
ecause NHANES has a complex sampling design that
akes the resulting sample representative of the nonin-

titutionalized US population, nationally representative
stimates were made. Analyses were performed using
UDAAN (version 10.0, 2008, RTI International, Re-
earch Triangle Park, NC) to account for the weighting
nd complex sampling design. �2 tests were performed to
valuate bivariate relationships between use of food la-
els and chronic disease and nutritional advice catego-
ies, and results are presented as proportions. To com-
are diets among patients with disease who do or do not
ead labels, a two-sample independent t test was used to
ompare mean energy (in kilocalories), fat (in grams),
holesterol (in milligrams), carbohydrate (in grams), pro-
ein (in grams), and sodium (in milligrams) intakes. Con-
itional marginals were calculated to adjust these means
or age, sex, race, BMI, poverty-income ratio, education
evel (high school graduate vs not), marital status (mar-
ied/living with partner vs divorced/separated vs never
arried), and number of prescription medicines taken.
Logistic regression analyses were performed to deter-
ine odds ratios for individuals with type 2 diabetes,

ypertension, hyperlipidemia, or any combination of
hese diseases reading food labels more frequently when
old to change their diet by a health professional. Logistic
egression was also performed to determine odds ratios
hat these same patients adhere to the energy, carbohy-
rate, protein, total fat, saturated fat, cholesterol, fiber,
nd sodium contents of the Dietary Approaches to Stop
ypertension (DASH) diet, a well-known eating plan fea-

ured in the 2005 Dietary Guidelines for Americans (12).
otential confounding variables were controlled for. Age,
overty-income ratio, BMI, and the number of prescrip-
ion medicines taken were treated as continuous vari-
bles. Sex, race, education level, and marital status were
reated as categorical variables.

ESULTS AND DISCUSSION
emographics
ndividuals with type 2 diabetes, hypertension, hyperlip-
demia, or any combination of these three diseases were
imilar to those without any of these diseases in respect
o sex distribution (52.4% vs 50.7% female, respectively,
�0.40) and education level (83.9% vs 83.5% finished
igh school or higher, P�0.75). All other demographic
actors were statistically different. Patients with disease

ere older (mean age 54.7 years, standard deviation

April 2010 ● Journal of the AMERICAN DIETETIC ASSOCIATION 629
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SD]�0.41 vs 39.9 years, SD�0.41), more likely to have
ad a doctor or health professional advise them to change
heir diet or lose weight (47.1% vs 11.7%), took more
rescription medicines (mean 3.2, SD�0.09 vs 0.8,
D�0.04), and had a higher mean BMI (mean 30.2,
D�0.20 vs 27.4, SD�0.17).

eading Nutritional Labels
verall, individuals with type 2 diabetes, hypertension,
yperlipidemia, or any combination of these three dis-
ases read food labels more than patients without any of
hese diseases (71.2% vs 59.9%; P�0.0001). Among those
ith disease, those who had been advised by a doctor or
ther health professional to reduce their caloric intake or
eight were significantly more likely to use the Nutrition
acts label than those who had not been so advised

75.4% vs 67.6%; P�0.001). What is concerning is that
atients without disease read food labels only about 60%
f the time. The risk of developing type 2 diabetes, hy-
ertension, and hyperlipidemia are all increased with
besity and poor dietary choices (13-15). Development of
ethods to encourage the appropriate use of food labels

n those without disease may lead to interventions that
revent obesity and obesity-related conditions.
In multivariate analyses, the odds of reading food la-

els among those with disease when advised to reduce
alories or weight is about 50% higher than in those not
o advised (odds ratio [OR]�1.50, 95% confidence interval
CI]: 1.12 to 2.00) when controlling for all other regression
ariables. Also, when controlling for all other regression
ariables, women were more than three times more likely
o read food labels (OR�3.39, 95% CI: 2.55 to 4.51), those
ith less than a high school education were about half as

ikely to read food labels (OR�0.46, 95% CI: 0.33 to 0.65),
nd for every 1-unit increase in poverty-income ratio,
atients were 26% more likely to read food labels (OR�
.26, 95% CI: 1.14 to 1.38). Divorced/separated patients
ere about 30% less likely to read food labels than mar-

ied patients (OR�0.69, 95% CI: 0.50 to 0.96). The other
ovariates examined did not influence how frequently par-
icipants with chronic disease read food labels (Table 1).
hese results regarding sex, education, and income sup-
ort similar findings in other literature (16).

omparison of Energy and Nutrient Intake
urther analysis was performed investigating the diets of

ndividuals with disease who read food labels vs those
ho do not. In the unadjusted model, those who read food

abels consumed less energy, less saturated fat, fewer
arbohydrates, less total sugar, and more fiber than those
ho do not. However, in the model adjusted for age, sex,

ace, BMI, education level, poverty-income ratio, marital
tatus, and number of prescription medicines taken, only
ber and total sugar content showed a statistically sig-
ificant difference (Table 2). Controlling sugar intake is
n important aspect of dietary control for type 2 diabetes
17), and fiber intake has been shown to reduce inflam-
ation (18). This difference between the adjusted and
nadjusted models suggests that there may be some con-
ounding involved when comparing the nutrient and en-

rgy intakes of those with disease. r

30 April 2010 Volume 110 Number 4
In those patients with chronic disease who read food
abels more frequently, their adherence to any of the
spects of the DASH diet was not statistically signifi-
antly different than in those patients with chronic dis-
ase who do not read food labels (P values ranging from
.42 to 0.96). The DASH diet was chosen as the compar-
son diet because it has been shown to be helpful in
reating or preventing all three of the diseases addressed
n this study (19-21). Reading nutritional labels did not
ave an effect on adherence to the DASH diet in partici-
ants in this study. However, it is only known whether
atients were advised to make a change in diet, not if
hey were told to follow a specific diet, such as the DASH
iet.

imitations
irst, even though it is known that some patients in this
tudy were advised to change their diet by their doctor or
nother health professional, it is not known whether part
f that intervention included specific teaching about nu-
ritional labels. Furthermore, patient recollection of pro-
ider advice was evaluated, not whether they actually

Table 1. Multiple logistic regression for reading the Nutrition Facts
panel among 2005-2006 National Health and Nutrition Examination
Survey participants with type 2 diabetes, hypertension, hyperlipid-
emia, or any combination of these three diseases

Odds
ratio

95% Confidence
interval P value

Age 1.00 0.99-1.01 0.68
Sex

Female 3.39 2.55-4.51 �0.01
Male 1.00

Race/ethnicity
Non-Hispanic black 1.00 0.71-1.41 1.00
Mexican American 0.71 0.47-1.07 0.10
Other Hispanic 1.04 0.46-2.35 0.92
Other race 0.96 0.48-1.91 0.91
White 1.00

Family poverty-income ratio 1.26 1.14-1.38 �0.01
Education

Less than high school 0.46 0.33-0.65 �0.01
High school graduate or

more 1.00
Marital status

Never married 1.31 0.77-2.23 0.32
Divorced/separated 0.69 0.50-0.96 0.03
Married/living with partner 1.00

No. of prescription medicines
taken 1.03 0.98-1.09 0.20

Body mass indexa 1.00 0.97-1.02 0.91
Advised to change diet by

doctor or other health
professional

Yes 1.50 1.12-2.00 0.01
No 1.00

aCalculated as kg/m2.
eceived the advice or not. However, because this study
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valuates an outcome of the provider advice, reading the
utrition Facts panel, the patient’s recollection and un-
erstanding is relevant. Also, the extent or type of coun-
eling the patient received cannot be determined, and
hus the approaches that were most successful cannot be
etermined. Patients may have also received dietary ad-
ice from various sources other than their health provid-
rs. However, it is unlikely this would lead to a system-
tic bias that would affect these results. Although
hether or not participants read food labels could be
ssessed, evaluating how accurate they are in reading the
abels was not possible. Comparing those who read labels
ccurately vs those who do not read labels might demon-
trate larger differences than those seen in this study.

ONCLUSIONS
dvising patients with type 2 diabetes, hypertension, or
yperlipidemia to make a change in their dietary habits
ppears to pay dividends in patient behavior regarding
he reading of food labels. A modification of diet was
ound as a reduction of total sugar intake and an increase
n fiber intake. These findings suggest a potential value of
ietary counseling in management of type 2 diabetes,
ypertension, and hyperlipidemia. Further studies inves-

Table 2. Mean nutrient and energy intake
Nutrition Examination Survey participants wi
or any combination of these three diseases

Read
labels

4™™™
Energy (kcal) 2,058�
Total fat (g) 80.4�
Saturated fatty acids (g) 26.8�
Monounsaturated fatty acids (g) 29.5�
Polyunsaturated fatty acids (g) 17.3�
Total sugars (g) 105.4�
Dietary fiber (g) 16.0�
Cholesterol (mg) 280.7�
Carbohydrates (g) 240.1�
Sodium (mg) 3,392�
Protein (g) 81.7�

4™™™
Energy (kcal) 2,096�
Total fat (g) 81.3�
Saturated fatty acids (g) 27.1�
Monounsaturated fatty acids (g) 29.8�
Polyunsaturated fatty acids (g) 17.5�
Total sugars (g) 107.9�
Dietary fiber (g) 16.2�
Cholesterol (mg) 286.0�
Carbohydrates (g) 244.9�
Sodium (mg) 3,430�
Protein (g) 83.0�

aAdjusted for age, sex, race, body mass index, educati
prescription medicines taken.
igating food label use and disease control are needed as
ell as studies that demonstrate the best ways to help
atients understand and use food labels.
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