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ABSTRACT
Dietary modifications are common treatment strategies
for patients with various chronic diseases, but it is unclear how often these individuals read food labels. The
objective of this study was to determine whether patients
with chronic disease who are advised to change their
eating habits read nutrition labels more than patients
who have not been so advised, and whether that impacts
their energy and nutrient intake. Analysis of the 20052006 National Health and Nutrition Examination Survey, a nationally representative, cross-sectional survey of
the United States population, was performed. Adults (20
years of age or older) who participated in the 2005-2006
National Health and Nutrition Examination Survey and
who had type 2 diabetes, hypertension, and/or hyperlipidemia were included for analysis. There were 3,748 unweighted participants, which represents 170,958,166 in the
US population. Proportions of patients with chronic disease who read nutrition labels were compared by 2 analysis, mean values of various components of their diet
were compared by the two-sample independent t test,
and odds ratios and 95% confidence intervals were
determined by logistic regression. Among patients with
chronic disease, the odds of reading food labels when told
by their doctor or another health professional to reduce
calories or weight was 50% higher than in those without
physician intervention (odds ratio⫽1.50, 95% confidence
interval: 1.12 to 2.00). Those who read food labels consumed less energy, saturated fat, carbohydrates, and
sugar, and more fiber than those who did not. These
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findings point to the value of dietary counseling in
chronic disease management.
J Am Diet Assoc. 2010;110:628-632.

P

atient education has long been considered an important part of treatment for conditions where lifestyle
modifications improve disease control. In particular,
dietary modifications have been shown to be beneficial for
chronic diseases, such as type 2 diabetes, hypertension,
and hyperlipidemia (1,2). One strategy to help with making appropriate dietary choices is to know what is in the
food one is eating. Nutrition labels in the United States
were revised in May 1994 to be easier to read and easier
to extract information from, and they are available on
⬎90% of processed food packages (3). The appropriate use
of food labels allows one to know how much energy, fat,
sodium, and carbohydrates are in a certain food before
eating the product.
Several studies have tried to evaluate how well patients understand food labels and whether patient education can help patients understand them better (4-7).
However, these interventions have been more focused on
patients with type 2 diabetes than those with other
chronic diseases (3,8). Also, these studies have examined
specific populations, such as Latinas (6-8). They have
shown that education can increase food label knowledge
(6,7,9,10). However, no large-scale study has demonstrated whether patients actually implement the education they receive about food labels once they are advised
to modify their dietary intake. Thus, the guiding hypothesis of this study is that patients with chronic disease
who are advised by a health professional to change their
diet read nutrition labels more frequently than patients
who have not been so advised and that these participants
have a more healthful diet as well.
METHODS
Design
Cross-sectional analysis of the 2005-2006 National Health
and Nutrition Examination Survey (NHANES) was conducted. NHANES is a continuous national survey that
represents a stratified multistage probability sample of
the noninstitutionalized US population. NHANES combines questionnaires with physical examinations and laboratory samples obtained from participants. The data are
weighted to allow for computation of appropriate population estimates.
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Sample
The participants in this study are adults 20 years of
age and older who participated in NHANES in 20052006. There were 3,748 participants, which represents
170,958,166 in the US population.
Measures
Chronic Disease Status. This study focused on individuals
with at least one of three chronic conditions, ie, type 2
diabetes, hypertension, and hyperlipidemia. Diabetes
was operationalized as the response to the question:
“Have you ever been told by a health professional that
you had diabetes or sugar diabetes?” For women, the
qualifier “Other than during pregnancy” was added to the
beginning of the question. Patients who answered “yes”
were considered to have a known diagnosis of type 2
diabetes. Patients who answered “no” or “borderline”
were considered not to have a known diagnosis of type 2
diabetes.
Participants were considered to have a known diagnosis of hypertension if they answered “yes” to the question:
“Have you ever been told by a doctor or other health care
professional that you had hypertension, also called high
blood pressure?” and “yes” to the follow-up question:
“Were you told on two or more visits that you had hypertension, also called high blood pressure?” Patients were
considered to have a known diagnosis of hyperlipidemia if
they answered “yes” to the question: “Have you ever been
told by a doctor or other health care professional that
your blood cholesterol level was high?”
Patient Education Intervention. Participants were considered
to have had nutritional advice from a health care professional if they answered “yes” to the question: “To lower
your risk for certain diseases, during the past 12 months,
have you ever been told by a doctor or health professional
to reduce the amount of fat or calories in your diet?”
Nutritional Label Status. The following question was asked
of participants: “How often do you use the Nutrition Facts
label when deciding to buy a food product? Would you say
always, most of the time, sometimes, rarely, or never?”
Patients who answered “always,” “most of the time,” or
“sometimes” were considered to read food labels, and
participants who answered “rarely” or “never” were not
considered to read food labels.
Food Intake. Calories, total fat, cholesterol, carbohydrate,
and sodium content were all measured using the 24-hour
dietary recall from NHANES 2005-2006. NHANES quantifies dietary intake in the calendar day from midnight to
midnight prior to the interview via dietary recall interviews that were conducted in person by trained dietary
interviewers fluent in Spanish and English. If necessary,
translators were available for respondents who spoke
other languages. A multiple-pass method was used to
obtain dietary information. This entailed obtaining an
initial list of foods consumed, after which respondents
were asked about the time and place of consumption. A
list of frequently forgotten foods was then displayed, and
a complete description of the foods eaten obtained. Finally, the foods were reviewed in chronological order with
amendments made as appropriate (11). A standard set of
measuring guides, tools used to help the respondent report the volume and dimensions of the food items con-

sumed, was available during interviewing to aid portionsize estimation.
Demographic Characteristics. The following demographic
characteristics of respondents were included: sex, age,
race (non-Hispanic white, non-Hispanic black, Mexican
American, other Hispanic, and other race/multiracial),
family income as indicated by poverty-income ratio (⬍1.0
indicates poverty), marital status (married/living with
partner, divorced/separated, never married), education
(less than high school graduate, high school graduate or
more), body mass index (BMI; calculated as kg/m2), and
the number of prescription medicines taken.
Statistical Analysis
Because NHANES has a complex sampling design that
makes the resulting sample representative of the noninstitutionalized US population, nationally representative
estimates were made. Analyses were performed using
SUDAAN (version 10.0, 2008, RTI International, Research Triangle Park, NC) to account for the weighting
and complex sampling design. 2 tests were performed to
evaluate bivariate relationships between use of food labels and chronic disease and nutritional advice categories, and results are presented as proportions. To compare diets among patients with disease who do or do not
read labels, a two-sample independent t test was used to
compare mean energy (in kilocalories), fat (in grams),
cholesterol (in milligrams), carbohydrate (in grams), protein (in grams), and sodium (in milligrams) intakes. Conditional marginals were calculated to adjust these means
for age, sex, race, BMI, poverty-income ratio, education
level (high school graduate vs not), marital status (married/living with partner vs divorced/separated vs never
married), and number of prescription medicines taken.
Logistic regression analyses were performed to determine odds ratios for individuals with type 2 diabetes,
hypertension, hyperlipidemia, or any combination of
these diseases reading food labels more frequently when
told to change their diet by a health professional. Logistic
regression was also performed to determine odds ratios
that these same patients adhere to the energy, carbohydrate, protein, total fat, saturated fat, cholesterol, fiber,
and sodium contents of the Dietary Approaches to Stop
Hypertension (DASH) diet, a well-known eating plan featured in the 2005 Dietary Guidelines for Americans (12).
Potential confounding variables were controlled for. Age,
poverty-income ratio, BMI, and the number of prescription medicines taken were treated as continuous variables. Sex, race, education level, and marital status were
treated as categorical variables.
RESULTS AND DISCUSSION
Demographics
Individuals with type 2 diabetes, hypertension, hyperlipidemia, or any combination of these three diseases were
similar to those without any of these diseases in respect
to sex distribution (52.4% vs 50.7% female, respectively,
P⫽0.40) and education level (83.9% vs 83.5% finished
high school or higher, P⫽0.75). All other demographic
factors were statistically different. Patients with disease
were older (mean age 54.7 years, standard deviation
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[SD]⫽0.41 vs 39.9 years, SD⫽0.41), more likely to have
had a doctor or health professional advise them to change
their diet or lose weight (47.1% vs 11.7%), took more
prescription medicines (mean 3.2, SD⫽0.09 vs 0.8,
SD⫽0.04), and had a higher mean BMI (mean 30.2,
SD⫽0.20 vs 27.4, SD⫽0.17).
Reading Nutritional Labels
Overall, individuals with type 2 diabetes, hypertension,
hyperlipidemia, or any combination of these three diseases read food labels more than patients without any of
these diseases (71.2% vs 59.9%; Pⱕ0.0001). Among those
with disease, those who had been advised by a doctor or
other health professional to reduce their caloric intake or
weight were significantly more likely to use the Nutrition
Facts label than those who had not been so advised
(75.4% vs 67.6%; P⬍0.001). What is concerning is that
patients without disease read food labels only about 60%
of the time. The risk of developing type 2 diabetes, hypertension, and hyperlipidemia are all increased with
obesity and poor dietary choices (13-15). Development of
methods to encourage the appropriate use of food labels
in those without disease may lead to interventions that
prevent obesity and obesity-related conditions.
In multivariate analyses, the odds of reading food labels among those with disease when advised to reduce
calories or weight is about 50% higher than in those not
so advised (odds ratio [OR]⫽1.50, 95% confidence interval
[CI]: 1.12 to 2.00) when controlling for all other regression
variables. Also, when controlling for all other regression
variables, women were more than three times more likely
to read food labels (OR⫽3.39, 95% CI: 2.55 to 4.51), those
with less than a high school education were about half as
likely to read food labels (OR⫽0.46, 95% CI: 0.33 to 0.65),
and for every 1-unit increase in poverty-income ratio,
patients were 26% more likely to read food labels (OR⫽
1.26, 95% CI: 1.14 to 1.38). Divorced/separated patients
were about 30% less likely to read food labels than married patients (OR⫽0.69, 95% CI: 0.50 to 0.96). The other
covariates examined did not influence how frequently participants with chronic disease read food labels (Table 1).
These results regarding sex, education, and income support similar findings in other literature (16).
Comparison of Energy and Nutrient Intake
Further analysis was performed investigating the diets of
individuals with disease who read food labels vs those
who do not. In the unadjusted model, those who read food
labels consumed less energy, less saturated fat, fewer
carbohydrates, less total sugar, and more fiber than those
who do not. However, in the model adjusted for age, sex,
race, BMI, education level, poverty-income ratio, marital
status, and number of prescription medicines taken, only
fiber and total sugar content showed a statistically significant difference (Table 2). Controlling sugar intake is
an important aspect of dietary control for type 2 diabetes
(17), and fiber intake has been shown to reduce inflammation (18). This difference between the adjusted and
unadjusted models suggests that there may be some confounding involved when comparing the nutrient and energy intakes of those with disease.
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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, hyperlipidemia, or any combination of these three diseases
Odds 95% Confidence
ratio interval
P value
Age
Sex
Female
Male
Race/ethnicity
Non-Hispanic black
Mexican American
Other Hispanic
Other race
White
Family poverty-income ratio
Education
Less than high school
High school graduate or
more
Marital status
Never married
Divorced/separated
Married/living with partner
No. of prescription medicines
taken
Body mass indexa
Advised to change diet by
doctor or other health
professional
Yes
No

1.00

0.99-1.01

0.68

3.39
1.00

2.55-4.51

⬍0.01

1.00
0.71
1.04
0.96
1.00
1.26

0.71-1.41
0.47-1.07
0.46-2.35
0.48-1.91

1.00
0.10
0.92
0.91

1.14-1.38

⬍0.01

0.46

0.33-0.65

⬍0.01

1.31
0.69
1.00

0.77-2.23
0.50-0.96

0.32
0.03

1.03
1.00

0.98-1.09
0.97-1.02

0.20
0.91

1.50
1.00

1.12-2.00

0.01

1.00

a

Calculated as kg/m2.

In those patients with chronic disease who read food
labels more frequently, their adherence to any of the
aspects of the DASH diet was not statistically significantly different than in those patients with chronic disease who do not read food labels (P values ranging from
0.42 to 0.96). The DASH diet was chosen as the comparison diet because it has been shown to be helpful in
treating or preventing all three of the diseases addressed
in this study (19-21). Reading nutritional labels did not
have an effect on adherence to the DASH diet in participants in this study. However, it is only known whether
patients were advised to make a change in diet, not if
they were told to follow a specific diet, such as the DASH
diet.
Limitations
First, even though it is known that some patients in this
study were advised to change their diet by their doctor or
another health professional, it is not known whether part
of that intervention included specific teaching about nutritional labels. Furthermore, patient recollection of provider advice was evaluated, not whether they actually
received the advice or not. However, because this study

Table 2. Mean nutrient and energy intake among among 2005-2006 National Health and
Nutrition Examination Survey participants with type 2 diabetes, hypertension, hyperlipidemia,
or any combination of these three diseases
Unadjusted Means
Read nutritional
labels
Energy (kcal)
Total fat (g)
Saturated fatty acids (g)
Monounsaturated fatty acids (g)
Polyunsaturated fatty acids (g)
Total sugars (g)
Dietary fiber (g)
Cholesterol (mg)
Carbohydrates (g)
Sodium (mg)
Protein (g)
Energy (kcal)
Total fat (g)
Saturated fatty acids (g)
Monounsaturated fatty acids (g)
Polyunsaturated fatty acids (g)
Total sugars (g)
Dietary fiber (g)
Cholesterol (mg)
Carbohydrates (g)
Sodium (mg)
Protein (g)

Do not read
nutritional labels

4™™™™™ mean⫾standard error ™™™™™3
2,058⫾33
2,251⫾57
80.4⫾1.6
85.6⫾2.4
26.8⫾0.6
29.2⫾0.9
29.5⫾0.6
31.5⫾0.9
17.3⫾0.4
17.5⫾0.6
105.4⫾2.5
126.4⫾5.2
16.0⫾0.3
14.5⫾0.4
280.7⫾7.8
309.6⫾12.6
240.1⫾4.1
267.2⫾7.7
3,392⫾60
3,550⫾95
81.7⫾1.4
84.1⫾2.3
4™™™™™™™ adjusted means a ™™™™™™™3
2,096⫾30
2,158⫾51
81.3⫾1.5
83.4⫾2.4
27.1⫾0.6
28.6⫾0.9
29.8⫾0.6
30.6⫾0.9
17.5⫾0.4
17.1⫾0.6
107.9⫾2.5
120.5⫾5.2
16.2⫾0.3
14.1⫾0.5
286.0⫾7.6
296.5⫾13.3
244.9⫾3.9
255.5⫾7.3
3,430⫾55
3,455⫾90
83.0⫾1.3
80.9⫾2.2

P value
0.006
0.09
0.04
0.09
0.74
0.001
0.01
0.06
0.003
0.17
0.38
0.32
0.47
0.2
0.49
0.6
0.04
⬍0.001
0.51
0.23
0.82
0.42

a
Adjusted for age, sex, race, body mass index, education level, poverty-income ratio, marital status, and number of
prescription medicines taken.

evaluates an outcome of the provider advice, reading the
Nutrition Facts panel, the patient’s recollection and understanding is relevant. Also, the extent or type of counseling the patient received cannot be determined, and
thus the approaches that were most successful cannot be
determined. Patients may have also received dietary advice from various sources other than their health providers. However, it is unlikely this would lead to a systematic bias that would affect these results. Although
whether or not participants read food labels could be
assessed, evaluating how accurate they are in reading the
labels was not possible. Comparing those who read labels
accurately vs those who do not read labels might demonstrate larger differences than those seen in this study.
CONCLUSIONS
Advising patients with type 2 diabetes, hypertension, or
hyperlipidemia to make a change in their dietary habits
appears to pay dividends in patient behavior regarding
the reading of food labels. A modification of diet was
found as a reduction of total sugar intake and an increase
in fiber intake. These findings suggest a potential value of
dietary counseling in management of type 2 diabetes,
hypertension, and hyperlipidemia. Further studies investigating food label use and disease control are needed as

well as studies that demonstrate the best ways to help
patients understand and use food labels.
STATEMENT OF POTENTIAL CONFLICT OF INTEREST:
No potential conflict of interest was reported by the authors.
FUNDING/SUPPORT: This project was funded in part
by grant number D55HP05150 from the Health Resources and Services Administration and in part by a
grant from the Robert Wood Johnson Foundation.
ACKNOWLEDGEMENTS: All authors contributed to
the formulation of the research idea, data analysis, and
writing of this manuscript. Dr Post had full access to all
of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data
analysis.
References
1. American Diabetes Association, Bantle JP, Wylie-Rosett J, Albright
AL, Apovian CM, Clark NG, Franz MJ, Hoogwerf BJ, Lichtenstein
AH, Mayer-Davis E, Mooradian AD, Wheeler ML. Nutrition recommendations and interventions for diabetes: A position statement of
the American Diabetes Association. Diabetes Care. 2008;31(suppl 1):
S61-S78.
2. Appel LJ, Moore TJ, Obarzanek E, Vollmer WM, Svetkey LP, Sacks FM,
Bray GA, Vogt TM, Cutler JA, Windhauser MM, Lin PH, Karanja N. A

April 2010 ● Journal of the AMERICAN DIETETIC ASSOCIATION

631

3.
4.
5.
6.
7.
8.
9.
10.
11.

12.

632

clinical trial of the effects of dietary patterns on blood pressure. DASH
Collaborative Research Group. N Engl J Med. 1997;336:1117-1124.
Kessler H, Wunderlich SM. Relationship between use of food labels
and nutrition knowledge of people with diabetes. Diabetes Educ. 1999;
25:549-559.
Miller C, Brown J. Knowledge and use of the food label among senior
women in the management of type 2 diabetes mellitus. J Nutr Health
Aging. 1999;3:152-157.
Miller CK, Probart CK, Achterberg CL. Knowledge and misconceptions about the food label among women with non-insulin-dependent
diabetes mellitus. Diabetes Educ. 1997;23:425-432.
Tessaro I, Rye S, Parker L, Mangone C, McCrone S. Effectiveness of a
nutrition intervention with rural low-income women. Am J Health
Behav. 2007;31:35-43.
Hawthorne KM, Moreland K, Griffin IJ, Abrams SA. An educational
program enhances food label understanding of young adolescents.
J Am Diet Assoc. 2006;106:913-916.
Fitzgerald N, Damio G, Segura-Perez S, Perez-Escamilla R. Nutrition
knowledge, food label use, and food intake patterns among Latinas
with and without type 2 diabetes. J Am Diet Assoc. 2008;108:960-967.
Miller CK, Edwards L, Kissling G, Sanville L. Evaluation of a theorybased nutrition intervention for older adults with diabetes mellitus.
J Am Diet Assoc. 2002;102:1069-1081.
Miller CK, Jensen GL, Achterberg CL. Evaluation of a food label
nutrition intervention for women with type 2 diabetes mellitus. J Am
Diet Assoc. 1999;99:323-328.
Centers for Disease Control and Prevention. Documentation, codebook, and frequencies. Dietary interview—Individual foods, first day.
http://www.cdc.gov/nchs/data/nhanes/nhanes_05_06/dr1iff_d.pdf. Updated July 2008. Accessed July 30, 2009.
US Department of Health and Human Services. 2005 Dietary Guidelines for American. Updated October 16, 2006. www.health.gov/
dietaryguidelines/dga2005/document/pdf/chapter2.pdf. Accessed September 9, 2009.

April 2010 Volume 110 Number 4

13. Hu F, Manson J, Stampfer M, Colditz G, Liu S, Solomon CG, Willett
WC. Diet, lifestyle and the risk of type 2 diabetes mellitus in women.
N Engl J Med. 2001;345:790-797.
14. Van Dam RM, Rimm EB, Willett WC, Stampfer MJ, Hu FB. Dietary
patterns and risk for type 2 diabetes mellitus in US men. Ann Intern
Med. 2002;136:201-209.
15. Deen D. Metabolic syndrome: Time for action. Am Fam Physician.
2004;69:2875-2882, 2887-2888.
16. Cowburn G, Stockley L. Consumer understanding and use of nutrition labelling: A systematic review. Public Health Nutr. 2005;8:
21-28.
17. American Diabetes Association, Bantle JP, Wylie-Rosett J, Albright
AL, Apovian CM, Clark NG, Franz MJ, Hoogwerf BJ, Lichtenstein
AH, Mayer-Davis E, Mooradian AD, Wheeler ML. Nutrition recommendations and interventions for diabetes: A position statement of
the American Diabetes Association. Diabetes Care. 2008;31(suppl 1):
S61-S78.
18. King DE, Egan BM, Woolson RF, Mainous AG 3rd, Al-Solaiman Y,
Jesri A. Effect of a high-fiber diet vs a fiber-supplemented diet on
C-reactive protein level. Arch Intern Med. 2007;167:502-506.
19. Appel LJ, Moore TJ, Obarzanek E, Vollmer WM, Svetkey LP, Sacks
FM, Bray GA, Vogt TM, Cutler JA, Windhauser MM, Lin PH, Karanja
N. A clinical trial of the effects of dietary patterns on blood pressure.
DASH Collaborative Research Group. N Engl J Med. 1997;336:11171124.
20. Obarzanek E, Sacks FM, Vollmer WM, Bray GA, Miller ER 3rd, Lin
PH, Karanja NM, Most-Windhauser MM, Moore TJ, Swain JF, Bales
CW, Proschan MA; DASH Research Group. Effects on blood lipids of
a blood pressure-lowering diet: The Dietary Approaches to Stop Hypertension (DASH) Trial. Am J Clin Nutr. 2001;74:80-89.
21. Liese AD, Nichols M, Sun X, D’Agostino RB Jr, Haffner SM. Adherence to the DASH Diet is inversely associated with incidence of type
2 diabetes: The insulin resistance atherosclerosis study. Diabetes
Care. 2009;32:1434-1436.

