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Abstract
Objective: To document changes in consumption of food away from home (FAFH)
and intakes of selected nutrients by working-age adults between 2005–06 and
2013–14, covering the most recent recessionary period and recovery.
Design: Means were compared across survey rounds relative to 2005–06.
Multivariate regression was used to account for changes in demographic
characteristics over time.
Setting: National Health and Nutrition Examination Survey (NHANES), 2005–2014.
Subjects: Working-age adults born in 1951–80 (n 12 129) and adolescents and
young adults born in 1981–90 (n 5197) who reported day 1 dietary intake data.
Results: Approximately 34% of energy consumed by working-age adults came
from FAFH (14% from fast foods) in 2005–06. Levels of FAFH consumption were
lowest in 2009–10, at 28 and 11% of energy from FAFH and fast foods,
respectively. Percentage of energy from fast foods was 1·9 percentage points
higher in 2013–14. Percentage of energy from saturated fat and total mg of
cholesterol consumed were lower in 2009–14, while intake of fibre was higher in
2011–14. At-home foods had less saturated fat and more fibre in 2009–14. The
greater the percentage of energy from FAFH in the day, the greater the intakes of
fat and cholesterol. Percentage of energy from FAFH was highest among those
born in 1981–90 and lowest among those born in 1951–60.
Conclusions: FAFH is a significant source of energy, fat and cholesterol among
working-age adults. Menu labelling may lower FAFH’s energy content and make it
easier for consumers to choose more healthful items.
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The share of household food expenditures spent on food
prepared outside the home (or food away from home
(FAFH)) has been increasing since the mid-1950s(1). Rising
income, increased time constraints, and a greater supply
and variety of restaurants have been found to help explain
this trend(2–4). In the USA, FAFH has been found to contain
more fat and energy than food prepared at home(5,6).
Greater expenditures on and consumption of FAFH have
been found to increase total daily energy intake and lower
diet quality(7,8).

Because FAFH is generally more expensive than home-
prepared meals, spending on FAFH is positively related to
household income and tends to decrease during periods
of economic decline, which occurred during the Great
Recession of 2007–09 (Fig. 1). Although the recession
officially ended in June 2009, unemployment remained
near its peak of 10% through 2010 and declined slowly

after that(9), while spending on FAFH (in real terms and as
a share of total household food spending) remained below
pre-recession levels. A number of studies have found that
among adults, consumption of FAFH declined, while time
dedicated to preparing food at home increased slightly
during and just after the recession(10–12). In addition,
among working-age adults, total fat intake declined, while
fibre intake increased between 2005 and 2010, but only a
portion of this diet quality improvement was attributable
to decreased FAFH consumption(10).

Since 2010, the unemployment rate has declined and
employment has increased(9,13). In 2014, FAFH spending
surpassed its 2008 peak, while food at home (FAH)
spending was below its pre-2008 peak, so that the share of
household food spending on FAFH reached 43·7%, a new
high (Fig. 1). However, changes in expenditures do not
relay any information about the energy or nutritional
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content of the foods consumed. The increase in the share
of food expenditures on FAFH could be due to a switch
from less expensive fast foods to more expensive full
service and increases in FAFH prices relative to FAH,
rather than an overall increase in the frequency of FAFH
consumption and total energy intake from FAFH.

Today’s consumers have access to more information
about the nutritional content of FAFH as many restaurants
voluntarily provide this information (online and/or in the
restaurant) and many states and localities have required
that chain restaurants provide energy information at the
point of purchase since 2009(14). In addition, some res-
taurants have acted to shift default options in combination
meals to healthier items(15). If consumers are using nutri-
tion information to make more healthful food choices and
taking advantage of new menu offerings when eating out,
intakes of energy and other nutrients may not change if
FAFH consumption increases.

The objective of the present paper is to examine the
evolution of FAFH consumption, total energy intake and
intakes of fat, saturated fat, cholesterol and fibre among
working-age adults in the USA between 2005 and 2014.
Many economic factors likely to affect food intake chan-
ged over this 10-year period, which begins before the
economic downturn of 2007–09 and ends as employment
and income had almost recovered to pre-recession levels.
Rising income and the expected associated increase in
FAFH consumption could increase energy intake and
lower diet quality. In addition, greater health insurance
coverage resulting from the Patient Protection and
Affordable Care Act(16–20) could lower the cost of con-
trolling diet-related conditions, such as diabetes and high
cholesterol, through medication. Better access to health

insurance may lead to the adverse effect of consumers
relying more on medication and less on diet to control
their conditions, which then may lead to lower diet qual-
ity(20,21). In addition, access to health insurance may
increase income available for other goods, which could
also lead to increased FAFH consumption. The net effects
of all of these changes are unknown.

Data and methods

National Health and Nutrition Examination
Survey
The National Health and Nutrition Examination Survey
(NHANES) collects a large amount of information about an
individual’s household and family, as well as a wide range
of health-related behaviours and outcomes(22). Dietary
intake for one 24 h period is collected using the Auto-
mated Multiple Pass Method(23) during an in-person
interview with three-dimensional measuring tools used
to aid the respondent in reporting quantities. A second day
of intake is collected using the same method for a non-
consecutive day through a telephone interview, but
drawings of different measurement amounts are provided
to respondents to assist them in reporting quantities
instead of the three-dimensional tools used during the in-
person interview(24). NHANES data are released in two-
year cycles and in the public-use data, the exact interview
date is masked to prevent disclosure of the identity of
survey respondents. Data from five rounds, covering the
period 2005 through 2014, are used in the present study.
The analysis was restricted to the day 1 intake to maximize
the sample size and limit any biases that may arise from
under-reporting and differences in data collection
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Fig. 1 US at-home ( ) and away-from-home ( ) food expenditures, and share of food expenditures on food away
from home ( ), 2000–2014 (source: US Department of Agriculture, Economic Research Service, Food Expenditures, tables 10
and 13(37))
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methods on day 2. The second day of intake has a lower
response rate than the first day of intake, ranging from
86 to 91% of day 1 respondents(10), and a lower mean
reported energy intake(7,24).

Study sample
The main sample was restricted to adults born between
1951 and 1980, who were of prime working age (at least
25 years, but less than 65 years old) for the entire period.
Birth year, which is not reported, was estimated by sub-
tracting age at the time of the survey from the first year of
the respective survey round. Defining the sample using
birth year, rather than age when sampled, limited the
effect that broader population changes over the period can
have on the outcomes being studied. Furthermore, limiting
the sample to prime working-age adults reduced the
possibility that major changes in labour force participation,
such as entering the labour force after college during one’s
early 20s and retirement after age 65 years, influenced the
outcomes. Individuals were excluded if they did not report
any energy intake or had missing values for household
income or other demographic characteristics considered in
the analysis. Household income relative to the federal
poverty threshold (published each year by the US Census
Bureau) was estimated by dividing the midpoint of the
categorical value of income reported by the midpoint of
the two annual thresholds for household size for each
NHANES two-year round. The final main sample consisted
of 12 129 individuals (approximately 2200 to 2500 in each
of the five two-year rounds). In 2005–06, these adults were
25 to 54 years old, and in 2013–14 they were 33 to 62
years old.

Individuals born between 1981 and 1990 (aged 15–24
years in 2005–06 and aged 23–32 years in 2013–14) were
added to the main sample to form a secondary sample.
This added 5197 individuals (1727 in 2005–06; 892 in
2007–08; 944 in 2009–10; 826 in 2011–12; and 808 in
2013–14) for a total of 17 326 individuals in the secondary
sample. These millennials are first observed as teens and
young adults, and most reach prime working age by the
end of the observation period. This group is likely to
incorporate FAFH into its consumption patterns differently
from older adults. Given that they are not adults of prime
working age through the entire observation period, they
are not included in the main analysis. Instead, this sec-
ondary sample is used to explore generational differences
in FAFH consumption.

Identifying intake of food away from home
In the dietary recall component of NHANES, individuals
report all foods and beverages consumed during the day
preceding the interview (a 24 h period), including when
the food or beverage was consumed, the amount con-
sumed, where the food was obtained and the meal occa-
sion. The data provide the total energy content as well as
other nutrients (i.e. total cholesterol, fibre and fat) in each
food reported consumed.

Following previous work, each food was classified as an
at-home food or an away-from-home food(10). At-home
foods include those obtained from a grocery or other type
of store, a mail-order purchase, or food grown or caught
by the individual or someone the individual knows. Foods
from all other sources (e.g. full-service and fast-food res-
taurants, bars and lounges, sporting venues, vending
machines, soup kitchens and shelters (including food
pantries), Meals on Wheels, street vendors and food
trucks, residential dining facilities, pizza places, and any
other source not considered to be an at-home source)
were considered to be away-from-home foods. The subset
of foods purchased from fast-food or pizza places was also
identified separately as fast foods.

The data were summarized at the daily individual level,
including the total energy consumed per day, total energy
from FAFH, total energy from fast-food restaurants, and
the share of daily energy from all FAFH and from fast
foods. The total number of meals and snacks each day,
and the number of meals and snacks from FAFH, were
also summarized, with each unique eating occasion
(defined by time when consumed) classified as a meal or a
snack. Eating occasions described as breakfast, brunch,
lunch, dinner or supper (desayuno, almuerzo, comida,
merienda and cena, when the respondent described the
occasion in Spanish) were classified as meals, while all
other eating occasions reported were classified as snacks.
When foods in a meal or snack were obtained from dif-
ferent sources, the meal was classified according to where
the majority of energy was obtained. In the few cases
where energy was equally split between FAH and FAFH
sources, the meal was classified as FAFH. In NHANES,
intakes of fat and saturated fat are provided in grams.
Percentages of energy from fat and saturated fat were
calculated assuming 37·565 kJ per gram of fat.

Statistical analyses
Means of demographic characteristics and the dietary
outcomes were calculated for each NHANES round (2005–
06, 2007–08, 2009–10, 2011–12 and 2013–14). The sig-
nificance of differences in these unconditional means
relative to the 2005–06 and 2009–10 rounds was tested by
performing the regression of each measure v. indicators
for each survey round with the reference round omitted.

Using the secondary sample, mean energy intake from
FAFH was calculated for five cohorts of adults defined by
birth year (born before 1951, born 1951–60, born 1961–70,
born 1971–80, born 1981–90) in each survey round.

For the primary sample, multivariate linear regression
models (a link test did not reject a linear regression model)
were used to estimate the conditional changes in log daily
energy, percentages of energy from FAFH and fast foods,
number of FAFH meals, and total fat, saturated fat, cho-
lesterol and fibre intakes after accounting for changes in
demographic characteristics across the survey rounds. The
regression was performed for each outcome v. indicators
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for each of the four latter NHANES rounds (2007–08,
2009–10, 2011–12, 2013–14) and variables measuring age,
income relative to the poverty line, household size, gen-
der, race and ethnicity, marital status, education and day of
the week of the intake day. The percentage of energy from
FAFH and the percentage from fast foods were also
included in the regression models for total fat, saturated
fat, cholesterol and fibre intakes. The percentage of
the differences across rounds accounted for by the chan-
ges in these control variables were calculated by com-
paring the unconditional differences with the conditional
differences.

All analyses were conducted using the survey-related
commands in the statistical software package Stata version
12.1, which provide weighted means and regression
coefficients that are representative of the US population
and calculate standard errors that take account of the
complex sampling design of NHANES.

Results

Sample characteristics
Each NHANES round’s main sample was similar to the
others with a few exceptions (Table 1). The average age
increased by 2 years between the rounds, which is
expected since the sample is defined by estimated birth
year. The only statistically significant difference in indivi-
dual and household characteristics across the rounds is in
the percentage that lives in households with income less
than 130% of the federal poverty threshold, which was 7
percentage points higher in 2011–12 than in 2005–06.

Changes in the share that were covered by health insur-
ance were not statistically significant.

Unconditional changes in intake and diet quality
Total daily energy was lower during 2007 to 2010 and
2013–14 relative to 2005–06 (Table 2). Total energy from
FAFH was lower between 2009 and 2014, while energy
from fast foods was lower only between 2007 and 2012,
and the percentage of energy from FAFH and fast foods
was significantly lower than 2005–06 only in 2009–10. By
all measures, 2009–10 marked the low point of FAFH
consumption, as the number of meals and snacks from
FAFH were also lower in that period.

Intakes of saturated fat and cholesterol showed persis-
tent improvements in 2009 to 2014 relative to 2005–06,
while total fat and fibre intakes improved in 2009 to 2012
relative to 2005–06. The percentage of energy from satu-
rated fat was 5–7% lower, cholesterol was 9% lower, and
fibre intake was 6–12% higher. In contrast, by 2013–14,
the share of energy from fat had returned to the level in
2005–06.

The share of energy from FAFH ranged from 33 to 36%
in 2005–06 across four 10-year birth-year cohorts: 1951–
60, 1961–70, 1971–80 and 1981–90 (Fig. 2). Between 2005
and 2010, the percentage of energy from FAFH declined in
the three oldest cohorts, while remaining flat or rising
slightly in the youngest cohort. All four cohorts increased
their percentage of energy from FAFH between 2009 and
2012. In 2013–14, the youngest cohort reported 40% of
total daily energy coming from FAFH, while the oldest
reported 31%.

Table 1 Weighted means and proportions, with their standard errors, of individual, household and intake-day characteristics by survey
round: US adults born between 1951 and 1980 participating in the 2005–2014 National Health and Nutrition Examination Survey

2005–06 2007–08 2009–10 2011–12 2013–14

Mean SE Mean SE Mean SE Mean SE Mean SE

Age (years) 39·96 0·24 41·88**† 0·23 43·61**† 0·36 45·90**† 0·30 47·70**† 0·29
Born 1951–60 0·35 0·02 0·35 0·01 0·33 0·01 0·35 0·02 0·33 0·02
Born 1961–70 0·34 0·02 0·35 0·01 0·36 0·01 0·34 0·02 0·35 0·01
Born 1971–80 0·30 0·01 0·30 0·01 0·31 0·02 0·32 0·02 0·32 0·02
Male 0·49 0·01 0·48 0·01 0·50 0·02 0·50 0·01 0·48 0·01
White 0·70 0·04 0·68 0·04 0·69 0·04 0·67 0·03 0·66 0·03
Black 0·12 0·02 0·12 0·01 0·12 0·02 0·12 0·02 0·12 0·02
Hispanic 0·12 0·02 0·15 0·03 0·13 0·03 0·14 0·02 0·15 0·01
Other race/ethnicity 0·06 0·01 0·06 0·01 0·06 0·01 0·08 0·01 0·08 0·01
Married 0·71 0·02 0·70 0·01 0·68 0·03 0·66 0·01 0·69 0·02
High-school education or less 0·24 0·01 0·24 0·02 0·21 0·02 0·20 0·02 0·22 0·01
Some college or more 0·62 0·03 0·58 0·02 0·61 0·03 0·64 0·03 0·64 0·02
Individual covered by health insurance 0·80 0·02 0·77 0·01 0·77 0·02 0·78 0·02 0·81 0·02
Household size 3·22 0·06 3·26 0·06 3·21 0·07 3·19 0·07 3·23 0·07
Household income< 130% FPL 0·15 0·02 0·18 0·01 0·17 0·02 0·22** 0·03 0·21 0·01
Household income 131–200% FPL 0·12 0·01 0·12 0·01 0·12 0·01 0·10 0·01 0·12 0·01
Household income> 200% FPL 0·73 0·03 0·69 0·01 0·71 0·03 0·69 0·03 0·68 0·02
Intake day was Friday 0·15 0·01 0·15 0·01 0·14 0·01 0·14 0·01 0·15 0·01
Intake day was Saturday or Sunday 0·30 0·02 0·30 0·01 0·28 0·02 0·28 0·01 0·29 0·01
Observations (n) 2320 2493 2652 2252 2412

FPL, federal poverty line.
Mean value was significantly different from that in 2005–06: **P< 0·01.
Mean value was significantly different from that in 2009–10: †P< 0·05.
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Conditional changes in food away from home
intake and diet quality
The conditional declines in mean daily energy in 2007–08
and 2013–14 relative to 2005–06 were not significant. The
conditional decline in 2009–10 was estimated to be 3%, a
40% drop in the unconditional change (Table 3). The
conditional decline in the share of energy from FAFH was
16% lower than the unconditional decline. The condi-
tional changes in the percentage of energy from fast foods
were much different from the unconditional: the decline in
2009–10 was no longer statically significant, while the
share increased in 2013–14 by 1·85 percentage points

relative to 2005–06, when the unconditional estimate was
not significant. The change in the number of FAFH meals
was only minimally affected by conditioning on obser-
vable characteristics.

The larger the share of energy from FAFH and fast
foods, the greater the share of energy from total fat and
saturated fat and the lower the total fibre intake, with fast
foods having a larger effect than all other FAFH (Table 4).
However, fast foods reduced cholesterol intake, while
FAFH generally increased cholesterol. In most cases,
less than 15% of the changes in diet quality across the
survey rounds could be explained by changes in

Table 2 Weighted means of food and nutrient intakes and eating patterns, with their standard errors, by survey round: US adults born
between 1951 and 1980 participating in the 2005–2014 National Health and Nutrition Examination Survey

2005–06 2007–08 2009–10 2011–12 2013–14

Mean SE Mean SE Mean SE Mean SE Mean SE

Total energy (kJ) 9797·79 137·50 9389·24** 135·98 9263·08** 105·57 9469·27 113·75 9080·29** 23·36
Energy from FAFH (kJ) 3499·42 144·32 3192·84† 113·43 2741·70** 125·06 3103·04**† 98·23 3020·51** 20·87
% energy from FAFH 34·44 1·15 31·88† 0·96 28·19** 1·15 31·74† 0·92 32·17† 0·81
Energy from fast foods (kJ) 1462·09 88·21 1254·49 93·03 1100·54** 68·85 1240·18** 46·99 1297·65† 10·52
% energy from fast foods 14·37 0·80 12·81 0·82 11·39** 0·60 12·96 0·51 13·90† 0·40
Eating occasions 5·08 0·04 4·99† 0·04 5·09 0·05 5·06 0·07 5·12 0·08
Total meals 2·80 0·03 2·76† 0·03 2·85 0·02 2·83 0·03 2·87* 0·02
FAFH meals 0·87 0·03 0·83† 0·03 0·73** 0·03 0·82† 0·03 0·85† 0·03
Total snacks 2·28 0·04 2·23 0·03 2·24 0·05 2·23 0·08 2·24 0·08
FAFH snacks 0·40 0·02 0·35 0·02 0·34* 0·02 0·45† 0·03 0·38 0·03
% energy from fat 33·99 0·39 33·74†† 0·30 32·82* 0·25 33·02* 0·27 34·05† 0·22
% energy from saturated fat 11·38 0·16 11·14 0·12 10·64** 0·10 10·57** 0·12 10·84** 0·09
Cholesterol (mg) 316·91 5·50 316·4† 7·44 285·09** 7·07 287·61** 7·09 295·50* 5·90
Fibre (g) 16·42 0·47 16·11†† 0·64 17·74* 0·36 18·63** 0·42 17·51 0·27
Observations (n) 2320 2493 2652 2252 2412

FAFH, food away from home.
Mean value was significantly different from that in 2005–06: *P< 0·05, **P< 0·01.
Mean value was significantly different from that in 2009–10: †P< 0·05, ††P< 0·01.
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demographics and FAFH consumption. The only differ-
ence in statistical significance was for fibre: the increase in
2009–10 became insignificant while that in 2013–14
became significant.

Changes in the quality of at-home and away-from-
home foods
Table 5 presents the mean percentages of energy from
total fat and saturated fat, and the milligrams of cholesterol
and grams of fibre per 4184 kJ for FAH and FAFH foods
consumed by survey round, and the changes over survey
rounds relative to 2005–06. Most statistically significant
changes were observed in FAH, in which there was a
decrease in the percentage of energy from saturated fat,
ranging from 5 to 7%, and an increase in fibre ranging
from 16 to 19%, between 2009 and 2014 relative to 2005–
06. Most changes in FAFH were not statically significant;

the exceptions were a 4% decrease in fat in 2011–12, a
10% decrease in cholesterol in 2009–10, and an 8%
increase in fibre in 2013–14.

Discussion

The current study explores recent changes in total daily
energy intake, energy from FAFH, and intakes of fat,
saturated fat, cholesterol and fibre among working-age
adults between 2005 and 2014. This period begins before
the most recent recession of 2007–09, spanning the
downturn and most of the recovery. Despite falling
unemployment between 2010 and 2012, the percentage of
adults living in households with income below 130% of
the federal poverty line was highest in 2011–12. This could
be due to the fact that the level of employment did not
begin to increase until 2012(13), which suggests that part of

Table 3 Conditional differences, with their standard errors, and percentage change in estimated difference from unconditional difference in
energy intake and food away from home (FAFH) consumption: US adults born 1951 and 1980 participating in the 2005–2014 National Health
and Nutrition Examination Survey

Log total energy % energy from FAFH % energy from fast foods FAFH meals

β‡ SE % Δ§ β‡ SE % Δ§ β‡ SE % Δ§ β‡ SE % Δ§

2007–08 round −0·03 0·02 −2·04 1·40 −0·95 1·07 −0·04 0·04
2009–10 round −0·03* 0·02 −40 −5·24** 1·57 −16 −1·83 0·99 −39 −0·13** 0·04 −7
2011–12 round 0·00 0·02 −0·76 1·46 0·42 0·95 −0·02 0·04
2013–14 round −0·03 0·02 −57 0·15 1·35 1·85* 0·92 0·03 0·04
Constant 7·59** 0·00 33·14** 0·05 23·51** 0·03 0·69** 0·03
Observations (n) 12 129 12129 12 129 12129
R2 0·176 0·049 0·027 0·042

Estimate is statistically significant: *P< 0·05, **P< 0·01.
‡Estimated via weighted ordinary least squares with SE accounting for the complex sample design. Additional controls include age, household income relative to
poverty, household size, and indicators for male, Black, Hispanic, other race/ethnicity (non-Hispanic White is omitted category), married, the dietary intake day
was on Friday or on Saturday/Sunday, having completed high school (or General Educational Development) and having at least some college education (no
high-school degree is omitted education category).
§Calculated only when unconditional difference from 2005–06 is statistically significant. Estimated as [(unconditional – conditional)/unconditional] × 100.
(Unconditional not shown, but estimable using Table 2.)

Table 4 Conditional differences, with their standard errors, and percentage change in estimated difference from unconditional difference in
diet quality measures: US adults born between 1951 and 1980 participating in the 2005–2014 National Health and Nutrition
Examination Survey

% energy from fat % energy from saturated fat Cholesterol (mg) Fibre (g)

β‡ SE % Δ§ β‡ SE % Δ§ β‡ SE % Δ§ β‡ SE % Δ§

2007–08 round −0·16 0·47 −0·18 0·18 0·86 9·96 −0·41 0·72
2009–10 round −1·05* 0·47 11 −0·66** 0·18 11 −29·58** 8·21 7 1·00 0·56 24
2011–12 round −1·11* 0·48 −14 −0·79** 0·19 2 −29·44** 8·79 −1 2·08** 0·60 6
2013–14 round −0·25 0·45 −0·56** 0·18 −4 −19·97* 8·20 7 1·08* 0·50
% of energy from FAFH 0·03** 0·00 0·01** 0·00 0·96** 0·13 −0·02** 0·01
% of energy from fast foods 0·03** 0·01 0·02** 0·00 −1·09** 0·13 −0·03** 0·01
Constant 28·71** 0·87 10·61** 0·43 219·01** 18·20 14·05** 1·17
Observations (n) 12 129 12 129 12129 12129
R2 0·05 0·04 0·09 0·08

FAFH, food away from home.
Estimate is statistically significant: *P< 0·05, **P< 0·01.
‡Estimated via weighted ordinary least squares with SE accounting for the complex sample design. Additional controls include age, household income relative to
poverty, household size, and indicators for male, Black, Hispanic, other race/ethnicity (non-Hispanic White is omitted category), married, the dietary intake day
was on Friday or on Saturday/Sunday, having completed high school (or General Educational Development) and having at least some college education (no
high-school degree is omitted education category).
§Calculated only when unconditional difference from 2005–06 is statistically significant. Estimated as [(unconditional – conditional)/unconditional] × 100.
(Unconditional not shown, but estimable using Table 2.)
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the decline in the unemployment rate between 2010 and 2012
was due to an exit from the labour force. Census Bureau
estimates are consistent, finding that the share of the popu-
lation living below 125% of the federal poverty line peaked in
recent years at 19·8% in 2010 and 2011, and hovered
between 19·7 and 19·2% between 2012 and 2014(25).

Although the changes in the share of working-age
adults who were covered by health insurance were not
statistically significant, they were consistent with a loss of
insurance through employment during the recession and
increases in access through employment and the Patient
Protection and Affordable Care Act in later years.

Despite a brief decline in the consumption of FAFH
among working-age adults following the Great Recession,
intake of FAFH recovered to pre-recession levels between
2011 and 2014. The fact that the conditional change in the
percentage of energy from fast foods between 2005 and
2014 was positive and significant, while the unconditional
means were not statistically significant, indicates that
working-age adults consumed a larger share of total
energy from fast foods in 2013–14 than would be expected
given observable characteristics. Thus, working-age adults
greatly increased their consumption of fast foods after the
recession.

In contrast, working-age adults decreased their intakes
of cholesterol and saturated fat and increased fibre intake
by small, but statistically significant, amounts. These esti-
mated diet quality changes were robust to controlling for
the increase in the consumption of fast foods and other
FAFH. This suggests that the quality of the foods people
consume away from home has also been changing. The
findings indicate that most of the quality improvements
were in at-home foods, with significant decreases in fat
and saturated and fat, and increases in fibre, between 2009
and 2014 relative to 2005–06. The few significant changes
in quality aspects of FAFH were smaller in magnitude and
less consistent over the survey rounds.

The improvement in the quality of FAH may be the
result of consumers making different choices as well as
due to increases in the supply of higher-quality foods
resulting from changes in dietary recommendations and
labelling rules. For example, recent changes in whole-
grain consumption recommendations in the 2005 Dietary
Guidelines for Americans and the 2006 trans-fat labelling
requirements have been linked to an increase in the
supply of whole-grain products and a decrease in trans-
fat-containing foods(21,26,27).

Although not all the changes in the quality of FAFH
were statistically significant, the results suggest that the
quality of FAFH is improving as well. This suggests that
increased access to health insurance has not led to large-
scale substitutions of medications to control diet-related
health conditions over dietary management. Improve-
ments in the quality of FAFH may also reflect the influence
of recent menu labelling regulations. Beginning in 2008,
some states and localities required the posting of the
energy content of menu items in chain restaurants, while
many other restaurants provided this information volun-
tarily. Between 2004 and 2010, the share of the largest
chain restaurants that provided energy information
increased from 44 to 61%(28). The menu labelling rules
established in response to the requirement in the Patient
Protection and Affordable Care Act of 2010 were finalized
in December 2015 and were set to take effect in May 2017,
but were delayed by one year and may undergo further
review and revision(29). The current rule requires all chain
restaurants with twenty or more national locations to post
the energy content of their standard menu items using a
standardized format in a place that is visible at the time
food selections are made. This rule applies not only to
traditional restaurants, but also to grocery store chains
who maintain a standard offering of prepared foods
for immediate consumption. This is expected to make it
easier for consumers to identify lower-energy dishes in

Table 5 Mean quality of at-home and away-from-home foods at baseline (2005–06) and changes across survey rounds, with their standard
errors: US adults born between 1951 and 1980 participating in the 2005–2014 National Health and Nutrition Examination Survey

Fat (% of energy) Saturated fat (% of energy) Cholesterol (mg/4184 kJ) Fibre (g/4184 kJ)

Mean SE Mean SE Mean SE Mean SE

Food at home (n 11948)
2005–06 29·95 0·43 10·48 0·18 118·85 3·29 7·63 0·19

Difference from 2005–06 in:
2007–08 0·29 0·57 −0·24 0·21 3·01 5·20 0·21 0·34
2009–10 0·14 0·59 −0·52* 0·23 −1·47 5·95 1·19** 0·25
2011–12 0·29 0·59 −0·78** 0·22 −3·08 5·26 1·43** 0·35
2013–14 1·42** 0·50 −0·52* 0·22 3·93 5·12 1·45** 0·27

Food away from home (n 8406)
2005–06 37·61 0·40 12·11 0·20 147·09 3·05 6·49 0·17

Difference from 2005–06 in:
2007–08 0·12 0·58 0·13 0·25 5·02 5·47 − 0·17 0·22
2009–10 −0·96 0·69 −0·38 0·31 −13·99* 6·50 0·43 0·28
2011–12 −1·67* 0·70 −0·22 0·28 −10·18 5·98 0·42 0·24
2013–14 −0·92 0·64 −0·23 0·37 −6·42 6·69 0·55* 0·25

FAH, food at home; FAFH, food away from home.
Estimate is statistically significant: *P< 0·05, **P<0·01.
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restaurants. Similar to food manufacturers in response to
changes in package labelling rules, restaurants may also
reformulate their menu options in order to lower the
energy content of dishes. This could reduce energy intake,
even among consumers who do not use posted energy
information when making their selections.

The current analysis utilized data from NHANES, which
are the best available data on food intake of individuals in
the USA. The present study is the first to document changes
in dietary intake among US working-age adults before and
after the recovery from the Great Recession. Possible biases
from a changing sample composition over the observation
period were limited by defining the sample by estimated
birth year rather than age at observation. Even though
NHANES data are not a panel survey, its continuous fielding
using a consistent sampling design to be representative of
the USA allows for the data to be used to study trends in
birth-year cohorts. Immigration into the USA produces small
changes in the US population over time(30) and the con-
tinuous sampling used in NHANES allows these new resi-
dents to enter the sample. The present study used
multivariate regression to control for these small fluctuations
in the working-age cohort over the study period.

There are some limitations to the study. Although
changes in data collection methods in NHANES that
occurred prior to the observation period improved the
quality of the intake data, total energy intake was still
found to be under-reported in the survey(31). In addition,
the analysis relied on one day of dietary intake, which may
not reflect usual intake for any one individual. The fact
that each person’s intake day was selected at random and
that the study focused on the average changes in the
cohorts examined should minimize any bias from using a
single day of intake. The way in which total Na intake was
calculated in NHANES changed in 2009–10, which pre-
vented the analysis of changes in Na intake between 2005
and 2014(32). Excess Na intake is linked to hypertension
and CVD and is prevalent in the US population, making it
a nutrient of public policy concern(33). In addition, the
study could not examine changes in added sugar because
the Food Pattern Equivalent Database(34) that provides this
information had not been provided to the public at the
time the present study was conducted. Since 2000,
the Dietary Guidelines for Americans have emphasized the
need to limit intake of added sugars(35), yet nutrition labels
on food packages have not listed the added sugar content
of foods. The revised Nutrition Facts Label will require that
the grams and percentage Daily Value of added sugar in
foods be listed on packages, but the compliance date for this
revision has not yet been set(36).

The main analysis was limited to adults of prime
working age (those born between 1951 and 1980), who
consumed less FAFH as a share of total energy compared
with younger adults in 2013–14. A complete analysis of
changes among younger cohorts was not conducted
because these individuals entered prime working age only

in the final survey rounds. This younger cohort may have
different dietary preferences and use nutritional informa-
tion differently from older adults. As such, they may not be
affected in the same way as older adults are by changes to
package and menu labelling and dietary guidance. Future
work could study the relationship between FAFH and
dietary intake among younger cohorts as more data
become available.

Conclusion

The present study found that as employment increased
and unemployment fell following the Great Recession of
2007–09, US working-age adults resumed consuming
FAFH at a level equal to that just before the recession
began. FAFH makes up nearly one-third of all energy
consumed among working-age adults and results in lower
diet quality. The more FAFH, and specifically fast foods,
consumed, the greater the intakes of fat and saturated fat,
and the lower the intake of fibre. This is consistent with
previous research that found that FAFH has lower nutri-
tional quality, on average, than FAH. Despite increases in
FAFH consumption, overall dietary quality as measured by
cholesterol, saturated fat and fibre intakes improved
slightly. Thus, there is no evidence to indicate that
increased health insurance coverage over the period
caused people to substitute medications for dietary man-
agement of health conditions. Improvements in the quality
of FAH following changes to packaged food labelling rules
and specific dietary guidance on consumption targets for
high-fibre foods such as whole grains suggest that pro-
viding consumers more information on the nutritional
content of FAFH could lead to improvements in the quality
of FAFH and overall diet quality. Changes to intake can
occur through purposeful consumer choices, as well as
through unobserved reformulations of popular food items.
FAFH is a larger share of total intake among younger
adults, suggesting that they can gain the most from having
full nutritional information available for FAFH.
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