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Food away from home (FAFH) accounts for over 40 percent of food spending. We
use NHANES survey data to examine resulting effects on commodity sectors, and
find that production/consumption of beef, chicken, potatoes, cheese, and lettuce
have increased the most due to FAFH, while fluid milk and all fruits have
declined. Such changes have reduced overall nutrition, and nutrition within
commodity categories is generally lower in restaurants than at home. FAFH
consumers tend to have less healthy home diets than have nonconsumers,
suggesting that observed low FAFH nutrition may be partly because restaurant
diners select less healthy foods regardless of source.
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A large change in the U.S. food system in recent decades is the growth of the
food away from home (FAFH) sector. Food away from home accounted for
25.9 percent of total household food spending in 1970. By 2012, the share
had risen to 43.1percent.1 Because FAFH is more expensive, its quantity
share is smaller, but it nevertheless accounts for a substantial portion of food
consumption. The impact of this change on diet has received considerable
attention, with many studies finding that the nutritional quality of FAFH is
lower than that of food consumed at home (Lin and Frazao 1997; McCrory
et al. 1999; Carlson and Gerrior 2006; Binkley 2008; Todd et al. 2010;
Auchincloss et al. 2014; Nguyen and Powell 2014).
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Nearly all studies dealing with the effects of FAFH on diets have concentrated
on nutrient differences with food at home (FAH). In this study, we consider the
foods themselves. If individuals obtain different nutrients in restaurants than
when at home, either they are eating different foods, or similar foods
prepared in different ways, or both. Obtaining more precise measures of the
difference in foods eaten in restaurants vis-à-vis at home can help explain
some of the changes in consumption of basic foods in the recent past. Such
changes are often attributed to growing concerns with nutrition, and there is
evidence supporting this (Brown and Schrader 1990). An example is chicken,
a relatively healthy meat, consumption of which more than doubled between
1970 and 2012, from 22.4 to 46.2 pounds per capita.2 But over the same
period, per capita consumption of milk, a relatively healthy dairy product, fell
from 31.1 gallons to 19.6 gallons, while consumption of cheese, a less healthy
dairy food, rose from 18.9 pounds to 35.5 pounds per person. Meanwhile
consumption of soft drinks more than doubled, growing from 24.3 to 46.5
(2003) gallons per capita. Although these changes are nutritionally
inconsistent, they are consistent with the growth of FAFH: they may be at
least in part a consequence of these foods’ being featured, or in the case of
milk not featured, on restaurant menus. Without full knowledge of such
trends, it is difficult to design effective policies to improve diets.
Furthermore, such changes may have had impacts on agricultural production

and the structure of consumer demand. This has received relatively little
attention. It would seem that a change in the structure of the food delivery
system as dramatic as the rise of the restaurant sector would have effects
beyond nutrition changes. If so, market studies and analyses of consumer
demand may need to take FAFH into account. This is especially the case with
demand studies, many of which have been concerned with structural change
(Eales and Unnevehr 1988; Moschini and Meilke 2004).3

In this study, we address both aspects of the growth of FAFH by focusing on
what can be termed the commodity composition of the American diet: its
constituent basic foods. Using a large sample of FAFH consumers, we
compare the components of their FAH and FAFH diets and estimate which
commodities have been most affected by FAFH, with some estimation of
magnitudes. We use a measure based on nutrient profiling to examine the
overall nutritional quality of the food categories, and separately consider
energy density. This includes nutrition differences within categories, which
depend on preparation methods and the dishes in which foods are used.
We also compare the home diets of those with and without FAFH in the

sample. This reveals strong evidence that more frequent consumers of FAFH

2 Consumption data is from USDA, available at http://www.ers.usda.gov/data-products/food-
availability-(per-capita)-data-system/.aspx#26705
3 It is notable that nutrition has been incorporated into such studies. See, for example, Capps and
Schmitz (1991) and Kinnucan et al. (1997).
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have less nutritious diets at home, a finding similar to that of Mancino et al
(2009). This suggests that sample selection may partly explain the observed
lower diet quality of restaurant dining. It also demonstrates the importance
of the standard of comparison when assessing the effect of FAFH on dietary
outcomes.

Data

We use two data sets. The first is the National Health and Nutrition Examination
Survey (NHANES). Conducted every 2 years, NHANES involves approximately
10,000 respondents, most of whom supply 2 nonconsecutive days of detailed
dietary intake data, including where food was obtained. (See www.cdc.gov/
nchs/nhanes.htm for full details concerning the NHANES data.) Only
respondents with 2 days of data are included in the analysis. We focus on
NHANES 2007–8, although data from earlier NHANES are included for
comparison. We consider adults (age> 18) and children (3< age< 19) with
2007–8 sample sizes of 5988 and 2862, respectively. Food away from home
is defined as all food obtained from full-service and fast food restaurant,
cafeterias, and bars; food consumed at home is all food obtained from
grocery stores and other retail establishments. Because one of our purposes
is to compare FAH and FAFH, only foods from these two sources are included.4

The second data set is the USDA Food Intakes Converted to Retail
Commodities Database (FICRCD) (Bowman et al. 2013). This is available for
several years, the last being 2007–8, which is the reason for our focus on that
period. FICRCD is designed specifically to convert intake data from NHANES
and similar sources to retail equivalents. Thus, a final food as consumed—a
serving of spaghetti, a hamburger, an apple, etc. is disaggregated into its basic
food components—grain, beef, tomatoes, etc. There are 65 categories,
composed of several composites and 55 specific commodities. Our focus is the
latter, augmenting the data with a category for soft drinks, which is not
included in FICRCD.

Commodity Patterns and Effect of FAFH

We begin with a depiction of consumption across detailed food categories by
the full sample for 2007–8, and an assessment of how FAFH may have
affected commodity output. For comparison, the corresponding information
for 2005–6 appears in appendix Table 1, which involves a completely
different sample, because NHANES is not a panel. The earlier data will not be
discussed, because all patterns are quite similar across the years. This is

4 This comprises approximately 90 percent of the food in NHANES.
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Table 1. Commodity Patterns and FAFH Effects 2007–8

Food Grams/Person Percent FAFH Intensity Impact

Solids 894.96 24.09 – –

Meats 153.74 31.82 1.47 11.35

Beef 52.93 32.69 1.53 12.34

Chicken 53.50 39.67 2.07 26.22

Pork 25.10 18.78 0.73 �7.19

Seafood 14.74 30.68 1.40 11.66

Turkey 7.48 15.52 0.58 �10.32

Dairy products 145.53 22.50 0.91 �2.42

Cheese 29.62 35.17 1.71 16.87

Eggs 47.74 21.52 0.86 �2.72

Other milk products 48.02 20.01 0.79 �5.83

Cream/cream cheese 8.72 21.21 0.85 �6.93

Yogurt 11.42 5.19 0.17 �20.39

Vegetables 185.06 27.79 1.21 7.10

Broccoli/cauliflower 9.22 21.26 0.85 0.23

Cabbage 5.20 28.36 1.25 14.14

Carrots 7.74 14.21 0.52 �9.66

Celery 3.54 17.93 0.69 �8.24

Cucumbers 3.91 30.18 1.36 10.43

Green Peas 7.04 14.02 0.51 �8.91

Greens 5.20 21.33 0.85 �1.03

Lettuce 14.82 42.12 2.29 31.87

Onions 11.22 33.56 1.59 17.30

Peppers 5.92 35.05 1.70 18.13

Potatoes 86.68 40.16 2.11 26.92

Snap beans 5.47 13.48 0.49 �12.03

Sweet corn 19.31 11.89 0.43 �13.87

Tomatoes 92.39 32.40 1.51 14.57

Fruit 126.21 3.64 0.12 �21.63

Apples 32.11 2.26 0.07 �21.41

Bananas 27.47 1.84 0.06 �23.65

Berries 6.88 5.33 0.18 �21.57

Grapes 12.73 2.94 0.10 �23.24

Melons 17.48 4.97 0.16 �22.55

Continued
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Table 1. Continued

Food Grams/Person Percent FAFH Intensity Impact

Oranges 6.93 2.38 0.08 �21.47

Other citrus fruits 5.99 9.49 0.33 �13.62

Stone fruits 8.27 1.34 0.04 �22.02

Tropical fruits 8.34 10.91 0.39 �15.82

Grains 106.49 22.44 0.91 �2.29

Corn meal 11.20 12.09 0.43 �14.71

Oats 5.48 1.10 0.04 �24.02

Rice 11.26 19.12 0.75 �2.86

Wheat flour 78.55 25.88 1.10 1.95

Oils 28.43 30.31 1.37 7.38

Butter 2.30 14.85 0.55 �11.34

Margarine 4.26 18.99 0.74 �6.30

Salad and cooking oils 18.28 34.59 1.67 13.96

Shortening 3.59 31.82 1.47 8.98

Other foods 56.91 14.94 0.55 �12.67

Caloric sweeteners 44.00 15.57 0.58 �12.38

Legumes 6.23 22.94 0.94 0.47

Peanuts 4.54 2.21 0.07 �23.53

Treenuts 2.14 5.51 0.18 �23.76

Liquids 620.59 13.26 � �
Juice 146.43 6.46 0.45 �6.12

Orange juice 88.47 7.11 0.50 �5.03

Other citrus juice 5.45 22.38 1.89 12.00

Other fruit juice 45.79 4.10 0.28 �8.97

Vegetable juice 6.72 1.15 0.08 �12.23

Milk 162.17 1.97 0.13 �10.20

Milk whole 38.24 2.03 0.14 �9.62

Milk 2 percent 68.25 1.98 0.13 �10.83

Milk 1 percent 24.19 1.46 0.10 �10.90

Milk skim 31.49 2.30 0.15 �8.95

Soft drinks 311.99 22.31 1.88 9.85

Diet soft drinks 103.81 18.50 1.49 4.61

Regular soft drinks 208.18 24.21 2.09 12.66
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important because marked differences in diet from year to year would make it
difficult to say anything meaningful about patterns in the American diet.
Table 1 has average daily consumption of the individual foods in our data, in

retail equivalent grams, the percent consumed as FAFH, the FAFH intensity, and
an estimate of the impact of FAFH on the food system. FAFH intensity is a
measure of the food’s prevalence in the FAFH diet relative to its importance
in the home diet. We define the intensity of A as the percent of FAFH made
up of A divided by its corresponding percent for FAH. A food with high
intensity (>1) is more likely to be chosen when dining out than when at home.
The impact is our estimate of how FAFH has affected the consumption, and

hence production, of the foods in the table. This requires an estimate of what
the diet of current FAFH consumers would have been in the absence of the
restaurant sector, a counterfactual case. To obtain this, it was necessary to
make two assumptions. One was that, for each consumer, total grams
consumed without FAFH would be the same as they are currently consuming.
This can be questioned. Total consumption may have been smaller, because
people tend to eat more when dining out, although they also tend to
compensate for this by reduced home consumption (Binkley 2008). In any
case an assumption that total grams would be the same is unlikely to be a
serious departure from reality.
The second assumption deals with how the FAFH transferred to FAH would

be allocated among commodities. Consider one commodity x, and let x0 and
x1 be the grams of x consumed with and without FAFH, respectively. That is,
x1 is current consumption, x0 is what consumption of x would be if FAFH did
not exist. We express these as

x0 ¼ αAþ θB

x1 ¼ αAþ δB,

where A is total home grams, B is total grams currently eaten in restaurants, α is
the proportion of A allocated to x, θ is the corresponding proportion of B when
it is consumed as FAFH, and δ is the proportion when B becomes home
consumption.5

The problem is determining the value of δ. There are two obvious choices: δ is
either θ or α. If δ¼ θ , the “new” home consumption is the same as when
consumed in restaurants; if δ¼ α, it takes on the proportion of existing home
consumption. It is almost surely the case that these bound the possibilities.
For example, if before the elimination of FAFH x is 2 percent of A and 5
percent of B, it is not likely that 8 percent of B will be devoted to x when it

5 Including αA in both expressions is no loss of generality, as long as we assume that the total
consumption of x after the change is at least as large as the x originally consumed only at home.
This is surely a safe assumption.
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becomes FAH. Furthermore, because with δ¼ θ the elimination of FAFH brings
no change in the consumption of x, the fact that δ is within the interval bounded
by θ and α implies that the maximum change, increase or decrease, occurs if
δ¼α. Lacking any reason to choose a value in the interval,6 it thus makes
sense to choose δ¼α for the computation of the change brought by FAFH.
This gives us an estimate of the bounds on the likely change. It ranges
between zero, when δ¼ θ, and the maximum, which occurs if δ¼ α, which is
what is presented in the table. Importantly, our method should provide an
accurate delineation of which food commodities have been most affected by
the growth of FAFH.
Thus, for each current FAFH consumer, we reallocated their FAFH consumption

in accordance with the pattern of their current FAH consumption. The
counterfactual estimate of total consumption of each commodity was obtained
by summing over these consumers, and adding this to total current FAH
consumption by everyone in the sample. To obtain the impact of FAFH, we
then computed the percent change for each food in Table 1, using the
counterfactual as the base, and the change as (current actual consumption)
minus (counterfactual consumption).
The table is divided into subcategories of liquid and solid foods. Computations

for these that involved percents were done separately. This was done because
liquids tend to be heavier than solids. Computing percents with all foods
combined would exaggerate the importance of liquids in the diet. All
computations in the paper maintained this separation.
Among the solid foods, the results show some large differences between what

is eaten at home and in restaurants, particularly for meats and fruits and
vegetables. Food away from home is meat-intensive: when dining out, meat is
eaten approximately 50 percent more frequently than when at home.
Chicken is particularly FAFH-intensive, being twice as likely to be eaten when
dining out. 41 percent of total chicken consumption occurs in restaurants.
Pork is the only meat with an intensity less than 1. Correspondingly,
according to our estimates, meat output has risen by as much as 10 percent
due to FAFH, with chicken 25 percent above what it would have been. Only
pork has not gained.
Among solid dairy products, only cheese is FAFH intensive, reflecting its

prevalence in pizza and fast food sandwiches. As a result, output of cheese
has risen sharply. Yogurt and milk and cream products (ice cream, cream
cheese, baked goods, etc.) are consumed more at home. Yogurt has been
particularly affected by FAFH, with output estimated to be as much as 20
percent lower than it would have been without FAFH.

6 Especially since this is likely to vary by food, depending on such things as relative prices, ease
of access and ease of preparation at home, and even tastes. We ourselves believe δ is more likely to
be close to α than to θ.
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As a category, vegetables are FAFH intense. This might seem surprising, but it
is primarily due to the intensity of tomatoes and especially potatoes, which have
large shares of the vegetable category. In view of the prevalence of French fries
on restaurant menus, the intensity of potatoes is not surprising. FAFH is
estimated to have led to a substantial increase in potato production. For
tomatoes, the majority of retail equivalents are from processed tomato
products: raw tomatoes comprised 9 percent of the total in the 2007–8 data.
Much of the remaining 90 percent is made up of pizza and spaghetti sauce,
salsa, and catsup, major ingredients in numerous restaurant items. Producing
a pound of such products requires considerably more than a pound of
tomatoes, causing production to increase. The other vegetables with high
FAFH intensities are primarily salad vegetables, especially lettuce. Indeed,
results indicate that the single largest change induced by FAFH is the
increase in lettuce production.
For fruit, the situation is very different. Diners at FAFH establishments eat

little if any fruit. As a consequence, fruit consumption is estimated to be
lower, perhaps substantially lower, because of FAFH, a reduction fairly evenly
distributed across fruit types. These numbers provide strong evidence that
FAFH is an important reason why Americans fall short of recommended fruit
intakes.
As a group, grains have been little affected. The exceptions are declines in

cornmeal and especially oats, a food with a miniscule FAFH intensity. The
primary use of oats is in cereals, a category with declining consumption
overall.7 The negative effect of FAFH on oats suggests a contributing cause of
this is the growth of breakfasts in restaurants, especially fast food outlets,
where breakfast cereal is not featured.
For the remaining solid categories, notable differences between home and

away are the high FAFH intensity of fats and oils, and a low intensity of
added sugars (which does not include sugars in soft drinks). The first is due
to oils used in food preparation, a reflection of the prevalence of fried foods
on restaurant menus. The latter is most likely due to the relative absence of
cakes, cookies, and similar confections, as well as candy and sweetened
cereals, on these menus. The final solid foods in the table are nuts, a small
category by weight, but one of the foods most negatively affected by FAFH.
According to the data, nuts are mostly consumed in the form of snacks or
peanut butter sandwiches, items seldom found in restaurants.
For liquids, FAH-FAFH differences are sharp. Fruit and vegetable juice and

especially milk do not comprise a significant component of FAFH consumption.
The intensities for all types of milk are very low and of similar magnitude.
FAFH is estimated to have reduced their consumption substantially, by as

7 “Cereals begin to lose their snap crackle and pop” New York Times September 10, 2004.
(http://www.nytimes.com/2014/09/11/business/cereals-struggle-in-us-as-tastes-and-rituals-change.
html. Accessed 10/28/16)
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much as 10 percent. As seen above, most dairy products have also been
negatively impacted. From this, it would seem that milk producers have
suffered because of the growth of the restaurant industry. However, this is
likely counterbalanced by the large increase in cheese output, which requires
approximately 10 times its weight in milk.
Soft drinks, especially regular soft drinks, are very FAFH intensive. With the

advent of FAFH has come a large increase in total soft drink consumption. As
noted above, in the period from 1970 to 2000, the period of intense growth
in FAFH, milk consumption declined by a third while soft drinks nearly
doubled. The results in the table suggest that FAFH is indeed likely have
played an important role in these changes.
From these results, it is justified to conclude that food away from home has

had discernible impacts on the production and consumption of specific foods
in the US. It is unlikely that these changes result from spontaneous changes
in consumer tastes, and that they would have occurred with or without
FAFH. They are surely at least partly attributable to what amounts to a new
manner of providing foods, one that changes the relative cost and ease of
obtaining them. For example, commercial food establishments are likely to
have a comparative advantage in foods requiring more preparation, such as
fried chicken and French fries, so that the relative cost, in terms of time as
well as money, are likely to differ from costs of home preparation.
In any case, the magnitude of the changes identified here suggests that the

growth of the restaurant sector is a major structural change, which may need
consideration when examining other aspects of the food system. A salient
example is food demand studies, especially the demand for meat. Several
studies have considered the possibility of structural change in meat demand
(Eales and Unnevehr 1988), but seldom is FAFH deemed an important
aspect of this change, and it has not often been explicitly considered
(an exception is Tonsor et al. 2010). Results in Table 1 suggest this may be a
serious omission.

Food Patterns by Source and by Groups

Table 2 has 2007–8 information for a less detailed set of foods but more
detailed groups of consumers. The groups are children and adults, further
broken into those without and with FAFH during the sample period. For
convenience we will call these “group 1” and “group 2,” respectively. While
having no FAFH during the period does not mean group 1 individuals never
dine out, we can say that anyone who in fact does not is necessarily in group
1. It is also more likely to contain those who do so with less frequency.8

8 Evidence of this is provided in NHANES. Respondents were asked about household food
spending at supermarkets and restaurants. For the average respondent in group 1, grocery
spending was 5 times as large as restaurant spending, while for group 2 it was 2.75 times as
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Table 2. Percentage Allocation across Foods, by Groups, 2007–8

1 2 3

I. Adults Group 1FAH t:(1)-(2) Group 2FAH t:(2)-(3) Group 2FAFH

Solids

Beef 4.47 �1.82* 5.11 �4.88*** 7.65

Pork 2.9 0.1 2.87 2.08* 2.23

Poultry 5.23 0.62 4.95 �7.08*** 9.56

Seafood 1.82 0.54 1.62 �2.05* 2.97

Eggs 5.51 0.99 5.18 �1.06 5.46

Cheese 2.44 �0.61 2.59 �7.18*** 4.06

Yogurt 1.7 0.73 1.43 5.37*** 0.37

Other milk products 5.95 �1.24 6.41 4.54*** 4.69

Nuts 0.81 �1.57 0.96 13.98*** 0.08

Legumes 0.78 0.3 0.75 �0.09 0.76

Grain products 10.57 1.18 10.13 1.76* 9.78

Potatoes 7.44 �0.15 7.54 �9.04*** 15.24

Tomatoes 9.69 0.24 9.48 �3.38*** 13

Vegetables 15.84 2.33** 14.06 �1.49 15.31

Fruit 18.73 �0.68 19.7 15.26*** 2.53

Oils 2.2 �4.13*** 2.53 �8.88*** 3.61

Caloric sweeteners 3.94 �2.96*** 4.71 11.48*** 2.72

Liquids

Juice 30.04 2.08* 21.26 3.88*** 10.39

Milk 25.07 3.98*** 16.44 8.25*** 1.49

Soft Drinks 44.89 �4.33*** 62.30 �9.47** 88.12

Significance: *** 0.01; ** 0.05; * 0.10.
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1 2 3

II. Children Group 1FAH t:(1)-(2) Group 2FAH T:(2)-(3) Group 2FAFH

Solids

Beef 5.28 0.45 4.78 �3.67*** 7.29

Pork 2.33 �0.86 2.76 1.54 1.69

Poultry 5.56 0.65 5.13 �4.69*** 9.43

Seafood 1.26 2.37** 0.42 �1.52 0.96

Eggs 4.84 0.32 4.6 1.15 3.64

Cheese 2.95 0.66 2.66 �11.61*** 5.53

Yogurt 1.04 �1.6 1.87 3.42*** 0.13

Other milk products 6.16 �1 7.02 0.28 6.70

Nuts 0.7 �0.73 0.88 4.11*** 0.07

Legumes 0.63 2.64** 0.31 �0.17 0.32

Grain products 12.65 �0.2 12.76 3.39*** 10.79

Potatoes 7.89 0.7 7.15 �7.18*** 19.76

Tomatoes 12.19 3.06*** 7.96 �5.15*** 16.42

Vegetables 9.91 1.03 8.59 0.48 7.97

Fruit 18.87 �3.47*** 23.81 13.36*** 1.78

Oils 2.48 �1.84 2.69 �7.48*** 3.78

Caloric sweeteners 5.24 �3.16*** 6.61 7.62*** 3.74

Liquid

Juice 30.19 0.8 26.97 4.95*** 7.40

Milk 44.45 3.61*** 32.16 11.6*** 4.59

Soft drinks 25.37 �4.48*** 40.88 �9.03*** 88.01

Significance: *** 0.01; ** 0.05; * 0.10.
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It is important to compare these groups because of the possibility that part of
the reason people obtain less healthy food in restaurants is that those with a
natural preference for such food (and thus would choose it in any case) are
more likely to dine out (Mancino et al. 2009). Furthermore, people who dine
out more frequently tend to have different characteristics from people who
do not (Powell et al. 2012). They may thus have different eating preferences
and different concerns with nutrition (Stewart et al. 2002; Binkley 2006).
That these two sets of consumers do have different characteristics is evident

from Table 3, which has averages for selected demographics of each of them.
Those with FAFH tend to be younger, have higher incomes, and to spend
more time working. These are factors likely to increase FAFH. They also have
a greater proportion of males and are somewhat better educated. We
investigate the effect of these differences below.
Table 2 shows the average percentage distribution across the foods.9 It

includes home consumption for both groups (columns 1 and 3), and group
2’s FAFH consumption (column 5). Columns 2 and 4 have the t-values for
tests of differences between these, as shown in column headings.
For home consumption, the patterns for solid foods are broadly similar

between the groups, for both children and adults. There are, however, some
notable specific differences. The most salient involves sweeteners, for which
group 2 has significantly greater consumption in both cases. The same
applies to fats and oils, but only for adults. These suggest healthier choices
by group 1. Most of the remaining significant differences also suggest their
food choices are more concentrated in healthier categories: for adults, more
vegetables and less beef; and more seafood, legumes, and tomatoes for
children. The one exception is that group 2 consumes a greater percentage of
fruit, which for children is highly significant and quantitatively large.
The most striking difference between the home consumption of the groups

involves liquids. Among the three major liquids we examine, group 2 has a
much larger percentage of soft drinks in their home consumption, with a
corresponding lower percentage of the others. Milk, in particular, is less
important for this group. The differences for these two are highly significant
for both adults and children. Juice does not greatly differ between the groups,
although it is weakly significant for adults.
Column 5 in the table shows the distribution of away from home

consumption, which only applies to group 2. The t-values in column 4 test for
differences with their home distribution. For both adults and children, the
large majority, 14 of the 20 categories, are highly significant. It is clear that

large. These figures indicate the two groups do have different average dining behavior. They can be
thought of as more frequent and less frequent FAFH consumers.
9 These were calculated in SAS with Surveyreg, using NHANES sampling weights. In additional,
they were weighted by each respondent’s total consumption in grams. Thus, those who ate less
during the survey period played a smaller role in determining the averages, as they would if
the percentages were based on sample totals.
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Table 3. Demographic Characteristic of Sample

Adults

Group 1 Group 2

Mean Std Err Mean Mean Std Err Mean

Age 51.43 0.59 44.93 0.53

High school graduate 0.25 0.01 0.26 0.02

College graduate 0.23 0.02 0.27 0.02

Household size 2.92 0.07 3.02 0.05

Male 0.50 0.01 0.56 0.02

Hispanic 0.13 0.02 0.12 0.02

White 0.71 0.04 0.71 0.03

African American 0.10 0.02 0.12 0.02

Hours worked/wk 19.92 1.23 27.51 0.69

Married 0.63 0.02 0.64 0.02

Household income 50.90 2.76 63.65 2.09

N 1736 3033

Children

Group 1 Group 2

Mean Std Err Mean Mean Std Err Mean

Age 10.52 0.26 11.94 0.22

High school graduate 0.01 0.01 0.05 0.01

Continued

B
inkley

and
Liu

Food
aw

ay
from

H
om

e
2
3
3

https://doi.org/10.1017/age.2019.1 Published online by Cambridge University Press

https://doi.org/10.1017/age.2019.1


Table 3. Continued

Children

Group 1 Group 2

Mean Std Err Mean Mean Std Err Mean

Household size 4.61 0.08 4.38 0.06

Male 0.52 0.02 0.53 0.03

Hispanic 0.23 0.03 0.16 0.03

White 0.57 0.04 0.64 0.04

African American 0.14 0.02 0.14 0.02

Household Income 56.14 3.16 65.86 3.37

N 846 1211
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the commodity composition differs for the two food sources. As would be
expected, the strength of the differences reflects the FAFH intensities in
Table 1,10 with very pronounced differences for fruit and milk, important
components of home dining but largely ignored when dining out, and much
greater percentages of poultry, beef, cheese, and soft drinks when away from
home. Soft drinks dominate the liquids group. For adults, this is somewhat
deceptive, for the figures do not include coffee or alcoholic beverages, which
for adults are relatively important in restaurant meals. But the table shows
that FAFH is associated with the heavy consumption of soft drinks by children.

Nutrition Differences

In this section, the nutrition for the food types in Table 2 is examined. To do, so
we make use of nutrient profiling, a method designed to assign nutrient scores
to individual foods (Scarborough et al. 2007; Chiuve et al. 2011). A nutrient
profile is typically a linear combination of nutrients, with models differing by
the nutrients involved, how they are weighted, and the criterion on which
they are based. We use a profile model developed by Arsenault et al. (2012),
which is based on its relation to the USDA Healthy Eating Index (HEI), the
standard measure of the quality of the daily diet (Guenther, Reedy, and
Krebs-Smith 2008). This has a certain appeal here, because we are interested
in rating portions of diets, not just individual foods.
Using NHANES 2005–6 data, they summed individual intakes of 13 desirable

and 3 undesirable nutrients for each respondent. They then constructed all
possible combinations of these nutrients and regressed them on the individual’s
HEI. The best model was chosen based on contribution to goodness of fit, in
which additional nutrients made no significant contribution. It is a weighted
sum of protein, fiber, calcium, vitamin C, and unsaturated fat, all with positive
coefficients (indicating a positive relation with HEI), and saturated fat, added
sugar, and sodium, with negative coefficients (indicating a negative relation).
The equation is used to assign a value to individual foods, with higher values
indicating more desirable nutrients. The value is not bounded by specific
numbers.11 It is essentially a relative measure, so that of two foods, that with
the higher index is considered to have higher nutritional content.

10 Although Table 1 calculations include the home consumption of group 1.
11 Specifically, it is calculated as 1.40 * (Protein) + 3.13 * (Fiber) + 1.00 * (Calcium) + 2.51 *
(Unsaturated Fat)+0.37 * (Vitamin C) �2.95 * (Saturated Fat) �0.52 * (Added Sugar) �1.34 *
(Sodium),

where each explanatory variable in the equation is a standard measure of each nutrient (e.g.,
grams of protein, milligrams of vitamin C) per 100 grams of the food item capped at the
Recommended Daily Allotment (RDA).

Some indexes for selected foods are yogurt, plain, nonfat, 55.0; almonds, 74.5; regular chocolate
ice cream, �32.3; salmon baked or broiled, 34.1; apple, 65.5; corn flakes, 3.9; raw spinach, 215.7;
boiled egg 5.0; ground beef <80 percent lean, cooked�0.9. Source: Arsenault et al. (2012), Table 3.
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We calculated a measure for each respondent for each category by taking
weighted averages of the indexes of component individual foods consumed
by the respondent. The weight is the retail equivalent grams consumed for
each food. These were averaged across respondents. The value obtained for a
category can be negative, due to the negative components in the index. The
category indexes depend not only on the nutritional quality of the commodity
involved but also its various preparation methods and its use in various dishes.
Because the index does not provide a measure of calories,12 and given their

importance, we also calculated the energy density (calories/grams) of the
food categories, in the same manner as the index calculation, that is, by
taking (retail equivalent) weighted averages of individual foods within the
categories. Since lower values indicate lower calorie density, and given the
rising obesity in the U.S. population, most would regard low values of this
measure as healthier.
The nutrition and density measures are presented in the left and right halves

of Table 4. In each case, the arrangement is the same as that in Table 2.
Beginning with nutrition, for adults the table shows substantial differences in
the nutritional quality of home consumption of the two groups. We
emphasize that in this comparison the nutrition for group 2 involves only
their home consumption. The t-values test the significance of the difference,
calculated as (Group 1)-(Group 2). For the nutrition index most are positive,
which suggests that those with no FAFH during the sample period had a
healthier home diet. Many are highly significant (p> 0.05). This is true for 9
of the 20 individual categories and both aggregate categories. There are few
negative differences, and none of significance.
The energy densities are consistent with the results for nutrition. In this case,

negative t-values indicate lower density and hence healthier diets, for the
respondents with no FAFH. In 10 cases they are significantly negative, with
only one category, nuts, being significantly positive. (The very high density
for nuts for both groups results because they are frequently eaten “straight,”
which, for example, oils virtually never are.) The aggregate density measure
for solid foods is also significantly negative, with a magnitude suggesting 20
percent, fewer calories per gram for group 1. The corresponding measure for
liquids, however, is positive and significant, even though the individual
differences are small or negative. This seeming inconsistency is due to the
perhaps surprising fact that of the three liquid categories, soft drinks has the
lowest calorie density (in part due to diet drinks), and group 1 has a much
lower proportion of soft drinks in their consumption.13 Reducing the
proportion of the least dense component increases the density of the total. In
this case, it also increases nutrition.

12 It does assign a negative value to saturated fats and added sugars, but it also assigns a positive
weight to unsaturated fat.
13 We found little difference in the proportion of diet drinks between the groups.
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Table 4. Nutrition and Energy Density Comparison, 2007

I. Adults

Nutrition Energy Density

(1) (2) (3) (1) (2) (3)

Group
1

t for diff(1) –
(2)

Group
2

t for diff(2) –
(3)

Group
2

Group
1

t for diff(1) –
(2)

Group
2

t for diff(2)-
(3)

Group
2

FAH FAH FAFH FAH FAH FAFH

Solids

Beef 4.82 2.78*** 2.42 3.3*** 0.22 2.08 �1.52 2.14 �5.9 2.42

Pork �3.68 2.26** �5.99 �1.88* �4.25 2.52 �0.86 2.60 �4.95*** 2.93

Poultry 18.56 0.88 17.38 0.66 16.43 1.83 0.8 1.79 �11.78*** 2.18

Seafood 29.15 2.59*** 24.92 �0.05 25.01 1.54 �1.26 1.59 �5.06*** 1.88

Eggs 6.78 4.54*** 4.6 �6.06*** 9.26 2.43 �6.58 2.81 �0.27 2.83

Cheese �17.47 �1.1 �16.2 �5.28*** �10.61 2.96 �1.18 3.03 3.55*** 2.91

Yogurt 12.76 �0.94 15.25 2.99*** 4.47 0.93 �2.1** 1.03 �0.72 1.10

Other milk
products

�6.71 3.01*** �11.31 �3.82*** �6.48 2.42 �4.96*** 2.70 9.6*** 2.41

Nuts 25.19 1.69 21.99 �2.62*** 31.7 5.23 2.33** 5.08 0.85 4.78

Legumes 48.17 �0.13 48.37 4.95*** 37.82 1.29 �0.72 1.34 �4.35*** 1.59

Grain products 14.98 0.57 14.47 9.97*** 7.82 2.67 �7.42*** 2.93 12.8*** 2.64

Potatoes 20.1 �0.58 20.5 8.01*** 15.48 2.08 �5.76*** 2.76 1.7 2.61

Tomatoes 41.18 5.31*** 28.69 3.05*** 20.89 0.95 �2.81*** 1.07 �14.09*** 1.51

Other vegetables 69.8 4.62*** 55.23 3.62*** 44.01 0.81 �3.66*** 0.91 �8.21*** 1.28

Continued

B
inkley

and
Liu

Food
aw

ay
from

H
om

e
2
3
7

https://doi.org/10.1017/age.2019.1 Published online by Cambridge University Press

https://doi.org/10.1017/age.2019.1


Table 4. Continued

I. Adults

Nutrition Energy Density

(1) (2) (3) (1) (2) (3)

Group
1

t for diff(1) –
(2)

Group
2

t for diff(2) –
(3)

Group
2

Group
1

t for diff(1) –
(2)

Group
2

t for diff(2)-
(3)

Group
2

FAH FAH FAFH FAH FAH FAFH

Fruit 47.23 2.39** 42.7 7.65*** 19.04 1.16 �3.82*** 1.41 �4.36*** 1.74

Oils 10.58 1.96 9.04 �4.88*** 12.19 3.29 �7.55*** 3.61 18.18*** 2.97

Sweeteners �3.03 1.09 �3.92 �4.04*** �0.86 3.04 �4.58*** 3.20 13.79*** 2.58

All solids 30.28 6.89*** 22.97 8.41*** 16.61 1.75 �9.31*** 2.11 �3.45*** 2.20

Liquids

Juice 46.92 3.95*** 42.14 5.17*** 28.49 0.48 �0.14 0.47 �3.07*** 0.63

Milk 16.05 �0.43 16.68 0.37 15.57 0.52 �1.2 0.49 �1.43 0.52

Soft drinks �9.84 0.89 �11.13 1.72 �13.15 0.24 0.01 0.24 �1.81 0.26

All liquids 17.92 5.70*** 10.68 8.92*** �3.47 0.41 3.08*** 0.37 1.51 0.35

Significance: *** 0.01; ** 0.05; * 0.10.
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For children, the differences in nutrition measures are less pronounced.
Although the majority are positive, only grain products is highly significant,
and neither of the category aggregates is significant. The results are somewhat
stronger for energy density. They indicate that the home diets of children
without FAFH are of lower density, with many categories significantly lower.
The difference for aggregated solid foods is significantly negative and suggests
an even larger difference in calorie density than that for adults. However,
liquids show no differences of any consequence.
It is clear that there is a difference in the nutritional quality of home diets for

the two sample groups. Those who did not have FAFH during the sample period
have a healthier diet at home, for both children and adults. This is evidence that
selection may be important when it comes to nutritional questions associated
with restaurant food. People with less concern about the quality of their diet
may be more inclined to consume FAFH. As noted above, indications of this
have appeared in previous research. It is considered in the final section of the
paper.
The second comparison in Table 4 is between FAH and FAFH for those who

ate in restaurants during the sample period. Thus the “home” in this case
only involves group 2. The t-values test whether the difference FAH-FAFH is
zero, so positive values for nutrition and negative values for density indicate
healthier home diets. Results for adults and children are nearly identical in
terms of sign of the t-statistics. For nutrition, the majority are positive,
suggesting better home diets. For adults they are somewhat stronger
statistically. For example, all but four of the differences in the nutrition
measure are highly significant (p< 0.05), while approximately half of those
for children are. Of the significantly negative t-values, a notable case is
cheese, which reflects the use of cheese with less saturated fat for items like
pizza, a staple in FAFH. The others are less explainable, but in any case the
magnitude of their differences is generally smaller than for those that are
positive. As a result, the differences for both aggregate solid and liquid
categories are positive and highly significant, for both children and adults.
The results for energy density are similar: the majority of the t-values are

large in absolute value and the majority of these are negative. This especially
applies to meats, whose methods of preparation in restaurants tend to
increase energy density. Again, however, there are several categories having
positive differences and, hence, lower density in restaurants. This includes
cheese, for reasons just given. For grain products, restaurant consumption is
mostly breads and pasta; home consumption includes a greater amount of
energy dense items such as cakes and cookies. A perhaps surprising outcome
for energy involves potatoes, which is shown to have higher density at home
than in restaurants, significantly so for children. This is due to the fact that
the potato product with greatest energy density is not French fries but potato
chips, which are heavily consumed by children, and primarily at home. Note
that both grain products and potatoes are estimated to have a higher
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II. Children

Nutrition Energy Density

(1) (2) (3) (1) (2) (3)

Group
1

t for diff
(1) –(2)

Group
2

t for diff
(2) –(3)

Group
2

Group
1

t for diff
(1) – (2)

Group
2

t for diff
(2)-(3)

Group
2

FAH FAH FAFH FAH FAH FAFH

Solids

Beef 0.67 0.97 �1.29 0.33 �1.78 2.00 �1.42 2.40 �2.89*** 2.60

Pork �7.79 �0.35 �7.29 �0.75 �5.98 1.74 1.14 2.59 �2.77*** 3.01

Poultry 15.68 0.61 14.81 �1.83 16.85 2.55 1.31 1.89 �8.06*** 2.44

Seafood 28.61 1.72 18.3 �0.47 20.85 3.04 2.06** 1.45 �2.57** 1.83

Eggs 5.7 1.47 3.8 �6.44*** 8.7 1.03 �1.97** 2.76 �1.73 2.96

Cheese �14.11 �0.23 �13.83 �5.55*** �6.34 2.51 �1.02 3.14 4.03*** 2.84

Yogurt 7.53 0.86 4.67 �0.09 5.54 4.92 �2.03** 1.26 1.15 1.02

Other milk
products

�7.06 0.66 �8.23 �1.80* �5.43 1.23 �2.42** 2.70 2.83*** 2.43

Nuts 14.19 �0.4 15.18 �0.46 19.22 2.88 �0.69 5.00 1.18 4.60

Legumes 47.66 0.13 47.26 2.73*** 32.19 2.86 �3.34*** 1.44 �2.95*** 1.88

Grain products 10.73 2.81*** 9.22 5.44*** 4.98 1.30 �4.56*** 3.10 9.99*** 2.68

Potatoes 22.18 �0.61 23.19 4.62*** 16.31 0.95 �1.96** 3.30 2.96*** 2.81

Tomatoes 9.17 2.02** 1.01 0.58 �1.13 1.33 �0.21 1.32 �8.03*** 1.99

Other vegetables 49.21 1.78* 38.14 4.57*** 17.48 3.59 �0.61 0.99 �10.59*** 1.68

Fruit 42.29 1.23 39.37 4.82*** 11.81 3.03 �1.43 1.45 �2.32** 1.98
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Oils 9.41 1.80* 7.77 �2.61** 9.92 2.11 �2.42** 3.75 13.17*** 2.94

Caloric sweeteners �4.61 1.19 �5.61 �0.72 �4.83 2.00 �3.15*** 3.19 9.42*** 2.48

All solids 19.02 1.53 17.03 6.71*** 7.92 1.74 �3.04*** 2.31 �1.95** 2.46

Liquids

Juice 36.67 0.59 35.1 2.82*** 21 0.47 �0.1 0.47 �2.23** 0.53

Milk 10.87 0.4 10.36 0.22 9.79 0.52 1.46 0.53 �4.74*** 0.68

Soft drinks �18.38 0.67 �19.63 1.93* �21.92 0.33 0.11 0.33 �3.06*** 0.36

All liquids 13.52 1.33 10 9.87*** �11.61 0.46 �1.22 0.45 3.64*** 0.41

Significance: *** 0.01; ** 0.05; * 0.10.
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nutrition index when consumed at home, which shows that high density need
not suggest low nutrition.
The aggregate liquid category also indicates lower energy density for FAFH.

For children, it is highly significant, despite the fact that all three components
are significant in the opposite direction. This again reflects the phenomenon
noted above, the relatively large share held by soft drinks in restaurant
consumption.
Overall, then, food away from home is less healthy than food consumed at

home. This arises due to the mix of foods used and how they are used: that
is, what is consumed and how it is prepared. For liquids it is mostly the first
of these, primarily due to the very large change in the share of soft drinks
when away from home. For solid foods both effects are present. To
investigate their relative importance, we calculated the FAH-FAFH difference
in the aggregate measures by (a) retaining the FAH food mix and applying
the actual FAFH nutrition measures; and (b) using the actual FAFH food mix
but applying the nutrition measures for FAH. With method (a) nutrition fell
from 22.97 (Table 4) to 15.69; with (b) it declined less, to 19.98. The
implication is that lower nutrition is a result of both the commodity inputs
used by restaurants and how they are processed, with the latter somewhat
more important.

Are FAFH Consumers Different?

The results support the well-known result that FAFH is less healthful than food
prepared at home. But we also found that those with FAFH during the sample
period had lower home nutrition than those in the sample with no FAFH.
Indeed, there are many cases in Table 4 for which the home food differences
between the two groups are larger than the FAH-FAFH differences.
There are two questions regarding this result. One is the extent to which it is

sample specific. The second is whether it simply reflects the different
demographic characteristic shown in Table 3. These characteristics are likely
to affect both the propensity to dine out and individual dietary choice. For
example, older consumers are known to have healthier diets, and are also
likely to dine out less (Binkley 2008). Then the nutrition differences between
groups 1 and 2 may simply be due to the greater proportion of older
consumers in group 1.
To consider sample specificity, we repeated the nutrition analysis for adults

using the 2005–6 NHANES data. The results are in Appendix Table 2. We will
not discuss these beyond stating that they are very similar to those for 2007–8.
Corresponding columns for the nutrition and density measures are highly
correlated, so that both sets of results would lead to similar conclusions.
To account for the possibility of sample selection, we used a propensity score

matching procedure to obtain a “matched” sample of home diets. We used a
logit model to predict the probability of dining out based on the
demographics in Table 3. Members of group 1 were matched with group 2
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members on the basis of predicted probabilities (Rosenbaum and Rubin, 1984).
This was confined to the sample of adults, because children are less likely to
decide where they will eat. Matching was based on pairing observations with
estimated probabilities differing by no more than .001, using nearest
neighbor without replacement. The matched sample had 1728 observations
each from group 1 and group 2. Thus we were able to match all but 273 of
the original members of group 1 with someone in group 2. This reflects that
group 2 is much larger (n¼3277).
The results are in Table 5. Comparing these to the corresponding information

in Table 4 shows little difference. We expect this for group 1, because the
matched sample contains all but 100 of the original sample. But it is also true
for the second group, which has slightly more than one half of the original
group 2 sample, those most similar to group 1 in terms of demographic
makeup. This is evidence that differences in nutrition choice by the FAFH
sample go beyond differences in demographics. They may have preferences
for foods of lower nutrition. If so, part of the reason that food in restaurants
tends to be lower in nutrition is that people who like to dine out are more
willing to sacrifice nutrition to obtain foods with greater palatability.

Summary and Concluding Remarks

It is well known that food away from home differs from food consumed at home
in terms of nutritional quality. Numerous studies have found FAFH to be of
lower nutrition, mostly by comparing nutrient and calorie contents. In this
study we have examined this question from more of a commodity
perspective, focusing on differences in consumption across broad food
categories, as well as the nutrition within these categories. This permits an
assessment of how the growth of the restaurant sector has changed the
structure of the American diet, as well as its impact on agriculture.
Using data from the 2007–8 National Health and Nutrition Examination

Survey, we found large differences in the types of foods consumed at home
and in restaurants. For example, meat and soft drinks are relatively more
important in away from home meals, while fruit and milk are seldom
consumed. Such differences are one reason for nutrition differences. We
verified this by using a nutrient profiling model, which is a method to assign
values to individual foods. This showed that FAFH is more concentrated in
less healthful food types. It also showed that within food categories,
individual foods in restaurants tend to be less healthful and more energy
dense. This reflects differences in dishes and methods of preparation, such as
frying instead of baking, that tend to be featured on restaurant menus.
Large differences in consumption of basic foods suggest differences in the

production sector. We investigated this counterfactually by comparing
current consumption with an estimate of what consumption would have been
with no restaurant sector. We found some large effects on food production.
FAFH has increased production of potatoes by as much as 25%, with chicken
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Table 5. Results for Matched Sample

Nutrition Density

(1) (2) (1) (2)

Group1 t for diff(1) – (2) Group2 Group1 t for diff(1) – (2) Group2

FAH FAH FAH FAH

Solids

Beef 4.65 1.92* 2.11 2.08 �1.44 2.15

Pork �3.85 3.19*** �7.58 2.54 �0.95 2.65

Poultry 18.75 1.22 16.88 1.83 0.33 1.81

Seafood 29.00 2.43 24.86 1.54 0.15 1.54

Eggs 6.74 2.16** 5.34 2.43 �5.35*** 2.79

Cheese �17.36 �0.58 �16.56 2.96 �1.17 3.03

Yogurt 12.65 �0.84 15.25 0.93 �1.55 1.06

Other milk products �6.88 2.20** �10.84 2.43 �4.94*** 2.66

Nuts 24.47 0.11 24.19 5.22 0.34 5.19

Legumes 48.00 �2.47** 52.00 1.26 �0.13 1.27

Grain products 14.96 �0.60 15.88 2.67 �5.91*** 2.89

Potatoes 20.18 0.55 19.58 2.08 �3.72*** 2.71

Tomatoes 41.33 3.87*** 27.60 0.95 �2.34** 1.06

Vegetables 69.60 3.37*** 56.03 0.81 �2.44** 0.90

Fruit 46.98 1.80* 42.81 1.17 �2.93*** 1.36

Oils 10.64 0.68 9.96 3.30 �4.68*** 3.63

Caloric sweeteners �3.02 0.55 �3.44 3.05 �3.2*** 3.19

All solids 30.17 5.19*** 23.56 1.76 �7.04*** 2.07
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Liquids

Juice 47.24 2.92*** 43.77 0.48 0.37 0.47

Milk 15.96 �0.87 17.61 0.52 1.21 0.49

Soft drinks �9.40 0.62 �10.58 0.24 �0.19 0.24

All liquids 18.04 3.40*** 11.65 0.41 3.02*** 0.37

Significance: *** 0.01; ** 0.05; * 0.10.
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similarly affected. Lettuce may have increased more, possibly by over 30%.
Beef and cheese have also significantly increased. Fruit usage is as much as
twenty percent lower than it would have been with no FAFH, and nuts
consumption even lower. Although these are at best approximations, they
serve to illustrate that FAFH has had a large impact on agriculture, especially
because such changes have secondary effects. For example, increased chicken
consumption suggests a higher demand for corn. In any case, there is little
doubt that there have been significant impacts on agriculture, which may
need to be explicitly considered when studying food demand and agricultural
markets.
An important aspect of the study is we separated consumers by whether or

not FAFH was consumed during the 2-day NHANES sample period. It is
reasonable that these can be classified as more frequent and less frequent
consumers of food away from home. We compared the home diets of these
two groups and found that those with less frequency have home diets
significantly higher in nutrition and significantly lower in energy density. This
suggests that frequent restaurant diners may have less concern with
nutrition. This result is evidently not due to differing sample characteristics,
for it was essentially unchanged using a matched sample, and a similar
outcome was obtained when the analysis was repeated using data from a
previous NHANES.
It is perhaps reasonable that there may be differences between these two

groups of consumers. If foods available in restaurants emphasize palatability
at the cost of nutritional quality, then those with less concern with nutrition
are more likely to choose FAFH. To the extent this is true, the proper way to
assess the effect of FAFH may be a comparison of FAFH with the home dining
of only restaurant diners, rather than that of all consumers. Furthermore, if
many restaurant diners are indifferent to nutrition, it may increase the
difficulty of encouraging restaurant patrons to choose healthier options
through such means as menu labels. Taxes and subsidies may be more effective.
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Appendix Table 1. Patterns and Effects 2005

Food Grams/person Percent FAFH Intensity Impact

Solids 946.83 25.23 � �
Meats 160.05 33.73 1.51 13.19

Beef 58.73 34.65 1.57 14.10

Chicken 52.24 42.57 2.20 31.95

Pork 27.28 21.25 0.80 �5.99

Seafood 14.92 29.36 1.23 8.64

Turkey 6.88 17.81 0.64 �9.23

Dairy products 157.25 23.87 0.93 �2.54

Cheese 32.47 36.03 1.67 15.31

Eggs 48.10 22.63 0.87 �3.95

Other milk products 54.46 22.31 0.85 �4.48

Cream/cream cheese 10.74 22.22 0.85 �5.40

Yogurt 11.48 3.66 0.11 �22.14

Vegetables 194.83 27.92 1.15 4.44

Broccoli/cauliflower 10.98 15.89 0.56 �11.11

Cabbage 5.44 24.47 0.96 1.76

Carrots 8.13 14.71 0.51 �11.19

Celery 3.56 20.83 0.78 �3.60

Cucumbers 5.10 27.78 1.14 4.35

Green peas 8.58 12.92 0.44 �12.81

Greens 5.12 21.13 0.79 �2.52

Lettuce 14.93 44.69 2.39 34.62
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Onions 12.13 36.87 1.73 20.44

Peppers 5.82 42.67 2.21 29.17

Potatoes 88.48 42.04 2.15 29.65

Snap beans 5.61 16.56 0.59 �10.47

Sweet corn 20.28 8.60 0.28 �19.01

Tomatoes 94.98 33.66 1.50 13.65

Fruit 127.58 3.73 0.11 �22.18

Apples 27.53 2.82 0.09 �23.30

Bananas 25.46 1.73 0.05 �24.21

Berries 7.42 4.63 0.14 �20.80

Grapes 12.18 3.16 0.10 �23.48

Melons 21.55 3.43 0.11 �19.63

Oranges 9.24 2.00 0.06 �23.01

Other citrus fruits 4.87 11.96 0.40 �18.47

Stone fruits 8.83 2.24 0.07 �22.07

Tropical fruits 10.50 10.51 0.35 �19.51

Grains 118.38 25.02 0.99 �0.46

Corn meal 12.62 13.64 0.47 �12.33

Oats 5.63 1.30 0.04 �25.44

Rice 10.15 23.52 0.91 �0.04

Wheat flour 89.98 28.26 1.17 3.64

Oils 31.63 30.79 1.32 7.73

Butter 2.82 13.34 0.46 �13.31
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Appendix Table 1. Continued

Food Grams/person Percent FAFH Intensity Impact

Margarine 4.49 20.40 0.76 �4.47

Salad and cooking oils 19.46 33.73 1.51 12.17

Shortening 4.87 38.70 1.87 19.76

Other foods 62.82 14.61 0.51 �13.43

Caloric sweeteners 49.85 15.26 0.53 �12.97

Legumes 5.22 25.79 1.03 4.54

Peanuts 5.73 2.61 0.08 �25.25

Treenuts 2.03 3.95 0.12 �23.10

Liquids 726.18 14.24 � �
Juice 181.90 6.83 0.44 �6.95

Orange juice 110.49 7.22 0.47 �6.89

Other citrus juice 8.36 23.36 1.84 11.70

Other fruit juice 56.05 3.50 0.22 �9.26

Vegetable juice 7.00 7.50 0.49 �7.48

Milk 205.40 2.13 0.13 �11.71

Milk whole 49.67 3.07 0.19 �9.58

Milk 2 percent 88.59 1.97 0.12 �12.51

Milk 1 percent 29.65 1.25 0.08 �13.36

Milk skim 37.49 1.97 0.12 �11.21

Soft drinks 338.88 25.55 2.07 13.70

Diet soft drinks 103.80 20.01 1.51 6.19

Regular soft drinks 235.08 27.99 2.34 17.36

A
gricultural

and
R
esource

E
conom

ics
R
eview

2
5
0

A
ugust

2019

https://doi.org/10.1017/age.2019.1 Published online by Cambridge University Press

https://doi.org/10.1017/age.2019.1


Appendix Table 2. Nutrition and Energy Density Comparison, 2005–6, Adults

Nutrition Energy Density

(1) (2) (3) (1) (2) (3)

Group
1

t for diff(1)
– (2)

Group
2

t for diff(2)
– (3)

Group
2

Group
1

t for diff(1)
– (2)

Group
2

t for diff
(2)-(3)

Group
2

FAH FAH FAFH FAH FAH FAFH

Solids

Beef 5.68 2.77*** 2.24 0.04 0.22 2.09 �3.47** 2.23 �3.77*** 2.39

Pork �5.99 0.32 �6.41 �2.76** �4.25 2.51 �1.23 2.60 �4.96*** 2.92

Poultry 20.27 2.92*** 17.17 �0.06 16.43 1.83 1.58 1.77 �12.02*** 2.18

Seafood 25.60 0.89 19.79 �0.99 25.01 1.58 0.32 1.57 �3.9*** 1.76

Eggs 5.45 1.79 4.37 �7.97*** 9.26 2.73 �0.52 2.79 �0.25 2.81

Cheese �17.35 0.84 �18.20 �8.41*** �10.61 3.00 �0.65 3.05 3.12*** 2.91

Yogurt 18.07 �1.02 22.39 1.98 4.47 0.95 0.97 0.88 �1.69 1.01

Milk
products

�9.65 1.35 �11.00 �3.22*** �6.48 2.38 �3.77*** 2.62 5.35*** 2.41

Nuts 24.45 1.86 21.56 �2.28** 31.7 5.24 1.34 5.13 4.52*** 4.26

Legumes 50.43 1.87 47.05 2.37** 37.82 1.27 1.04 1.22 �5.38*** 1.61

Grain
products

15.58 2.95*** 13.76 9.78*** 7.82 2.77 �5.86*** 2.95 14.33*** 2.60

Potatoes 15.79 1.28 14.04 0.08 15.48 2.14 �4.26*** 2.78 2.92*** 2.52

Tomatoes 35.22 2.43** 28.48 2.74** 20.89 0.95 �2.58** 1.05 �9.49*** 1.52

Vegetables 67.91 3.77*** 60.90 6.37*** 44.01 0.85 0.3 0.84 �14.36*** 1.35

Fruit 46.83 2.28** 42.67 7.62*** 19.04 1.22 �2.48** 1.35 �5.71*** 1.84
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Appendix Table 2. Continued

Nutrition Energy Density

(1) (2) (3) (1) (2) (3)

Group
1

t for diff(1)
– (2)

Group
2

t for diff(2)
– (3)

Group
2

Group
1

t for diff(1)
– (2)

Group
2

t for diff
(2)-(3)

Group
2

FAH FAH FAFH FAH FAH FAFH

Oils 9.68 4.12*** 7.29 �9.62*** 12.19 3.45 �3.68*** 3.66 17.04*** 2.95

Sweeteners �4.38 �0.6 �3.82 �3.53*** �0.86 2.99 �6.5*** 3.16 13.59*** 2.58

All solids 28.41 5.95*** 23.86 6.28*** 16.61 1.80 �7.17*** 2.09 �1.76 2.16

juice 43.00 0.95 41.61 2.73** 34.63 0.46 �0.41 0.47 �3.89*** 0.55

milk 17.30 0.85 16.26 4.14*** 6.95 0.51 1.38 0.50 �1.99 0.57

Soft drinks �8.71 0.61 �9.62 3.69** �12.34 0.22 �0.91 0.23 �4.22*** 0.26

All liquids 16.83 3.15*** 12.81 10.44*** �2.20 0.39 2.81*** 0.36 3.94*** 0.34

Significance: *** 0.01; ** 0.05; * 0.10.
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