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Abstract
Objective—To examine secular trends from 1999 to 2010 in family meal frequency in a
population-based sample of adolescents across sociodemographic characteristics.

Methods—A repeated cross-sectional design was used. Participants were from Minneapolis/St.
Paul middle schools and high schools and included 3,072 adolescents in 1999 (mean
age=14.6±1.8) and 2,793 adolescents in 2010 (mean age=14.4±2.0) from diverse ethnic/racial and
socioeconomic backgrounds. Trends in family meal frequency were examined using inverse
probability weighting to control for changes in sociodemographic characteristics over time.

Results—Family meal frequency remained fairly constant from 1999 to 2010 in the overall
sample, but decreases were found in population subgroups including girls, middle school students
(grade 6-8), Asians, and youth from low socioeconomic backgrounds. Among youth from the
lowest socioeconomic backgrounds, the mean number of family meals in the past week decreased
from 4.0 in 1999 to 3.6 in 2010 (p=.003). Furthermore, the percentage of youth from low
socioeconomic backgrounds eating five or more meals in the past week decreased from 46.9% in
1999 to 38.8% in 2010 (p<.001). In contrast, family meal frequency tended to increase over time
among youth from higher socioeconomic backgrounds.

Conclusions—The widening gap in family meal frequency between youth from low and high
socioeconomic backgrounds is concerning, particularly given the greater risk for poor health
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IMPLICATIONS AND CONTRIBUTION
Little is known about how family meal frequency has changed over time. The current study examines secular trends in family meals
from 1999 to 2010 among a diverse population of adolescents. This study further identifies subgroups of the population in greatest
need of interventions to increase family meal frequency.
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outcomes among low-income youth. Given findings from other studies suggesting multiple
benefits of family meals, interventions to increase family meal frequency are needed that target
adolescents and their families from the most vulnerable segments of the population.

Research shows that more frequent family meals are associated with several positive
outcomes in adolescents, including better dietary intake (1-10), fewer disordered eating
behaviors (11-16), higher levels of psychological well-being (14, 17, 18), less substance use
(16, 17, 19, 20), and better academic success (17). Much of this research has been published
in the past decade or so. The growing interest and scientific attention to family meals
research is evident in that approximately 25 scientific papers were published in the peer-
reviewed literature prior to 1999, whereas over 125 papers were published between 1999
and 2011. Activities aimed at promoting family meals also appear to have increased over the
past decade; for example, based on their research regarding the importance of family meals
for preventing substance use, in 2001, the National Center on Addiction and Substance
Abuse at Columbia University (CASA) launched a national campaign promoting family
meals in which one day a year is called Family Day – A Day to Eat Dinner with Your
Children (21).

To advance the state of the science, it is now important to assess whether there have been
trends in the frequency of family meals over time and to examine these trends across
sociodemographic characteristics of adolescents. Although it is commonly stated that family
meals have declined over time (22), we were unable to find any empirical data showing such
a trend for families of adolescents. Nicklas and colleagues found a decrease in the
percentage of 10-year old children eating a home dinner from 1973 to 1994 (89.2% to
75.9%), but did not report on family meals (23). The only study identified, which studied
trends in family meal frequency over time, was conducted by CASA (20). In this study, the
percentage of adolescents reporting five or more family meals per week remained fairly
consistent in annual assessments conducted from 1999 to 2011, with slightly higher levels in
2011 (58%) than in 1999 (51%). However, trends were not reported for different subgroups
of the adolescent population which may be important for efforts targeting change. Cross-
sectional research has indicated that the frequency of family meals differs across
sociodemographic characteristics (1, 24). For example, in Project EAT-I, conducted in 1999,
our research team found that family meal frequency differed across gender (higher in boys
than in girls), school level (higher in middle schools students than high school students),
ethnicity/race (highest in Asian Americans), and socio-economic status (most frequent in
youth from highest socio-economic backgrounds) (1). Exploring whether these differences
have become smaller or larger over time may have important implications for interventions.

The current study addresses an important gap in the literature on family meals, in that it
examines secular trends in family meal frequency within a large and diverse adolescent
population. Trends are examined from 1999 to 2010, thus capturing a period in which there
was an increase in the dissemination of information on family meals in both the scientific
and popular media. Furthermore, the diverse nature of the sample allows for an examination
of trends in family meal frequency by adolescents’ sociodemographic characteristics,
including gender, school level, ethnicity/race, and socioeconomic status, all of which could
be important to inform future interventions.

METHODS
Study Design and Population

A repeated cross-sectional study design was used to compare family meal patterns between
1999 and 2010 among adolescent participants in Project EAT (Eating and Activity in
Teens). Data from 1999 are from Project EAT-I, the first wave of a longitudinal study
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following adolescents into young adulthood (25-27). Data from 2010 are from EAT 2010, a
multi-level study in adolescents. Both studies were designed to assess variables of relevance
to eating behaviors, physical activity patterns, and weight-related outcomes in participants.
Study procedures were approved by the University of Minnesota’s Institutional Review
Board Human Subjects Committee and by the research boards of the participating school
districts. At each wave, approximately 90% of adolescents who were at school on the days
of survey administration had parental consent and chose to participate.

In Project EAT-I, participants included ethnically/racially and socioeconomically diverse
students from 31 public schools in the Minneapolis/St. Paul metropolitan area of Minnesota
(25, 26). For EAT 2010, a new cohort of students from 20 public schools in the same
metropolitan area participated in the study. To facilitate the examination of secular trends,
the earlier study sample was restricted to 27 schools from the two urban school districts that
participated at both time points. At both time points, middle schools and high schools were
included. Mean ages and standard deviations (SD) of middle school youth were 12.8
(SD=0.82) and 12.6 (SD=0.83) in 1999 and 2010, respectively. Mean ages of high school
participants were 16.0 (SD=0.90) and 16.0 (SD=1.29) in 1999 and 2010. The study sample
includes 3,072 adolescents from 1999 and 2,793 adolescents from 2010.

Measures
Adolescents completed surveys in school classrooms for both study waves; all survey
questions utilized in the current analysis were identical in 1999 and in 2010. We examined
the test-retest reliability of survey questions in 161 diverse adolescents in 1999 and found
good agreement (11). In 2010, we again examined test-retest reliability of survey questions
in 129 diverse adolescents; psychometric properties from 2010 are reported in this paper.

To assess the frequency of family meals, adolescents were asked the question: “During the
past seven days, how many times did all, or most, of your family living in your house eat a
meal together?” Response categories were: never, 1-2 times, 3-4 times, 5-6 times, 7 times, or
more than 7 times (test-retest r = 0.63). Three variables were developed from this question
for the current analysis and included family meal frequency (mean number of family meals
in the past week), infrequent family meals (2 or fewer family meals in the past week) and
frequent family meals (5 or more family meals in the past week) (test-retest agreement for
both infrequent and frequent family meals = 82%).

Sociodemographic variables were reported by adolescents and included gender, age,
ethnicity/race, and socioeconomic status. Ethnicity/race was assessed with the question: “Do
you think of yourself as…? 1) White, 2) Black or African American, 3) Hispanic or Latino,
4) Asian American, 5) Native Hawaiian or Pacific Islander, 6) American Indian or Native
American, or 7) Other” (Test-retest agreement = 98-100%). Since very few adolescents
reported “Hawaiian or Pacific Islander” they were coded as “mixed/other” at both time
points. A follow-up question asked about background (e.g., Hmong, Cambodian, Somali,
Ethiopian) (Test-retest agreement = 92%); of note, the majority of the Asian American
adolescents reported that they were Hmong (weighted percents: 76% in 1999 and 82% in
2010). Socioeconomic status (SES) was determined primarily using the higher education
level of either parent, based on adolescent report (range: 1-5, test-retest r=0.90). To prevent
the misclassification of participants as high SES based on education if their family had
economic stress, an algorithm was developed that also took into account family eligibility
for public assistance, eligibility for free or reduced-cost school meals, and parental
employment status (26, 28).
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Statistical analysis
Tests for secular trends in frequency of family meals measured both as continuous and
dichotomized variables were conducted using two sample t-tests and chi-square tests,
respectively. These tests comparing 1999 to 2010 were conducted stratified by gender,
school level (middle school or high school), ethnicity/race, and SES and used inverse
probability weights (29) applied to the 1999 sample. Effect sizes were calculated for
differences in mean family meal frequency; specifically differences in mean family meal
frequency between 1999 and 2010 were divided by the pooled standard deviation of family
meal frequency which was 2.57. An effect size between 0.10 and 0.30 is usually considered
small, although even small differences in trends at a population-based level can have
important implications. A test for differential secular trends across SES categories was
additionally conducted using linear binomial regression (30) with a SES by year interaction.
Inverse probability weights were included for the 1999 sample in all analyses in order to
control for demographic shifts in the study population and were calculated from a logistic
regression of the year indicator on gender, school level, ethnicity/race, SES, and two-way
interactions (29). By weighting the 1999 sample, the secular trend tests are consequently
controlled for demographic shifts that may have occurred over time. For example, in our
comparison of the mean frequency of family meals in girls from 1999 and girls from 2010,
the weighted distribution of school level, ethnicity/race, and SES in the 1999 sample of girls
will match the distribution of those demographics in the 2010 sample so that differences can
be attributed to secular changes rather than shifts in the demographics. Proper control of the
demographic shift using this weighting method was achieved as evidenced by the non-
significant differences in the weighted 1999 sample compared to the 2010 sample (See
Table 1) and fuller description in a previous publication (31). All analyses were performed
in SAS 9.2.

RESULTS
Findings suggest that in the overall sample of adolescents, the mean number of family meals
remained fairly constant from 1999-2010 (p-value=.054; effect size=−0.05) with trends
differing across sociodemographic characteristics (Table 2). Statistically significant
decreases were found in adolescent girls, middle school students, Asian adolescents, and
youth from low socioeconomic backgrounds. For example, the percentage of middle school
students reporting infrequent family meals (i.e., 2 or fewer meals in the past week) increased
from 24.2% in 1999 to 30.3% in 2010 (p<.001). Among the Asian adolescents (primarily
Hmong in the study population), the percentage of youth reporting infrequent family meals
increased from 24.2% to 30.3% (p<.001).

Findings further suggest that disparities in family meal practices across SES are widening.
Among youth from the lowest socioeconomic backgrounds, the mean number of family
meals in the previous week decreased from 4.0 in 1999 to 3.6 in 2010 (p=.003; effect
size=-0.14), and the percentage of youth from low socioeconomic backgrounds eating
infrequent family meals increased from 31.8% in 1999 to 38.8% in 2010 (p=.003). In
contrast, family meal frequency tended to increase among youth from higher socioeconomic
backgrounds. Specifically, among youth from the high-middle SES group, the mean number
of family meals in the past week increased from 4.2 in 1999 to 4.5 in 2010 (p=.039; effect
size=0.14), and the percentage of youth from high-middle SES group eating infrequent
family meals decreased from 29.5% in 1999 to 23.7% in 2010 (p=.032).

Figure 1 visually shows the growing disparity in the prevalence of frequent family meals (5
or more/past week) across the five levels of SES. In both 1999 and 2010, fewer families
from the lowest SES level ate frequent family meals than families from the highest SES
level; however, the disparity between these groups grew from 8.9% in 1999 to 22.5% in
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2010. This growing disparity was primarily due to a large decline in the percentage of low
SES families having frequent family meals (46.9% in 1999 to 38.8% in 2010; p<.001). The
non-significant trends toward an increase in frequent family meals among the higher SES
families also contributed to the growing disparity across SES. For example, among the
highest SES families frequent family meals were reported by 55.8% of the adolescents in
1999 and 61.3% in 2010 (p=0.200).

DISCUSSION
The aim of the current study was to examine secular trends in family meal frequency from
1999 to 2010. Findings indicate that the frequency of family meals tended to remain
constant or decrease during this period. It is concerning that at both time points, many
adolescents report infrequent family meals; a third of adolescents (31.9% in 1999 and 34.5%
in 2010) had two or fewer family meals in the past week. Of further concern, decreases often
occurred in the sectors of the population most vulnerable to poor nutrition and other
developmental risk factors, particularly youth from low SES families. Given the consensus
of research findings that strongly suggest the importance of family meals for the well-being
of adolescents (20, 32-34), it is important to ensure that more adolescents eat meals with
their families and that interventions to increase family meals reach out to and are designed to
meet the needs of all sectors of the population.

The different patterns for trends in family meals across sociodemographic characteristics of
adolescents are disturbing in that decreases in family meal frequency were often found in the
most vulnerable groups, for whom family meals may be most important. There was a small
decrease in family meal frequency among girls, which is of concern given past research
showing that family meals have particular benefits for girls. For example, in previous
longitudinal studies using data from Projects EAT-I and II, more frequent family meals in
adolescence predicted lower levels of substance use (19) and disordered eating behaviors
(12) five years later in girls, but not in boys. The decline in family meals among younger
adolescents is similarly of concern given the importance of healthy nutrition during this
period of rapid growth.(29, 35) Furthermore, the developmental challenges facing middle
school youth make family support particularly important; while families have opportunities
outside of the family meal to provide support for their children, the family meal provides a
structured framework for regular contact and communication (36). The present study
findings showing a decrease in family meal frequency among Asian youth parallels a large
secular increase in the prevalence of obesity among Asian boys in this sample shown in a
previous publication (31). In this prior analysis of trends in weight-related outcomes, the
prevalence of obesity increased from 21.2% in 1999 to 33.5% in 2010 among Asian boys. In
contrast, the prevalence of obesity among white boys stayed constant during this time period
(18.1% in 199 and 18.3% in 2010). Of note, the Asian population in the EAT population is
primarily Hmong, and a high percentage of the Hmong adolescents come from low socio-
economic backgrounds. While a causal contribution to this trend in obesity cannot be
discerned from these analyses, a meta-analysis found that family meals were associated with
better dietary quality across studies and protective against obesity in some studies (34).

Of particular concern were the growing disparities in family meal frequency across
socioeconomic status. The decline in family meal frequency among adolescents from low
SES families suggests that these families are facing difficulties in making family meals
happen on a regular basis. While it is beyond the scope of this study to determine what these
difficulties are and how they have changed over time, we speculate that obstacles to family
meals include factors related to economic stresses such as increased unemployment and
underemployment, a need to work multiple part-time jobs to make ends meet, decreased
food security, smaller living spaces that are not conducive to shared eating, changes in
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workplace demands that allow for less flexibility in time schedules as well as related time
stressors (37, 38). The growing disparity in family meal frequency is also due to the trends
toward increasing family meals in youth from higher SES families. This increase was
statistically significant in the high-middle SES families, suggesting that messages regarding
the importance of family meals and strategies for overcoming obstacles to family meals,
may be reaching these families.

The current study contributes to the extant literature on family meals in its examination of
secular trends in family meals in the homes of adolescents from diverse backgrounds. The
unique repeated cross-sectional study design allowed for the study of secular trends from
1999 to 2010, a period during which much attention was directed toward family meals and
their associations with a number of positive outcomes in adolescents. The large and diverse
study population allowed for comparisons of trends in family meal frequency in different
subgroups of the population. We were only able to identify one other study that examined
secular trends in family meal frequency in the homes of adolescents, and trends were not
examined within subgroups of youth (20). Given that the majority of the Asian adolescents
in the EAT population in both 1999 and 2010 were Hmong, this study allowed for a unique
opportunity to examine trends in this sub-group of the population. Nevertheless,
extrapolations should not be made to other Asian populations. Furthermore, since data were
collected in one urban area, generalizations to youth from other areas should be made
cautiously. Finally, although data were collected in the same school districts in both 1999
and 2010, there were demographic shifts in the population. Given these shifts, all analyses
utilized inverse probability weighting so that the 1999 sample was matched demographically
to the 2010 sample. This matching was done to ensure that identified trends were not merely
a function of the demographic changes in the population.

Future research should examine whether similar trends in family meals have occurred in
different populations across the United States and other countries. The decreasing frequency
of family meals found in the Asian adolescents, who are primarily Hmong, is likely due to
acculturation into U.S. society (51% of the Hmong youth in the 1999 EAT sample were born
in the U.S. as compared to 82% of the Hmong youth in the 2010 sample), suggesting a need
for examining family meal trends in other immigrant population groups. Research is also
needed to explore the reasons for the trends identified in the current study, particularly what
factors led to decreases in the low SES families and what factors led to increases in some of
the higher SES families. It is also of interest to examine how family meals have changed
over time in terms of the types of foods being served, who is eating together, and what the
family meal looks like (e.g., eating at the table or elsewhere, conversations, length of meals).
Of most urgency is a need to determine how best to reach the most vulnerable sectors of the
population with interventions most likely to meet their needs and increase the frequency of
family meals.

This study showed that in spite of the increased attention that has been given to family meals
in the scientific literature and popular media, the frequency of family meals either remained
constant or decreased in the homes of adolescents from 1999-2010. More work is needed to
ensure the adequate dissemination of these findings to families and their translation into
effective interventions. Given the decreases in family meals among low SES families, it is
crucial to identify and utilize dissemination outlets that reach low SES populations. Realistic
interventions that meet the needs of families facing numerous stresses on their time and
budgets are also needed. Public health interventionists and policy makers should continue to
focus messages and interventions around family meals to the more vulnerable sectors of the
population (39). Such interventions may include community-based programs for families
(40), the resurrection of home economics classes within schools that provide adolescents
with the skills to contribute to the preparation of family meals, and workplace and sport
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team policies that allow families to spend time together at mealtimes. Dietitians discussing
family meals within clinic or public settings are encouraged to provide ideas about how to
make simple, affordable and healthful family meals. Other health care providers working
with adolescents and their families are also encouraged to inquire about family meal
frequency, discuss the importance of family meals, explore obstacles to family meals, and
elicit strategies for overcoming these barriers.
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Figure 1.
Percent of families eating a family meal ≥ 5 times/past week in 1999 and 2010 by socio-
economic status (SES)

Neumark-Sztainer et al. Page 10

J Adolesc Health. Author manuscript; available in PMC 2014 February 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text

Neumark-Sztainer et al. Page 11

Ta
bl

e 
1

C
om

pa
ri

so
ns

 o
f 

so
ci

o-
de

m
og

ra
ph

ic
 c

ha
ra

ct
er

is
tic

s 
in

 a
ct

ua
l 1

99
9,

 w
ei

gh
te

d 
19

99
 a

nd
 a

ct
ua

l 2
01

0 
sa

m
pl

es
 f

ro
m

 M
in

ne
ap

ol
is

/S
t. 

Pa
ul

 u
se

d 
to

 e
xa

m
in

e
se

cu
la

r 
tr

en
ds

 in
 f

am
ily

 m
ea

ls
a

19
99

 s
am

pl
e

W
ei

gh
te

d 
19

99
 s

am
pl

e
20

10
 s

am
pl

e

n
%

N
%

n
%

p-
va

lu
eb

G
en

de
r

0.
96

8

 
M

al
e

14
99

48
.8

14
36

46
.7

13
07

46
.8

 
Fe

m
al

e
15

73
51

.2
16

36
53

.3
14

86
53

.2

E
th

ni
ci

ty
/r

ac
e

0.
99

9

 
W

hi
te

10
29

33
.5

58
7

19
.1

52
5

18
.8

 
B

la
ck

72
3

23
.6

88
5

28
.8

80
8

28
.9

 
A

si
an

75
3

24
.5

61
5

20
.0

55
5

19
.9

 
H

is
pa

ni
c

24
3

7.
9

51
3

16
.7

47
2

16
.9

 
N

at
iv

e 
A

m
er

ic
an

13
3

4.
3

11
0

3.
6

10
2

3.
7

 
M

ix
ed

/O
th

er
19

1
6.

2
36

2
11

 .8
33

1
11

.8

So
ci

o-
ec

on
om

ic
 s

ta
tu

s
0.

99
9

 
L

ow
68

3
22

.2
11

68
38

.0
10

72
38

.4

 
L

ow
-m

id
dl

e
60

1
19

.5
65

5
21

.3
59

5
21

.3

 
M

id
dl

e
75

5
24

.6
52

1
16

.9
47

1
16

.9

 
H

ig
h-

m
id

dl
e

51
3

16
.7

38
8

12
.7

34
7

12
.4

 
H

ig
h

35
8

11
.7

22
4

7.
3

20
3

7.
3

 
N

ot
 r

ep
or

te
d

16
2

5.
3

11
6

3.
8

10
5

3.
7

A
ge

 in
 y

ea
rs

: M
ea

n 
(S

D
)

30
72

14
.6

 (
1.

8)
30

72
14

.5
 (

1.
8)

27
93

14
.4

 (
2.

0)
0.

25
5

a  
T

he
 w

ei
gh

te
d 

19
99

 s
am

pl
e 

us
ed

 in
ve

rs
e 

pr
ob

ab
ili

ty
 w

ei
gh

tin
g 

(3
2)

 b
as

ed
 o

n 
th

e 
od

ds
 o

f 
be

in
g 

in
 th

e 
20

10
 s

am
pl

e 
gi

ve
n 

de
m

og
ra

ph
ic

s.
 W

ei
gh

tin
g 

w
as

 d
on

e 
to

 a
llo

w
 f

or
 a

n 
ex

am
in

at
io

n 
of

 s
ec

ul
ar

 tr
en

ds
in

 w
ei

gh
t-

re
la

te
d 

ou
tc

om
es

 in
de

pe
nd

en
t o

f 
de

m
og

ra
ph

ic
 s

hi
ft

s 
in

 th
e 

po
pu

la
tio

n 
(s

ee
 te

xt
 in

 s
ta

tis
tic

al
 a

na
ly

si
s 

se
ct

io
n)

. B
ot

h 
th

e 
un

w
ei

gh
te

d 
an

d 
w

ei
gh

te
d 

19
99

 d
em

og
ra

ph
ic

s 
ar

e 
pr

ov
id

ed
 f

or
 e

as
e 

of
co

m
pa

ri
so

n.

b p
-v

al
ue

s 
ar

e 
pr

es
en

te
d 

fo
r 

di
ff

er
en

ce
s 

be
tw

ee
n 

th
e 

w
ei

gh
te

d 
19

99
 a

nd
 2

01
0 

sa
m

pl
es

, b
as

ed
 o

n 
ch

i-
sq

ua
re

 te
st

s 
fo

r 
ge

nd
er

, e
th

ni
ci

ty
/r

ac
e 

an
d 

so
ci

o-
ec

on
om

ic
 s

ta
tu

s 
an

d 
t-

te
st

s 
fo

r 
ag

e

J Adolesc Health. Author manuscript; available in PMC 2014 February 01.



$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text

Neumark-Sztainer et al. Page 12

Ta
bl

e 
2

T
en

-y
ea

r 
se

cu
la

r 
tr

en
ds

 in
 f

am
ily

 m
ea

l f
re

qu
en

cy
 f

ro
m

 (
19

99
-2

01
0)

 in
 a

 p
op

ul
at

io
n-

ba
se

d 
sa

m
pl

e 
of

 a
do

le
sc

en
ts

 b
y 

so
ci

od
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

tic
s

N
um

be
r 

of
 f

am
ily

 m
ea

ls
:

pa
st

 w
ee

k 
(m

ea
n)

In
fr

eq
ue

nt
 f

am
ily

 m
ea

ls
(≤

 2
 t

im
es

/p
as

t 
w

ee
k)

(%
)

In
fr

eq
ue

nt
 f

am
ily

 m
ea

ls
(≥

 5
 t

im
es

/p
as

t 
w

ee
k)

(%
)

19
99

N
a

20
10 N

19
99

a
20

10
E

Sb
p-

va
lu

e
19

99
20

10
p-

va
lu

e
19

99
20

10
p-

va
lu

e

T
ot

al
 s

am
pl

e
30

72
27

93
4.

03
3.

90
−

0.
05

.0
54

31
.9

34
.5

.0
41

47
.2

44
.4

.0
35

G
en

de
r

 
B

oy
s

14
36

13
07

4.
08

4.
04

−
0.

02
.6

18
30

.2
31

.7
.3

97
48

.1
46

.6
.4

25

 
G

ir
ls

16
36

14
86

3.
98

3.
78

−
0.

08
.0

32
33

.4
36

.9
.0

47
46

.4
42

.5
.0

33

Sc
ho

ol
 le

ve
l

 
M

id
dl

e 
sc

ho
ol

14
31

12
87

4.
59

4.
21

−
0.

15
<

.0
01

24
.2

30
.3

<
.0

01
56

.9
50

.4
<

.0
01

 
H

ig
h 

sc
ho

ol
16

41
15

06
3.

54
3.

63
0.

04
.3

31
38

.7
38

.0
.7

14
38

.7
39

.3
.7

35

E
th

ni
ci

ty
/r

ac
e

 
W

hi
te

58
7

52
5

4.
02

4.
24

0.
09

.0
92

31
.4

28
.1

.1
80

47
.0

51
.1

.1
20

 
B

la
ck

88
5

80
8

3.
59

3.
67

0.
03

.5
67

40
.5

38
.7

.4
85

41
.8

40
.7

.6
68

 
H

is
pa

ni
c

51
3

47
2

3.
92

4.
04

0.
05

.5
46

30
.2

34
.1

.2
89

43
.6

46
.1

.5
39

 
A

si
an

61
5

55
5

4.
69

3.
95

−
0.

29
<

.0
01

22
.8

31
.9

<
.0

01
57

.8
43

.3
<

.0
01

 
N

at
iv

e 
A

m
er

ic
an

11
0

10
2

4.
34

3.
73

−
0.

24
.0

83
29

.4
39

.6
.1

06
55

.6
43

.6
.0

69

 
M

ix
ed

/o
th

er
36

2
33

1
4.

00
3.

65
−

0.
14

.1
37

31
.4

37
.8

.1
49

44
.5

42
.2

.6
08

So
ci

oe
co

no
m

ic

st
at

us
 (

SE
S)

 
L

ow
11

68
10

72
3.

99
3.

62
−

0.
14

.0
03

31
.8

38
.8

.0
03

46
.9

38
.8

<
.0

01

 
L

ow
-m

id
dl

e
65

5
59

5
3.

82
3.

72
−

0.
04

.5
13

35
.7

38
.1

.3
99

43
.0

41
.3

.5
59

 
M

id
dl

e
52

1
47

1
3.

96
3.

92
−

0.
02

.7
86

34
.1

33
.8

.9
23

45
.8

45
.8

.9
98

 
H

ig
h-

m
id

dl
e

38
8

34
7

4.
17

4.
53

0.
14

.0
39

29
.5

22
.9

.0
32

49
.7

55
.1

.1
25

 
H

ig
h

22
4

20
3

4.
48

4.
71

0.
09

.2
68

23
.8

23
.7

.9
86

55
.8

61
.3

.2
00

a  
T

he
 1

99
9 

sa
m

pl
e 

w
as

 w
ei

gh
te

d 
to

 a
llo

w
 f

or
 a

n 
ex

am
in

at
io

n 
of

 s
ec

ul
ar

 tr
en

ds
 in

 w
ei

gh
t-

re
la

te
d 

ou
tc

om
es

 in
de

pe
nd

en
t o

f 
de

m
og

ra
ph

ic
 s

hi
ft

s 
in

 th
e 

po
pu

la
tio

n.
 F

or
 e

xa
m

pl
e,

 th
e 

te
st

 c
om

pa
ri

ng
 f

am
ily

m
ea

ls
 w

ith
in

 th
e 

lo
w

 S
E

S 
gr

ou
p 

be
tw

ee
n 

19
99

 to
 2

01
0 

is
 m

ut
ua

lly
 c

on
tr

ol
le

d 
so

 th
at

 g
en

de
r,

 s
ch

oo
l l

ev
el

, e
th

ni
ci

ty
/r

ac
e,

 a
nd

 S
E

S 
m

ak
eu

p 
ar

e 
th

e 
sa

m
e 

in
 th

e 
lo

w
 S

E
S 

gr
ou

p 
in

 th
e 

19
99

 s
am

pl
e 

as
 in

 th
e

20
10

 s
am

pl
e.

b E
S 

=
 e

ff
ec

t s
iz

e 
is

 c
al

cu
la

te
d 

as
 th

e 
di

ff
er

en
ce

 in
 m

ea
n 

fa
m

ily
 m

ea
l f

re
qu

en
cy

 b
et

w
ee

n 
19

99
 a

nd
 2

01
0 

di
vi

de
d 

by
 th

e 
po

ol
ed

 s
ta

nd
ar

d 
de

vi
at

io
n 

of
 f

am
i m

ea
l f

re
qu

en
cy

 w
hi

ch
 is

 2
.5

7.

J Adolesc Health. Author manuscript; available in PMC 2014 February 01.


