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The Effects of Food Labeling and Dietary
Guidance on Nutrition in the United States

Abstract

Food label regulations, dietary guidance, and nutrition education have continually
evolved to address emerging health and nutrition concerns in the United States. Using
the most recently available data from the National Health and Nutrition Examination
Survey 2007-2008, this study examines the individual characteristics associated with
food label use and estimates the effect of using food labels on nutrient intake. Using an
instrumental variables methodology I find that using the Nutrition Facts panel (NFP)
decreases total calories consumed per day by 120 kilocalories, just shy of the calories
in one can of regular soda, and enough to explain at least an 11 pound difference in
steady state body weight. In general I find that, using food labels may reduce CVD risk
and facilitate the management of body weight and diet-related health conditions such
as hypertension. The results provide evidence that food labels and dietary guidance
have helped consumers make healthier choices and that they have the potential to help
those who do not yet use these tools.
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1. Introduction

Obesity has emerged as one of, if not the most, pressing health issue of the 21st century. The
prevalence of obesity among adults in the United States increased from 13.4% to 35.9% be-
tween 1960 and 2010, making obesity prevention (especially among children) and treatment
a national priority (Levi et al. 2010; Flegal et al. 2012). Recently some have argued that
rising obesity rates increase global energy demand and pose a greater threat to the security
of the global food supply than overpopulation does (Walpole et al. 2012). Diet, physical
activity, genetics, the built environment (e.g., neighborhood walkability and recreation fa-
cilities), and other health behaviors (e.g., smoking) all play a role in the development and
severity of obesity (Weinsier et al. 1998). Thus, much obesity prevention and treatment
policy attempts to provide consumers with the tools and resources that will enable them to
increase time spent in physical activity, choose healthier foods, and as a result, lose weight,
or at least avoid weight gain.

Together with other government agencies, the U.S. Food and Drug Administration (FDA)
and United States Department of Agriculture (USDA) work to increase consumer knowledge
about nutrition and the consequences of an unhealthy diet with the hope that consumers
will place a greater value on their health and adopt more healthful dietary patterns. For
instance, USDA began publishing food guides and dietary advice in 1894 and, together with
the Department of Health and Human Services (DHHS), continues to provide nutrition ed-
ucation and guidance with the regularly updated Dietary Guidelines for Americans (USDA
and DHHS 2010; USDA 2011). FDA also acts to safeguard consumers from misinformation
by regulating the Nutrition Facts panel (NFP), restaurant menu labeling, and labeling state-
ments (including health claims) made on food packaging and labels. FDA aims to provide

consumers with science-based nutrition information that they can use to make healthy food



choices (FDA 2009; FDA 2012)]T]

Much research exists on the determinants of food label understanding, use, and nutrition
knowledge, but less is know about whether reading and understanding food labels changes the
food choices consumers make and the subsequent health outcomes they experience (Blaylock
et al. 1999; Wardle et al. 2000; Rothman et al. 2006). To date the studies by Kim, Nayga,
and Capps (2000; 2001) and Variyam (2008) have presented the most compelling evidence on
the effect of food labeling on diet and nutrient intake. Kim, Nayga, and Capps (2000) found
that food label users consumed less total fat, saturated fat, and cholesterol and more fiber
than they would if they did not use the food label. Similarly, Kim, Nayga, and Capps (2001)
found that individuals who used product ingredient lists and food label health claims had
Healthy Eating Index (HEI) scores 3.5 and 6.1 points higher than they would if they did not
use the ingredient list or health claims. Variyam (2008) used a difference-in-difference (DD)
model and found that the introduction of NLEA and use of the NFP increased intakes of
both fiber and iron by approximately 7%. Lin and Lee (2004) and Lin, Lee, and Yen (2004)
found evidence that the relationship also runs in the other direction, (i.e., from dietary intake
to label use) and that individuals who consume healthier diets use food labels to maintain a
healthy diet.

This study contributes to the literature on the effects of food labels and dietary guidance
on dietary intake and nutrition in several ways. First, I use the most current data on
food label use, dietary guidance use, and dietary intake available for the United States.
Second, I describe the consumer characteristics associated with the use of various sources of

nutrition information including: the NFP, food label health claims, ingredient lists, serving

IThe Patient Protection and Affordable Care Act of 2010 requires restaurant chains with 20 or more
locations, and other retail food establishments, to provide the calorie content for each item listed on the
menu or menu board however, the final rule has not been published yet and the mandatory compliance
date will occur at some time after FDA publishes the final rule. The Nutrition Labeling and Education Act
(NLEA) of 1990 went into effect in 1994 and gave FDA the authority to (i) require nutrition information be
provided on food products and (ii) regulate health claims made on labels. Label claims include (i) nutrient
content claims, (ii) health claims, (iii) qualified health claims, and (iv) structure or function claims (FDA
2009).



size information, awareness of fast-food and sit-down restaurant menu labels, intent to use
restaurant menu labels, and the use of a USDA MyPyramid meal plan (i.e., dietary guidance).
As suggested by Lin and Lee (2004), I allow for the possibility that psychological factors and
self-perceptions affect both label use and dietary intake. Lastly, I evaluate the effect of food
label and dietary guidance use on the intake of a wider range of nutrients, including those
identified as nutrients of public health concern in the Dietary Guidelines for Americans,
2010. To my knowledge this is the first study to identify the characteristics associated with
the intent to use restaurant menu labeling and to quantify the effects of using a specific
dietary guidance meal plan on nutrient intake.

Section 2 summarizes the existing literature on the effects of food label use on diet.
Section 3 describes the data used in this analysis, Section 4 outlines my empirical strategy,
Section 5 presents and discusses the results and discusses the potential health benefits of

label use. Lastly, Section 6 concludes the paper.

2. Background

Households combine food, non-food, and time to produce meals and health, from which they
derive utility (Becker 1965; Grossman 1977; Blaylock et al. 1999). Theoretically, food labels
that contain information about the characteristics of a food product will reduce the effort
needed to compare products and increase consumption of relatively healthy foods (Russo et
al. 1986). Labels may highlight the positive characteristics (e.g., reduced-sugar or zero trans-
fat) of a product, but will also have to include its negative characteristics (e.g., high % daily
value of sodium per serving) on the requisite NFP and in the list of ingredientsﬂ However,
consumers also value and take safety, convenience, environmental impact, taste, and price
into account when making food choices. The importance of these factors may outweigh

the importance of health and nutrition even when consumers know about and understand

2For more information about the Nutrition Facts panel and other regulated food label information please
see: www.fda.gov.


www.fda.gov.

the links between diet and health (Blaylock et al. 1999). Using a small mail survey Lusk
and Briggeman (2009) found that respondents more often ranked food safety, price, or taste,
rather than nutrition, as the most important food characteristic. Regulating the content and
format of the NFP and health claims made on food labels provides consumers with credible
information they can use when choosing between various food items (Variyam 2005).

However, the extent to which consumers understand and use the ingredient and nutrition
information provided on food labels varies significantly. Researchers have consistently found
an association between label use and income, gender, race, age, and education (Lewis et
al. 2009; Ollberding, Wolf, and Contento 2010). Consumers with higher incomes and more
education have a greater probability of using food labels; and they also have a greater ability
to use the information provided on the label (Cowburn and Stockley 2005; Rothman et
al. 2006). Using cognitive processing facilities (rather than non-cognitive or automatic) to
make food choices takes effort and causes fatigue, which may reduce self control and ability
to process information thereafter (Cohen and Babey 2012)EI Some research has focused more
broadly on the effects of food marketing and packaging on consumption. Chandon (2012)
summarized the evidence for the existence of “health halos,” which make foods seemingly
more healthful (e.g., having fewer calories) than they actually are, and can lead consumers
to over-consume.

We know less about whether food labeling and dietary guidance policies affect behavior
or, if they do, how those changes affect dietary patterns and health. Elbel et al. (2009)
studied the effect of restaurant menu labeling in New York City and found that the labels
increased consumer awareness about calorie content, but they did not reduce the number
of calories purchased (and presumably consumed). Bollinger, Leslie, and Sorensen (2010)
estimated that mandatory calorie labeling at Starbucks in New York City reduced the average

calorie content per purchase by 6 percent. Numeracy, the order that restaurants list menu

3Individuals often make food choices hastily, using contextual cues such as pictures, brands, and prices,
without taking the long-run effects of that choice into account. That is, individuals use non-cognitive or
atomic processes to make many decisions about food (Cohen and Babey 2012).



items in, and a preference for information presented in images rather than text probably
contribute to this finding (Cohen and Babey 2012). Variyam, Blaylock, and Smallwood
(1996) found that nutrition knowledge (but not necessarily label use) significantly increased
the dietary fiber intake of individuals. Using an endogenous switching regression framework
and data from the 1994-96 Continuing Survey of Food Intake by Individuals (CSFII), Kim,
Nayga, and Capps (2000) estimated that using the information about total fat, saturated
fat, cholesterol, fiber, and sodium on food labels decreased consumption of sodium, total
fat, saturated fat, and cholesterol and increased consumption of fiber for label users. Kim,
Nayga, and Capps (2001) used the same data and methodology to evaluate the effect of label
use on the HEI scores and found that label use increased the HEI scores of label users by
3.5-6.1 points. Variyam (2008) used a DD model to estimate the effect of using the NFP
and found that it increased the consumption of both fiber and iron by about 7%. Along
with several waves of data from the National Health Interview Survey, Variaym and Cawley
(2006) also used a DD model to estimate the effect of the NLEA on obesity. Variaym and
Cawley (2006) found that only the body-mass-index of white women who used nutrition
information declined significantly in the years following the implementation of NLEA.
Motivated by the possibility that the perceived benefits of label use or the discomfort
individuals experience from inconsistencies between their perceived and actual behavior (i.e.,
cognitive dissonance) affect label use, Lin and Lee (2004) and Lin, Lee, and Yen (2004) tested
whether dietary intake affected the probability of using food labels. Cognitive dissonance
theory predicts that nutrient intake affects food label use if individuals purposely choose to
expose themselves to and use information that does not contradict their preferred behavior
(Festinger 1957). Using the 1994-96 CSFII Lin, Lee, and Yen (2004) found that individ-
uals who consumed relatively greater amounts of saturated fat, total fat, and cholesterol
had a lesser propensity for label use and that the perceived importance and benefits from
label use also affected the probability of label use. Lin, Lee, and Yen (2004) also found

that the perceived importance of nutrition when grocery shopping and the amount of confi-



dence consumers had in their ability to use food labels to choose a healthy diet significantly
increased the probability that individuals used the information about total fat, saturated
fat, and cholesterol on the food label. However, individuals who felt that using food labels
took too much time had a significantly lower probability of using all three types of food
label information. Thus, the results presented in Lin and Lee (2004) and Lin, Lee, and Yen
(2004) motivate the inclusion of measures of the psychological factors that may influence
both nutrient intake and the propensity for food label use.

Cognitive dissonance theory also suggests that individuals who do not associate negative
health outcomes with specific food choices or dietary patterns (i.e., individuals who do not
experience dissonance from consuming unhealthy items) have a high probability of avoid-
ing nutrition information (dissonant information) and low probability of making a healthier
food choice (revising their original decision) in the future (Frey 1982). This suggests that
increasing awareness about the relationship between dietary patterns and health outcomes
could change behavior by increasing the dissonance of consuming an unhealthy diet. It also
suggests that individuals who perceive that they eat a healthy diet have the greatest propen-
sity to seek out and use food labels and dietary guidance because this behavior coincides
with their perception of themselves.

To identify a causal relationship between label use and nutrient intake researchers must
overcome selection bias issues. Individuals who report using food labels and dietary guidance
have systematically different characteristics than those who do not report using labels and
these differences will likely affect their dietary patterns, and thus, researchers cannot directly
compare the two populations. To my knowledge, only Kim, Nayga, and Capps (2000, 2001)
and Variyam (2008) have addressed the selection bias issues present in this vein of research.
Given the ever-changing food label and dietary guidance landscape, and the growing concern
about obesity, the relationships and effects Kim, Nayga, and Capps (2000, 2001) and Variyam

(2008) estimated have probably changed.



3. Data

I use the National Health and Nutrition Examination Survey 2007-2008 (NHANES 07-08)
survey in this study. The NHANES 07-08 survey contains information on demographic
characteristics, diet recall and nutrient intakes, physical exam measurements, blood test
results, and a consumer behavior questionnaire. The consumer behavior questionnaire and
follow-up components of NHANES 07-08 contain information about food label awareness
and use.E] Among many other things, the questionnaire asked respondents if they had heard
of the Food Guide Pyramid (FGP) and MyPyramid, if they had ever used a MyPyramid
food plan, how frequently they shopped for food, and if they served as the primary food
shopper and meal preparer for the household. Respondents also indicated whether they
had seen nutrient information in fast-food and sit-down restaurants, whether they used that
information when choosing which items to consume, and if they would use it if it were
available. I exclude pregnant women, individuals with missing income and dietary intake
information, individuals under 18 years of age, and individuals aged more than 70 years. The
final sample contains 4,068 observations. Tables 1a and 1b contain summary statistics for a
selection of relevant individual characteristics and Figures 1-4 illustrate nutrient intakes by

NFP use for the final sample.
[Table 1a. Summary Statistics: Individual Characteristics]

Over half of sample respondents made a major grocery shopping trip at least once a week
(“frequent shoppers”), did the majority of the grocery shopping for the family (shopper), or
did the majority of the food preparation for the family (preparer). The NHANES respondents
reported a much lower share of food expenditure on food-away-from-home (FAFH) (26.6 %)
than estimated by the Economic Research Service (2012) for 2007-2008 (48 %). One in

ten individuals reported having a food allergy and 7% of individuals said they had type 2

4Note that this survey represents the first NAHNES conducted after the FDA amendment requiring
manufacturers to list trans-fat content (if > 0.5gm per serving) took effect on January 1, 2006 (FDA 2003).
The trans-fat rule made the first and only changes to the NFP format since NLEA went into effect in 1994.



diabetes. While 48% of respondents said they thought about the nutritional value of foods
when they shopped for groceries, only 30.5% thought they had an excellent or very good
diet. Women in the sample had an average waist circumference of 94.8 ¢m and weight of
168.3 Ibs. Men had an average waist circumference of of 99.9 cm and weight of 195.5 Ibs.
Based on waist circumference and BMI, the average respondent belonged in the overweight
or obese category and had an increased risk for cardiovascular disease (Zhu et al. 2005).
Approximately 14% of respondents reported eating a special diet and 23% reported that
someone in their family ate a special diet. About 3% and 1% of individuals in the sample
said that they had extreme difficulty with reading ordinary news print or seeing items on a
crowded shelf. These two vision issues may make individuals less likely to use food labels,

restaurant menu labels, or dietary guidance.
[Table 1b. Summary Statistics: Food Label and Dietary Guidance Use]

Although very few individuals reported using the menu labels in fast-food and sit-down
restaurants (6.4% and 6.5%), approximately twice as many people had seen menu labels
in a fast-food (16.1%) or sit-down restaurant (12.4%). Low awareness of restaurant menu
labeling is not surprising given that menu labeling has not become mandatory nationwide
yet, although many restaurants voluntarily provided all menu labels at the time of the
surveyE] However, about half of respondents indicated that, if it were available, they would
use restaurant menu labels when selecting a menu item. One in four respondents knew about
the FGP. The majority of respondents indicated that they used the NFP (61.2%) or health
claims (50.0%) always, most of the time, or sometimes[| Nearly 10% said they always used
the NFP and 5.6% said they always used label health claims. Approximately one in five

individuals reported using a MyPyramid food plan.

SFor example, King County, WA (Seattle), New York City, NY, Oregon, and California preempted the
federal menu labeling regulations by passing state laws or local ordinances requiring menu labeling. For
more information see: http://www.publichealthadvocacy.org/resources_menulabeling.html.

6Specifically, NHANES 2007-2008 asked respondents “Some food packages contain health claims about
the benefits of nutrients or foods.... How often do you use this kind of health claim when deciding to buy a
product?”
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[Figure 1. Energy Intake by Nutrition Facts Panel Use|

[Figure 2. Calcium and Sodium Intake by Nutrition Facts Panel Use|

|Figure 3. Fat Intake by Nutrition Facts Panel Use|

[Figure 4. w-3 and w-6 FA Intake by Nutrition Facts Label Use]

[Figure 5. Vitamin D Intake by Nutrition Facts Panel Use]

[Figure 6. Diet Composition by Nutrition Facts Panel Use]

|[Figure 7. Diet Composition by MyPyramid Meal Plan Use|

|[Figure 8. Health Conditions by Food Label Use]

The average sample person consumed 2,174 kilocalories (kcal) per day, with 33.6%, 49.0%,
and 16.0% from total fat, carbohydrates, and protein, respectively (see Appendix Table A1).
The average respondent consumed 392 more kcal more than necessary to sustain life given
their current body weight (i.e., calories surplus). As Figure 1 illustrates, in comparison to
nonusers, individuals who reported using the NFP consumed fewer total kcals (323 kcals/day)
and a lower calorie surplus. In the full sample an average 11.1% of kcal per day came
from saturated fat, just over the 10% maximum recommended in the Dietary Guidelines for
Americans (DGA), 2010 (see Figure 3). Individuals who reported using the NFP consumed
fewer grams of w-3 and w-6 FA per day on average than nonusers (see Figure 4). The
average sodium intake equaled more than twice the recommended daily allowance (RDA)
of 1,500 mg per day while fiber consumption lay far below the daily adequate intake (AI)
for males (38 g) and females (26 g) (see Figure 2). The average intakes of potassium and
calcium also fell below the Al amounts, but folate intake met the RDA of 400 mcg (or ug)
(see Figure 2). The average intake of cholesterol equaled approximately the recommended

daily amount for adults (300 mg), but was over the recommended amount for individuals



at increased risk of cardiovascular disease (CVD). Lastly, at 4.1 mcg per day, the average
Vitamin D intake lay just below the Al of 5 mcg per day for adults under 50 and far below
the Al of 10 mcg per day for adults over 50, who only consumed an average of 4.3 mcg per
day. Relative to nonusers, those who used the NFP had a higher intake of vitamin D and
lower sodium intake (see Figures 2 and 3).

Figures 6 and 7 illustrate the slight differences in macro-nutrient intake and diet compo-
sition between users and nonusers. Compared to nonusers, users consume a greater share of
their daily energy intake (kcals) from protein and less from alcohol (ethanol). Figure 8 shows
that individuals who use the NFP, health claims, ingredient list, or serving size information
(i.e., food labels in general) had a greater likelihood of having hypertension, diabetes, and
high total cholesterol or hypercholesterolemial] However, those who used food label had a

lower probability of having low HDL, i.e,“good,” cholesterol levelsﬁﬂ

4. Empirical Strategy

Individuals who report using food labels have systematically different characteristics than
those who do not report using labels and these differences will likely affect their dietary
patterns. That is, a simple linear regression of the effect of using food labels on nutrient
intake may suffer from selection bias. This section outlines the econometric model and
identification strategy I use in this study to overcome the selection bias issue and estimate

the effect of food label use on nutrient intake.

"Hypertension diagnosed if systolic pressure > 140 mm Hg, diastolic pressure > 90 mm Hg, or previous
diagnosis. Hypercholesterolemia diagnosed if total cholesterol > 240 mg/dL or individual reported previous
diagnosis.

8Low HDL diagnosed if < 50 mg/dL for women and < 40 mg/dL for men.

9The recommended daily allowances and adequate intake information come from Gropper, Smith, and
Groff (2009) and McGrundy (1998).

10



4.1 Instrumental Variables Model

NHANES contains several different measures of food label and dietary guidance use. I
estimate the effect of using the Nutrition Facts panel (NFP), the ingredient list, and dietary
guidance as measured by the use of a MyPyramid food guide plan (USE;, in general) on

nutrient intake given by

NUT; ; = ;USE; + X35 + € 5, (1)

where the vector X; contains information on age, gender, race, martial status, household
income, education, health conditions, physical activity, smoking, alcohol consumption, FAFH
consumption, self perceived diet quality, and vegetarianism. Certain individuals (e.g., women
and dieters) tend to under-report calorie intake and energy intake tends to increase on the
weekend (Briefel et al. 1997). Therefore, I include indicators for whether that days intake
was (i) unusually hi, (ii) unusually high, (iii) collected on a Friday, Saturday, or Sunday. I
also include an indicator that equals one if the respondent was surveyed between November
and April and zero otherwise. These indicators, together with the controls for individual
characteristics, should capture the majority of the bias in self repotted dietary intake. I
acknowledge that respondent may also misreport use of food labels and dietary guidance, but
unfortunately I cannot identify which respondents misreport label use or what characteristics
are associated with misreporting.

In the first stage the outcomes (nutrient intakes) I evaluate include daily consumption of
kcal; the calorie surplus; the percentage of kcal from total fat, saturated fat, poly-unsaturated
fatty acids (PUFA), mono-unsaturated fatty acids (MUFA), carbohydrate, and protein; the

percentage of carbohydrates from sugar; and daily consumption of w-3 fatty acid (FA), w-6

11



FA, sodium, potassium, calcium, cholesterol, iron, and folate.[r_U}E] With the exception of the
calorie surplus measure, the Dietary Guidelines for American’s, 2010 identified these macro-

and micro-nutrients as measures of diet quality and healthfulness (USDA and DHHS 2010).

4.2 Identification

A valid instrument will strongly predict the use of food labels and only affect nutrient intake
in so far as it affects the use of food labels. That is, a valid instrument can be excluded from
the nutrient equation and the model achieve identification. Thus, the label use equation

must contain at least one regressor not contained in the nutrient intake equation, where

USE; = Z:y + v;, (2)

As suggested by Angrist and Pischke (2009, p. 191), I use the predicted probability of using

the respective food label or dietary guidance from a probit model given by

USEN' = ®(X;p + 8FGP, + AFA; + uEY E; + v;), (3)

as the instrument. In Equation (3) FGP; is an indictor for having heard of the USDA
Food Guide Pyramid, the vector FA; represents a set of indicators for self reported allergies
to fish, shellfish, soy, peanuts, other nuts, and other allergies, and EY E; indicates that the
respondent had difficulty reading ordinary newsprint or seeing items on a crowded shelf. The
IV model given by (1) and (2) is just-identified, with one excluded exogenous (U §E\ZN L) and
one included endogenous variable (USE;) and assumes that the instruments in the label use

equation are uncorrelated with the errors in the nutrient intake equation, ¢; ; and strongly

10T calculate the calorie surplus variable as CS; = KCAL; — BMR; = KCAL; — 9.8 x WT;, where
WT; represents the measured body weight (in pounds) of individual 7, KC AL, represents the average daily
kilocalorie intake for the two 24-hour dietary recall surveys, and BM R; represents the basal metabolic rate.
The BMR of an individual equals the amount of energy used per day sustaining life and maintaing normal
bodily function (Sherwood 2007, pp. 633-636). Therefore, the calorie surplus measure indicates how many
keal individual ¢ would have to burn per day to maintain a body weight of WT; (Christiansen et al. 2005).

1T calculate and use the two-day average intake for each nutrient if the respondent completed two 24-hour
dietary recall questionnaires and the one day intake if not.

12



correlated with food label use, USE; (Cameron and Trivedi 2005, pp. 99-100). I estimate
the model described by Equations (1)—(2) using the svy: ivregress commands in STATA
se 12.

I assume that an individual with a specific self-reported food allergy would have a greater
probability of using the information on a food label, but that the perceived food allergy would
only affect the dietary patterns and nutrient intake of the individual by stimulating the use
of food labels. A greater number of individuals perceive that they have a food allergy than
actually do. The primary strategy for managing a food allergy is to avoid the “causal food”
by repeatedly and thoroughly reading food labels and ingredient lists (Munoz-Furlong and
Sampson 2008; Sicherer and Sampson 2012).@ I found that self reported allergies to wheat,
eggs, milk, and corn significantly affected nutrient intake (e.g., individuals with milk allergies
consumed significantly less dietary calcium, all else equal) and therefore I omit these specific
food allergies from Equation (3).

Similarly, I assume that knowing about or having heard of the USDA Food Guide Pyramid
affects nutrient intake and dietary patterns only by affecting the use of food labels or nutrition
guidance (i.e., one of the MyPyramid meal plans). Also, I assume that having difficulty
reading ordinary newsprint or seeing items on a crowded shelf affect nutrient intake only
in so far as they affect food label use. As suggested by Lin and Lee (2004), I include
the measures of nutrition importance and perceived diet quality as regressors in both the
selection and outcome models (i.e., in both X; and Z;) because perceptions about food labels
may affect both nutrient intake and label use and cannot be excluded from (1).

I evaluate the strength of these instruments using a Hausman test with the null hypothe-
sis that food label is exogenous to nutrient intake and that the ordinary least squares (OLS)

is consistent and efficient. Rejecting the null hy-

estimate of the effect of label use (ochLS )

12The Food Allergen Labeling and Consumer Protection Act (FALCPA) of 2004, which went into effect
on January 1st, 2006, helps consumers to identify possible allergens in food products. The Act gave FDA
the authority to require that manufacturers declare allergens from the eight most common food allergens or
in, or next to, the ingredient list and in plain nontechnical language (Vierk et al. 2007).

13



pothesis implies that ocjoLS is inconsistent and that, given valid instruments, the IV estimate

(of) is Consistent.

5. Results

This section describes the characteristics associated with the use of several different types of
food labels. T also present and discuss the estimated effect of using food labels and dietary
guidance on nutrient intake. I include a description of the possible health benefits associated
with changes in the intake of specific nutrients. Lastly, I evaluate the model and the resulting

estimates using several diagnostic measures and tests.

5.1 Determinants of Food Label Use

Appendix table A2 displays the marginal effects from the estimation of Equation (2), de-
scribing the determinants of food label and dietary guidance use. Awareness or knowledge
of the USDA Food Guide Pyramid significantly increased the probability of an individual
using the NFP, ingredient lists, serving size information, and a MyPyramid meal plan. For
example, knowing about the Food Guide Pyramid increased the probability of using the
NFP, ingredient lists, and a MyPyramid plan by 13.2%, 7.9%, and 13.1%, respectively/"]
Consistent with the previous literature I find that women have a greater propensity to use
food labels. Having a college degree, and potentially higher cognitive abilities, significantly
increased the probability of using the NFP and ingredients lists, but did not affect the use of
health claims, serving size information or the MyPyramid meal plan. The fact that the NFP
and ingredient lists involve more reading and arithmetic may explain this result (Cohen and

Babey 2012).

13T test for endogeneity by estimating the augmented OLS regression:
NUT; ; = o;USE; + X;B; +v;USE; + ¢; j, and test H, : v = 0 versus H, : v # 0 (Cameron and Trivedi
2005, pp. 275-276).

14 All marginal effects calculated at the means of the independent variables.
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The share of food expenditure on FAFH did not significantly affect the probability of
using ingredient lists. Individuals who reported that they took nutrition into account when
purchasing food had a significantly higher probability of using all six types of food and menu
labels, confirming the hypothesis that individuals seek information consonant with their
actions. Smokers had a significantly lower probability of using food labels, but individuals
who participated in vigorous leisure time physical activity (LTPA) had a greater probability
of using the NFP and serving size information. Interestingly, individuals who perceived
themselves to have excellent or very good diets had only a slightly greater likelihood of
using ingredient lists. Individuals who thought they had food allergies had a 15.1% greater
probability of using the ingredient list, as we might expect.

Appendix Table A3 contains the marginal effects from the estimation of Equation (2), de-
scribing the determinants of restaurant menu label exposure and willingness to use. Knowing
about the Food Guide Pyramid (FGP) significantly increased willingness to use restaurant
menu labels. Not surprisingly, eating out more often significantly increased exposure to menu
labeling. The share of food expenditure on FAFH significantly affected exposure to restau-
rant labels and willingness to use them, but not food label use, suggesting that individuals
might use food labels on FAFH differently and for different reasons than they use labels on
food-at-home (FAH) items. The link test suggests the the models of exposure to fast-food
menu labeling and intent to use sit-down menu labeling suffer from omitted variables or

model mispecification issues.

5.2 Effects of Using the Nutrition Facts Panel

Columns 1 and 2 of Table 2 contain the results of the OLS and IV estimation of the model
described by (1) and (2) where USE; = 1 if the individual reported using the NFP always,
“OLS

most of the time, or sometimes. The Hausman test results imply inconsistency in o]

for the share of kcals from saturated and total fat at the o« = 0.05 level (denoted with a
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superscript a), therefore I prefer the IV estimates for these two nutrients. The estimated
IV coefficients on NFP use on these nutrients are statistically significant at the 10% level.
Recall that X; contains many behaviors and characteristics (e.g., smoking, physical activity,
and alcohol consumption), therefore the estimated effect of using the NFP is independent of
the effects of these other health behaviors.

I find that compared to nonusers, individuals who use the NFP consume 120 fewer kcals
per day and have a 167 kcal lower calorie surplus per dayﬂ The difference in the intake of
total kcal translates to a difference in steady state weight of 14.3 pounds for a moderately
active individual or an 18.0 pound difference for a sedentary individual using the model
by Christiansen et al. (2005)@ While compared to nonusers NFP users do not have
a significantly lower average body weight, the results suggest that they may have had a
higher body weight had they not used the NFP. That is, it appears that individuals may use
the NFP to regulate caloric intake. Given that the model controls for the level of physical
activity, we can interpret the calorie surplus measure as “metabolically unnecessary” kcals,
i.e., energy not used to sustain life or fuel daily physical activities. Alternatively, 120 kcals
per day is roughly equivalent to 10 ounces of regular cola (slightly less than one can), or 11
potato chips. In the context of food portions, one may more easily see how a difference in
120 kcals per day between users and non users could occur.

The slight reduction in w-3 intake associated with using the NFP is mildly concern-

0.094

ing. The estimated coefficient translates to a 6 percent (= 5=) decrease in the average

intake of w-3 in the sample. Omega-3 FA intake has several health benefits including anti-

15When I let USE; = 1 only if the individual reported using the NFP always, the estimated effect equals
-135.1 kcals per day, suggesting this effect is not skewed by the effect of “always” users and that the estimated
effect is robust to different definitions or degrees of label use.

16T use the formula for the change in steady state weight for a given change in energy intake derived from
the parameters in Christiansen et al. (2005) assuming a moderately active individual has a physical activity

factor (PAF) of 1.5 and a sedentary individual has a PAF of 1.2. The formula equals AWgg = %,
where o = 6.07. However, this model of the dynamics of body weight does not account for the effects of diet

composition on changes in body weight, which are not negligible.

1"The model presented by Hall et al. (2009) predicts a slightly lower change in steady state weight of
11.3 pounds for a 120 kcal increase in daily caloric intake.
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inflammatory, triglyceride reducing, and anti-thrommbogenic (anti-clotting) effects (Kris-
Etherton, Harris, and Appel 2002). w-3 and w-6 FA are both types of PUFAE However,
Americans do not consume enough w-3 relative to w-6 FA, which acts as a pro-inflammitory
agent (Simopoulos 2002). NFP users also consume statistically—but not nutritionally—

significantly more daily kcals from protein than non users.

[Table 2. Estimated Effect of Food Label and Dietary Guidance Use on Nutrient Intake]

5.3 Effects of Using Health Claims

Columns 3 and 4 of Table 2 contain the results of the OLS and IV estimation of the model
where USFE; = 1 if the individual reported using label health claims always, most of the
time, or sometimes. The Hausman test results imply inconsistency in O?ES for the share of
kcals from PUFA at the o« = 0.05 level, therefore I prefer the IV estimate.

I find that health claim users consumed significantly more fiber and calories from car-
bohydrate, which may suggest higher intake of complex carbohydrates from whole-grains,
legumes, or vegetables. Diets high in fiber may help regulate blood sugar, reduce cholesterol,
increase satiety, and reduce the incidence of some chronic illnesses, including cardiovascular
disease (CVD) (Gropper, Smith, and Groff 2009, pp. 118-119).

I also find that label health claim users consumed a slightly higher portion of total
calories from proteinE-] Since the average share of total kcals from protein in the sample
equals 16 percent, the effect of using health claims probably has an negligible, and certainly

not detrimental, effect on overall health.

18The w-6 FA linoleic acid (18:2(w-6)) and the w-3 FA a-linolenic acid (18:3(w-3)) are essential because
the human body cannot synthesize them. Plant foods contain the two essential FA and must be included in
the diet (Gropper, Smith, and Groff 2009, pp.133-134).

Proteins, and the amino acids that comprise them, are essential elements of the diet used to build
tissues, facilitate the absorption of nutrients from the intestine, and protect against infection, among many
other functions (Gropper, Smith, and Groff 2009, pp. 179-181). The upper bound on the recommended
percent of daily kcals from protein equals 30 percent (Gropper, Smith, and Groff 2009, p. 240).
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The estimated effect of label use on cholesterol intake translates to an 7.5 percent

(: 22.40

ace1g) decrease in the average intake of dietary cholesterol in the sample. For some

individuals dietary cholesterol intake significantly affects serum cholesterol (hypersensitive
individuals), and thus, CVD risk (Gropper, Smith, and Groff 2009, pp.154-155). This im-
plies that using the health claims will benefit those who have a hypersensitivity to dietary
cholesterol while leaving hyposensitive individuals no worse off.

In sum, these effects generally imply that individuals who use label health claims have a
relatively healthier diet than nonusers. Using label health claims may help reduce CVD risk
by increasing fiber intake, while reducing total kcal, cholesterol, and saturated fat intake.
This may not come as a surprise considering the fact that FDA has approved several health
claims related to the intake of fiber, saturated fat, cholesterol and CVD risk (Gropper, Smith,

and Groff 2009, pp. 118-119, 154-155) ]

5.4 Effects of Using Ingredient Lists

Columns 5 and 6 of Table 2 contain the results of the OLS and IV estimation of the model
where USE; = 1 if the individual reported using the ingredient list always, most of the time,
or sometimes. The Hausman test results imply inconsistency in oc/jO?S for iron and the share
of daily kcals from protein at the o« = 0.05 level, therefore I prefer the IV estimates for these
two nutrients.

I find that using the ingredient list significantly increased fiber intake (by 1.04 g or
6.5%). The increased fiber intake associated with using the health claims and ingredient list
may be especially beneficial because ingredient list users had a greater probability of having

hypercholesterolemia, but a (slightly) lower probability of having low HDL cholesterol.

20For a full list of qualified health claims and health claims meeting significant scientific agreement see:
www.fda.gov/Food/LabelingNutrition/LabelClaims/default.htm.
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5.5 Effects of Using Serving Size

Columns 7 and 8 of Table 2 contain the results of the OLS and IV estimation of the model

where USE; = 1 if the individual reported using the serving size information always, most

—

of the time, or sometimes. The Hausman test results do not imply inconsistency in ocg?LS for

any of the nutrients, therefore I prefer the OLS estimates for all nutrients.

I find that those who use the serving size information consumed significantly lower total
kcal (128.5 kcal), calorie surplus (116.5 kcal), dietary cholesterol, and w-6 FA. They also
consume a significantly greater share of total kcals from protein. I discussed the benefits
associated with these nutrients in the previous sections. The difference in total daily kcal and
calorie surplus translate to a 15.5 pound and 14.1 pound difference in steady-state weight

for an average individual /]

5.6 Effects of MyPyramid Meal Plan Use

Columns 9 and 10 of Table 2 contais the results of the OLS and IV estimation of the model
where USE; = 1 if the individual reported using a MyPyramid meal plan. The Hausman
test results imply inconsistency in ogis for the share of total kcals from PUFA, intake of
w-6 FA, and total daily kcals, therefore I prefer the IV estimates for these nutrients.

I find that using a MyPyramid meal plan significantly increases the intake of potassium,
folate, iron, fiber, w-6 FA and the percent of kcal from carbohydrate and PUFA. I discussed
the concerns with increasing w-6 intake relative to w-3 intake in the previous sections. Using
a MyPyramid plan reduced the average daily intake of dietary cholesterol by 15.7 mg (5%)
and increased intake of iron, potassium, and fiber by 7.2%, 5.8%, and 12.5%, respectivelyF_Z]

Those who use the MyPyramid plan may especially benefit from increased potassium intake

21Gee footnote 13.

22Tron plays a critical role in human metabolism and iron deficiency, the most common cause of anemia,
is the second most prevalent nutrient deficiency in the United States (Fairbanks 1998; Gropper, Smith, and
Groff 2009, p. 485). Diets high in potassium reduce blood pressure, especially for hypertensive individuals
and individuals who consume large amounts of sodium (Gropper, Smith, and Groff 2009, pp. 454-458).
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because they had a greater probability of having hypertension (see Figure 7). The increased
potassium intake associated with using a MyPyramid meal may reduce hypertension and
risk of CVD (Keenan and Rosendorf 2011).

The Hausman test suggests inconsistency in the OLS estimated effect (17.25 kcals per
day) of using the MyPyramid meal plan on total daily kcals. The IV estimated effect (421.8

kcals per day) is only statistically significant at the & = 0.10 level of confidence.

5.7 Model Evaluation

Table 3 contains the first stage F-statistics for using the NFP, health claims, ingredient
list, serving size information, or a MyPyramid food plan. For all five first-stage models the

instrument USE  and the total first-stage F-statistics satisfy the criteria that F > 10.

|Table 3. IV first-stage F-statistics and t-statistics for predicted instrument|

6. Discussion and conclusion

Obesity prevention and treatment policies aim to provide consumers with the tools and
resources to prevent weight gain by increasing time spent in physical activity and encouraging
individuals to choose healthier foods. FDA safeguards consumers from misinformation by
insuring that the Nutrition Facts panel, restaurant menu labels, and labeling statements
(including health claims) provide consumers with science-based nutrition information that
they can use to make healthy food choices. In this study I attempt to determine whether
using food labels and dietary guidance changes consumers dietary choices and thus, nutrient
intake. Kim, Nayga, and Capps (2000), Kim, Nayga, and Capps (2001) and Variyam (2008)
have presented the most compelling evidence on the effect of food labeling on diet and

nutrient intake. Kim, Nayga, and Capps (2000) found that label users consumed less total
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fat, saturated fat, and cholesterol and more fiber than they would without the using food
label.

One of the limitations of this study is that I consider the use of each food label type in
isolation when in fact many individuals use more than one type of food label or use food
labels in combination with dietary guidance. I have not attempted to measure the effects of
this combined use. It is unlikely that the effects are additive. Also, several new food labeling
regulations will go into effect over the course of the next few years, e.g., making restaurant
menu labeling more ubiquitous, and these new and augmented regulations will likely have
different effects than the current set of regulations. The set of environmental or contextual
factors that affect food choices in the home and in restaurants differ significantly. Future
research should investigate the effects of restaurant menu labeling on consumption patterns.

Using the 2007-2008 NHANES I modeled the determinants of food label and dietary
guidance use and estimated the effect of using food labels and dietary guidance on the
intake of 18 different nutrients. I control for selection bias in the use of food labels using
instrumental variables estimation. Certain types of individuals use food and menu labels
and dietary guidance. Women, individuals with more education, food allergies, who think
it is important to consider nutrition when making food choices, who engage in vigorous
physical activity, or who follow a special diet have a greater probability of using the NFP.
Conversely, people who participate in other unhealthy behaviors like smoking and excessive
alcohol consumption have a lower likelihood of using the NFP or a MyPyramid food plan.
This implies that individual who practice “healthy” lifestyle behaviors, who may consider
themselves “healthy,” and who may have better cognitive and decision making skills, have a
greater probability of using the nutrition information provided on food labels and in dietary
guidance. The biggest policy challenge lies in getting people to adopt healthy lifestyle habits
and to perceive themselves as “healthy” people, increasing the probability that they put in
the effort necessary to utilize the information provided in food labels and dietary guidance.

I find the the NFP is associated with the consumption of 120 fewer kcals per day, or
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roughly one can of regular soda. The results also suggest a significant and beneficial effect of
using health claims, ingredient lists, and serving size information on CVD risk by increasing
fiber intake and the share of calories from PUFA while decreasing the intake of cholesterol
and saturated fat. Finally, I find that using a MyPyramid meal plan increased the intake of
folate, potassium, fiber, iron and the percent of calories from carbohydrate and PUFA (from
increased w-6 FA intake), while decreasing average daily intake of cholesterol. I do not find
that using any of the food labels or dietary guidance reduced consumption of sodium for
label users.

In general, the evidence suggests that using the information provided on food labels and
in dietary guidance improves the dietary patterns of individuals who utilize these resources.
Individuals who use food labels and dietary guidance may have better managed body weights
and a lower risk of hypertension and CVD from the effects of label use on nutrient intake.
For individuals that have already developed chronic health conditions like type 2 diabetes
and hypertension, food labels and dietary guidance provide the information they need to
better manage their conditions and improve their health.

This research provides evidence that the food labels FDA regulates and the dietary
guidance USDA provides help consumers make healthier choices and that they have the
potential to help those who do not use these tools yet. Consumers have more and better
nutrition information available to them than ever before, but the amount of effort needed to
process and utilize that information, especially when individuals do not perceive themselves
as the type of people that use nutrition information and food labels, probably reduces the
use of these tools. Unfortunately, it appears that many individuals only use these tools and
information once they have developed diet-related diseases that necessitate changes in diet
and lifestyle. Policy makers should take these observations into consideration when designing

food labeling regulation and nutrition education targeted at nonusers.
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8. Tables and Figures

Table 1a. Summary Statistics: Individual Characteristics

Mean S.D.
Age 42.21 0.46
# alcoholic drinks per day 2.71 0.32
FAFH (meals per week) 4.23 0.15
Income-to-poverty ratio 3.10 0.10
Waist circumference (cm), women 94.80 0.55
Waist circumference (cm), men 99.92 0.50
Weight (1bs), women 168.29 1.24
Weight (1bs), men 195.62 1.31
%

Female 50.14 0.01
Black 11.69 0.02
Mexican American 8.73 0.02
Other race 10.05 0.02
Married 62.73 0.02
High school graduate 24.62 0.01
College graduate 25.86 0.02
Type 2 diabetes 6.80 0.01
Metabolic syndrome 58.41 0.01
Smoker 23.99 0.02
Vigorous LTPA 28.78 0.02
Expenditure on FAFH 26.60 0.87
Frequent shopper 59.64 0.01
Vegetarian 1.83 0.00
Preparer 57.51 0.01
Food allergy 10.20 0.01
Shopper 57.25 0.01
Special diet 13.46 0.01
Family member special diet 22.71 0.01
Self reported excellent or very good diet  30.47 0.01
Nutrition important 48.35 0.02
Difficulty reading newsprint 2.60 0.002
Difficult finding object on crowded shelf 0.64 0.001
Interview in English 93.99 0.01
Observations 4,068

Note: All statistics calculated using the survey weights

provided in NHANES.
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Table 1b. Summary Statistics: Food Label & Dietary Guidance

Mean S.D.
%

Know Food Guide Pyramid 25.15 0.01
Use NFP 61.24 0.02
Use health claims 50.04 0.01
Use MyPyramid plan 18.72 0.01
Use ingredient list 50.12 0.02
Use serving size 49.52 0.01
Seen menu label: fast-food 16.10 0.01
Used menu label: fast-food 6.38 0.00
Seen menu label: sit-down 12.41 0.01
Used menu label: sit-down 6.53 0.01
Would use fast-food menu label 53.71 0.01
Would use sit-down restaurant menu label  52.21 0.02
Observations 4,068

Note: All statistics calculated using the survey weights
provided in NHANES.
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Table 3. 1V first-stage F-statistics and t-statistics for predicted instrument

Food label or dietary guidance type:
Nutrition  Health Ingredient Serving MyPyramid

Facts panel claims list size meal plan
F-statistic
Total first-stage 81.5 17.0 53.9 23.5 161.89
USENL 88.2 13.8 33.2 14.6 105.3
t-statistic
Know FGP 4.9 1.8 2.7 2.2 9.1
Food allergy:
Fish -0.8 -1.5 -2.2 -0.2 -0.2
Shellfish -0.3 0.1 2.0 0.2 3.5
Peanut 1.0 3.21 3.5 0.03 2.1
Other nut -0.4 -0.6 2.4 -0.4 -1.0
Soy -0.2 -1.3 -2.1 -0.4 -
Other 2.2 0.2 1.3 0.9 0.2
Vision problems® -3.7 -1.7 -1.6 -2.8 -2.4

Notes: (a) Difficulty reading newsprint or seeing items on a crowded shelf.
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9. Appendix

Table A1l. Summary Statistics: Nutrients

Mean S.D.
Total kcal 2,174.26 21.98
Calorie surplus 391.82 20.47
% kcal from total fat 33.62 0.22
% kcal from saturated fat 11.07 0.10
% kecal from PUFA 7.23 0.05
% keal from MUFA 12.52 0.09
% kcal from carbohydrates 49.03 0.39
% of carbohydrates from sugar 44.32 0.47
% kcal from protein 15.99 0.12
w-3 (g) 1.65 0.03
EPA + DHA (g) 0.13 0.007
w-6 (g) 15.72 0.22
w-3:w-6 0.11 0.001
Fiber (g) 16.13 0.40
Sodium (mg) 3,543.96 41.44
Calcium (mg) 952.91 19.85
Potassium (mg) 2,668.55 39.80
Folic acid (mcg) 200.96 5.06
Folate (mcg) 416.52 9.62
Cholesterol (mg) 300.16 4.98
Iron (mg) 15.72 0.29
Vitamin D (D2 + D3, mcg) 4.43 0.12
Observations 4,068

Note: All statistics calculated using the survey weights
provided in NHANES.
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