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Abstract 

Background Prior research has shown associations between controlling food parenting practices (e.g., pressure-to-
eat, restriction) and factors that increase risk for cardiovascular disease in children (e.g., low diet quality, obesity). This 
study aimed to examine associations between real-time parental stress and depressed mood, food parenting prac-
tices, and child eating behaviors in a longitudinal cohort study.

Methods Children ages 5–9 years and their families (n = 631) from six racial/ethnic groups (African American, 
Hispanic, Hmong, Native American, Somali/Ethiopian, White) were recruited for this study through primary care 
clinics in a large metromolitan area in the US (Minneapolis/St. Paul, MN) in 2016–2019. Ecological momentary assess-
ment was carried out over seven days with parents at two time points, 18 months apart. Adjusted associations 
between morning stress and depressed mood of parents on food parenting practices and child eating behaviors 
at the evening meal were examined. Interactions tested whether food security, race/ethnicity and child sex moder-
ated associations.

Results High levels of parental stress and depressed mood experienced earlier in the day were associated with con-
trolling food parenting practices and child food fussiness at dinner the same night. Results were dependent on food 
security status, race/ethnicity, and child sex.

Conclusions Health care professionals may want to consider, or continue, screening parents for stress, depression, 
and food insecurity during well-child visits and discuss the influence these factors may have on food parenting prac-
tices and child eating behaviors. Future research should use real-time interventions such as ecological momentary 
intervention to reduce parental stress and depressed mood to promote healthy food parenting practices and child 
eating behaviors.

Keywords Stress, Depressive symptoms, Ecological momentary assessment, Food parenting practices, Child eating 
behaviors, Food insecurity

Background
Parents influence child eating behaviors both through 
“how” (i.e., food parenting) and “what” (i.e., food served 
at meals) they feed their children. Controlling food par-
enting practices (“how” parents feed their children), 
such as restriction and pressure-to-eat are associ-
ated with overweight [1–4], low diet quality [1–3, 5], 
lower satiety responsiveness [2, 3, 6, 7] and unhealthly 
weight control behaviors [8] in children. Serving less 
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healthful foods (“what” parents feed their children) at 
family meals (e.g., energy-dense foods, high-fat foods, 
sugar-sweetened beverages) is associated with low 
diet quality and overweight status in children [9–12] 
In addition, child eating behaviors such as food fussi-
ness (i.e., picky eating) are associated with consuming 
fewer fruits and vegetables [13]. Understanding real-
time predictors (e.g., stress, depressed mood) of food 
parenting practices and child eating behaviors is impor-
tant for developing interventions that can be delivered 
in the moment when these behaviors are occurring to 
reduce future cardiovascular disease (CVD) risk in chil-
dren [14, 15].

Two potential modifiable predictors of food parent-
ing and child eating behaviors include parental stress 
and depressed mood [16]. Prior cross-sectional  studies 
have shown that maternal depressed mood was associ-
ated with increased risk of engaging in pressure-to-eat 
[17]  food parenting practices and  serving less healthy 
foods at family meals [18]. One prior study using ecologi-
cal momentary assessment showed  that the combina-
tion of  high parental stress and depressed mood earlier 
in the day was associated with increased risk of parents 
engaging in pressure-to-eat feeding practices at the meal 
the same evening [19]. With regard to child eating behav-
iors, previous research has shown that food parenting 
practices influence child eating behaviors [1, 7, 20, 21] 
however, we are unaware of any prior research examin-
ing associations between parental stress and child eating 
behaviors.

While these prior studies suggest associations between 
parental stress, depressed mood,  food parenting prac-
tices and child eating behaviors, there are limitations with 
these previous studies. One limitation is that the major-
ity of prior studies  use static, self-reported measures, 
which are prone to social desirability bias and assume 
that food parenting practices and child eating behaviors 
do not fluctuate over time and context. Another limita-
tion is the lack of large samples from racially/ethnically 
diverse backgrounds, which is important, given the high 
prevalence of obesity and CVD in families from diverse 
backgrounds [14, 22–24], due to social marginalization of 
racialized families [25].

Contextual and social constructs such as food insecu-
rity are  important to consider when examining real-time 
predictors of food parenting practices and child eating 
behaviors. Food insecurity creates an environment in 
which parents engage in food parenting practices when 
food is scarce [26, 27] which may alter their typical food 
parenting practices [28] Our own pilot study showed that 
high levels of parental stress and depressed mood experi-
enced earlier in the day within food insecure households 
were associated with using restrictive feeding practices 

and serving more store bought foods at the evening meal 
the same night [29] Furthermore, child eating behaviors 
may be altered in a food insecure household [30, 31]. For 
example, a child may become more or less food respon-
sive because of the lack of food due to fewer food choices 
available, or parents may become less responsive to their 
child’s food requests.

The current study will build on and extend prior 
research by examining longitudinal  real-time associa-
tions between parent stress, depressed mood, food par-
enting practices, and child eating behaviors by using 
ecological momentary assessment (EMA) of both expo-
sure variables (i.e., parent stress, depressed mood) and 
outcome variables (i.e., food parenting practices, health-
fulness of foods served at dinner, child eating behaviors). 
The main hypotheses is that high parental stress and 
depressed mood earlier in the day will be associated with 
controlling food parenting practices, serving less health-
ful foods, and child food fussiness at dinner the same day 
and that there will be differences in these associations by 
race/ethnicity, child sex, and food security status. Iden-
tifying real-time predictors of food parenting and child 
eating behaviors will inform development of interven-
tions that can intervene on these momentary behaviors 
and ultimately reduce risk for CVD over time.

Methods
Data for the current study are from the Family Matters 
study [32], a longitudinal cohort study of children ages 
5–9 (n = 1307) and their families from low-income and 
racially/ethnically diverse households. Data were col-
lected via an online survey for the full sample and EMA 
data collection for a subsample (n = 631), both collected 
at two-time points 18-months apart (2016–2019 and 
2018–2021). Between baseline and follow-up timepoints 
the sample retention rate was 96%.

Recruitment
Parent/child dyads were recruited from primary care 
clinics in a large midwestern US metropolitan area (Min-
neapolis/St. Paul, Minnesota). Parents and children 
were eligible to participate in the study if: (1) the child 
was 5–9 years old; (2) the person completing the survey 
was the primary guardian of the 5–9  year old child; (3) 
the child lived with the parent/guardian more than 50% 
of the time; (4) the child was from one of the following 
racial/ethnic backgrounds: African American, Hispanic/
Latinx, Hmong, Native American, Somali, Ethiopian, or 
White; and (5) the child had a body mass index greater 
than the  5th percentile. The University of Minnesota’s 
Institutional Review Board Human Subjects Committee 
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approved all protocols used in the study. All study mate-
rials (e.g., consent forms, survey questions) were trans-
lated into Hmong, Somali and Spanish. In-depth details 
about the study design, recruitment and eligibility crite-
ria, sample, and measures are published elsewhere [32].

EMA procedures
At the end of the online survey, parents who reported 
having three or more family meals per week were invited 
to participate in an optional EMA sub-study using their 
smartphone. Standardized EMA protocols based on best 
practice[33, 34] were used in developing EMA for the 
Family Matters study, including three signal-contingent 
surveys per day and an end-of-day survey. More details 
about EMA data collection are described in Table 1.

Sample demographics
The baseline EMA subsample included 631 families 
who were equally distributed across the six racial/eth-
nic groups recruited in the study. Primary caregivers, 
who were mostly mothers from low income households, 
reported on one study child (mean age at baseline = 6.9; 
sd = 1.4; see Table 2). Of the 631 families, 618 contributed 
at least one observation day to this study (i.e., had both 
a morning observation before noon and an evening meal 
observation after 4 pm on the same day). The 618 families 
were observed on 5,642 days.

Measures
All exposure, outcome, and mediation variables used 
in analyses are presented in Table  1 [32, 34–42] Parent 
stress, sources of stress, depressed mood and depressive 
symptoms were ascertained at the signal-contingent sur-
vey completed before noon. The food parenting practices, 
foods served, and child food fussiness measures were 
obtained at the end-of-day surveys completed after 4 pm. 
The temporal ordering of the exposure variables several 
hours before the outcomes serve to avoid reverse causal-
ity (e.g., serving fast food for dinner leads to depressed 
mood).

Statistical analysis
Inferential statistics were used to examine how morning 
stress, sources of stress, depressed mood, and depres-
sive symptoms were related to evening food-related 
parenting practices (pressure-to-eat, restriction, instru-
mental), food types served at evening dinner (home-
made, pre-prepared, and fast food), and child food 
fussiness. The four predictor variables (stress, sources of 
stress, depressed mood, and depressive symptoms before 
noon) were analyzed as continuous random variables. 
The outcome variables were evaluated using generalized 

estimating equations with a binomial variance family and 
logistic link to account for multiple daily observations at 
two time points, 18-months apart for each family/child. 
Robust standard errors were used and the covariance 
structure was set to independent. To adjust for varying 
numbers of observation days contributed per partici-
pant (the average number of days contributed was 9, but 
ranged from 1 to 16), participant weights were created to 
give more weight to observations from participants who 
contributed fewer days. These weights were used in all 
regression models.

All models were adjusted for household race/ethnic-
ity; whether the observation day occurred on a weekday 
or weekend, was a part of the baseline or follow-up data 
collection time point, and whether the day occurred after 
March 15, 2020 when COVID-19 began to change the 
daily lives of families in Minnesota; the primary caregiv-
er’s age, sex, weight status, and education; the child’s age, 
sex, weight status, and multiracial status; and the fam-
ily’s number of children, income, and food security status 
at that time point. Because of the large sample, we were 
able to test for differences in the associations by race/
ethnicity, child sex, and food insecurity status with inter-
action terms. All analyses were performed in Stata 17.0 
SE (College Station, TX). We followed the strengthening 
the reporting of observational studies in epidemiology 
(STROBE) guidelines for cohort studies in reporting our 
results (Additional file 1).

Results
Descriptive results of parental stress, depressed mood, 
depressive symptoms, food parenting practices, and child 
eating behaviors by race/ethnicity, child sex, and food 
security status
The overall sample morning average stress rating of 1.20 
and sources of stress score of 1.07 were higher than the 
average morning depressed mood rating of 0.74 and the 
average number of depressive symptoms of 0.35 (see 
Table 1). All of these morning reports varied significantly 
by race/ethnicity and food security status, but fewer 
morning reports varied by child sex (see Table  3, left 
panel). For example, White parents reported the high-
est level of stress, African American parents had the 
highest depressed mood rating and the highest number 
of depressive symptoms. Hmong parents had the lowest 
ratings of stress and depressed mood, Somali/Ethiopian 
parents had the fewest sources of stress and Latinx par-
ents had the lowest depressive symptoms count. Parents 
of girls rated their stress and depressed mood higher than 
parents of boys. Finally, parents experiencing food inse-
curity had higher scores on all four measures compared 
to food secure parents.



Page 4 of 16Berge et al. Int J Behav Nutr Phys Act           (2023) 20:86 

Ta
bl

e 
1 

Ex
po

su
re

, o
ut

co
m

e,
 a

nd
 m

od
er

at
io

n 
va

ria
bl

es
 u

se
d 

in
 a

na
ly

se
s

Co
ns

tr
uc

t
W

he
n 

A
ss

es
se

d
Q

ue
st

io
n

Re
sp

on
se

 O
pt

io
n

H
ow

 R
es

po
ns

es
 w

er
e 

O
pe

ra
tio

na
liz

ed
Re

sp
on

se
 M

ea
n 

or
 P

er
ce

nt

Co
lle

ct
io

n 
of

 E
co

lo
gi

ca
l M

om
en

ta
ry

 A
ss

es
sm

en
t (

EM
A

) M
ea

su
re

s

 
Si

gn
al

 C
on

tin
ge

nt
 E

M
A

 [3
2,

 3
4]

A
n 

au
to

m
at

ed
 E

M
A

 s
ur

ve
y 

sc
he

du
le

 w
as

 c
re

at
ed

 s
o 

th
at

 s
ig

na
l-c

on
tin

ge
nt

 s
ur

ve
ys

 w
er

e 
se

nt
 to

 p
ar

en
ts

’ p
ho

ne
s 

ra
nd

om
ly

 th
ro

ug
ho

ut
 th

e 
da

y 
us

in
g 

th
e 

fo
llo

w
in

g 
cr

ite
ria

: (
a)

 th
e 

fir
st

 s
ig

na
l-c

on
tin

ge
nt

 
su

rv
ey

 w
as

 s
en

t a
t l

ea
st

 a
n 

ho
ur

 a
ft

er
 th

e 
pa

re
nt

’s 
re

po
rt

ed
 w

ak
e 

tim
e;

 (b
) t

he
 th

ird
 s

ig
na

l-c
on

tin
ge

nt
 s

ur
ve

y 
w

as
 s

en
t a

t l
ea

st
 a

n 
ho

ur
 a

ft
er

 th
e 

pa
re

nt
’s 

re
po

rt
ed

 d
in

ne
r t

im
e;

 (c
) t

he
 th

re
e 

si
gn

al
-

co
nt

in
ge

nt
 s

ur
ve

ys
 w

er
e 

sp
ac

ed
 s

o 
th

at
 a

 m
in

im
um

 o
f o

ne
 h

ou
r o

cc
ur

re
d 

be
tw

ee
n 

su
rv

ey
s. 

Pa
re

nt
s 

w
er

e 
se

nt
 a

 te
xt

 w
he

n 
si

gn
al

-c
on

tin
ge

nt
 s

ur
ve

ys
 w

er
e 

av
ai

la
bl

e 
an

d 
ha

d 
an

 h
ou

r t
o 

co
m

pl
et

e 
th

em
, 

w
ith

 re
m

in
de

rs
 e

ve
ry

 1
5 

m
in

.

 
En

d-
of

-d
ay

 E
M

A
 [3

2,
 3

4]
En

d-
of

-d
ay

 E
M

A
 s

ur
ve

ys
 w

er
e 

se
nt

 to
 p

ar
en

ts
’ p

ho
ne

s 
90

 m
in

 a
ft

er
 th

ei
r r

ep
or

te
d 

di
nn

er
 ti

m
e.

 P
ar

en
ts

 w
er

e 
se

nt
 a

 te
xt

 w
he

n 
th

e 
en

d-
of

-d
ay

 s
ur

ve
y 

w
as

 a
va

ila
bl

e 
an

d 
ha

d 
fo

ur
 h

ou
rs

 to
 c

om
pl

et
e 

th
e 

su
r-

ve
y.

 P
ar

en
ts

 c
om

pl
et

ed
 s

ev
en

 d
ay

s 
of

 E
M

A
 a

t e
ac

h 
w

av
e 

of
 d

at
a 

co
lle

ct
io

n.
 A

 “c
om

pl
et

e”
 d

ay
 fo

r t
hi

s 
st

ud
y 

w
as

 d
efi

ne
d 

as
 fi

ni
sh

in
g 

at
 le

as
t 2

 o
ut

 o
f 3

 s
ig

na
l-c

on
tin

ge
nt

 s
ur

ve
ys

 a
nd

 th
e 

en
d-

of
-d

ay
 s

ur
ve

y.
 

If 
pa

re
nt

s 
di

d 
no

t fi
ni

sh
 a

 c
om

pl
et

e 
da

y,
 a

n 
ex

tr
a 

da
y 

w
as

 a
dd

ed
 to

 th
ei

r o
bs

er
va

tio
n 

pe
rio

d.
 O

nc
e 

pa
re

nt
s 

co
m

pl
et

ed
 7

 d
ay

s 
of

 E
M

A
, t

he
y 

w
er

e 
au

to
m

at
ic

al
ly

 d
ea

ct
iv

at
ed

 fr
om

 th
e 

EM
A

 s
ys

te
m

 a
nd

 w
er

e 
se

nt
 a

 $
75

 g
ift

 c
ar

d 
by

 s
tu

dy
 s

ta
ff.

 A
s 

a 
re

su
lt 

of
 th

is
 p

ro
to

co
l, 

al
l p

ar
tic

ip
an

ts
 in

 th
e 

Fa
m

ily
 M

at
te

rs
 E

M
A

 s
am

pl
e 

ha
ve

 7
 c

om
pl

et
e 

da
ys

 o
f E

M
A

 s
ur

ve
ys

 e
ac

h 
w

av
e 

of
 d

at
a 

co
lle

ct
io

n.

Ex
po

su
re

 V
ar

ia
bl

es

 
Pa

re
nt

 s
tr

es
s 

[3
5]

Si
gn

al
 c

on
tin

ge
nt

 E
M

A
 s

ur
ve

ys
 ti

m
e-

st
am

pe
d 

be
fo

re
 1

2 
p.

m
O

n 
a 

sc
al

e 
fro

m
 0

–1
0,

 w
ith

 0
 b

ei
ng

 
no

t s
tr

es
se

d 
at

 a
ll 

an
d 

10
 b

ei
ng

 v
er

y 
st

re
ss

ed
, h

ow
 w

ou
ld

 y
ou

 ra
te

 y
ou

r 
le

ve
l o

f s
tr

es
s 

rig
ht

 n
ow

?

0,
 1

, 2
, 3

, 4
, 5

, 6
, 7

, 8
, 9

, 1
0

Pa
re

nt
 s

tr
es

s, 
so

ur
ce

s 
of

 s
tr

es
s, 

de
pr

es
se

d 
m

oo
d,

 a
nd

 d
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

su
m

m
ed

. M
ul

tip
le

 
m

or
ni

ng
 o

bs
er

va
tio

ns
 o

n 
th

e 
sa

m
e 

da
y 

w
er

e 
av

er
ag

ed
. T

o 
ea

se
 c

om
-

pa
ra

bi
lit

y 
ac

ro
ss

 m
ea

su
re

s, 
al

l f
ou

r 
m

ea
su

re
s 

w
er

e 
re

sc
al

ed
 to

 ra
ng

e 
be

tw
ee

n 
0 

an
d 

5 
an

d 
w

er
e 

an
al

yz
ed

 
as

 c
on

tin
uo

us
 ra

nd
om

 v
ar

ia
bl

es

M
ea

n 
=

 1
.2

0;
 S

D
 =

 1
.3

2,
 n

 =
 5

,6
42

 d
ay

s
40

.5
%

 d
ay

s 
ha

d 
a 

m
or

ni
ng

 s
tr

es
s 

ra
tin

g 
of

 0
25

.1
%

 d
ay

s: 
1–

2
17

.8
%

 d
ay

s: 
3–

4
9.

4%
 d

ay
s: 

5–
6

4.
6%

 d
ay

s: 
7-

 8
2.

6%
 d

ay
s: 

8 
+

 



Page 5 of 16Berge et al. Int J Behav Nutr Phys Act           (2023) 20:86  

Ta
bl

e 
1 

(c
on

tin
ue

d)

Co
ns

tr
uc

t
W

he
n 

A
ss

es
se

d
Q

ue
st

io
n

Re
sp

on
se

 O
pt

io
n

H
ow

 R
es

po
ns

es
 w

er
e 

O
pe

ra
tio

na
liz

ed
Re

sp
on

se
 M

ea
n 

or
 P

er
ce

nt

 
So

ur
ce

s 
of

 s
tr

es
s 

(a
sk

ed
 if

 p
ar

en
t 

st
re

ss
 w

as
 >

 0
) [

36
]

Si
nc

e 
yo

u 
w

ok
e 

up
/s

in
ce

 th
e 

la
st

 
su

rv
ey

, h
av

e 
yo

u 
ex

pe
rie

nc
ed

 a
ny

 
of

 th
e 

fo
llo

w
in

g 
(s

el
ec

t a
ll 

th
at

 a
pp

ly
)?

Co
nfl

ic
ts

 o
r a

rg
um

en
ts

 w
ith

 fa
m

-
ily

 m
em

be
rs

 o
r o

th
er

s 
| D

em
an

ds
 

fro
m

 m
y 

fa
m

ily
 | 

Tr
affi

c/
tr

an
sp

or
ta

tio
n 

pr
ob

le
m

s 
| C

on
ce

rn
s 

ab
ou

t n
ew

s 
ev

en
ts

 | 
Pr

ob
le

m
s 

w
ith

 o
ne

’s 
ch

ild
re

n|
 

Co
nc

er
ns

 a
bo

ut
 m

ed
ic

al
 tr

ea
tm

en
t 

or
 h

ea
lth

 c
on

di
tio

ns
 (y

ou
r o

w
n 

or
 o

th
-

er
’s)

 | 
Fe

el
in

g 
co

nfl
ic

te
d 

ov
er

 w
ha

t 
to

 d
o 

| W
or

rie
s 

ab
ou

t h
av

in
g 

en
ou

gh
 

m
on

ey
 fo

r t
he

 th
in

gs
 I 

ne
ed

 o
r w

an
t |

 
To

o 
m

an
y 

th
in

gs
 to

 d
o 

| J
ob

 d
is

sa
tis

-
fa

ct
io

n 
| W

or
rie

s 
ab

ou
t u

pc
om

in
g 

fa
m

-
ily

 e
ve

nt
s 

(e
.g

., 
ho

lid
ay

s, 
fa

m
ily

 v
ac

a-
tio

n)
 | 

U
ne

xp
ec

te
d 

ch
an

ge
 in

 p
la

ns
 | 

C
hi

ld
ca

re
 is

su
es

 | 
Bo

dy
 im

ag
e/

w
ei

gh
t 

co
nc

er
ns

 | 
Fa

tig
ue

 fr
om

 la
ck

 o
f s

le
ep

 | 
So

m
e 

ot
he

r p
ro

bl
em

 o
r w

or
ry

M
ea

n 
=

 1
.0

7;
 S

D
 =

 1
.2

1,
 n

 =
 5

,6
42

 d
ay

s
Fr

eq
ue

nc
y 

of
 S

ou
rc

es
 o

f
St

re
ss

 E
nd

or
se

d:
41

.5
%

 o
f d

ay
s 

no
 s

ou
rc

es
 o

f s
tr

es
s 

w
er

e 
en

do
rs

ed
30

.2
%

 d
ay

s: 
1–

2
15

.5
%

 d
ay

s: 
3–

4
7.

5%
 d

ay
s: 

5–
6

3.
4%

 d
ay

s: 
7–

8
1.

8%
 d

ay
s 

8 
+

 
Ty

pe
 o

f S
tr

es
s 

En
do

rs
ed

:
9.

7%
 o

f d
ay

s “
Co

nfl
ic

ts
 o

r a
rg

um
en

ts
 

w
ith

 fa
m

ily
 m

em
be

rs
 o

r o
th

er
s” 

w
as

 e
nd

or
se

d”
19

.7
%

 o
f d

ay
s: 

“D
em

an
ds

 fr
om

 m
y 

fa
m

ily
”

7.
4%

 o
f d

ay
s: 

“T
ra

ffi
c/

tr
an

sp
or

ta
tio

n 
pr

ob
le

m
s”

8.
4%

 o
f d

ay
s: 

“C
on

ce
rn

s 
ab

ou
t n

ew
s 

ev
en

ts
”

8.
0%

 o
f d

ay
s: 

“P
ro

bl
em

s 
w

ith
 o

ne
’s 

ch
ild

re
n”

12
.8

%
 o

f d
ay

s: 
“C

on
ce

rn
s 

ab
ou

t m
ed

ic
al

 
tr

ea
tm

en
t o

r h
ea

lth
 c

on
di

tio
ns

 (y
ou

r 
ow

n 
or

 o
th

er
’s)

”
13

.0
%

 o
f d

ay
s: 

“F
ee

lin
g 

co
nfl

ic
te

d 
ov

er
 w

ha
t t

o 
do

”
17

.0
%

 o
f d

ay
s: 

“W
or

rie
s 

ab
ou

t h
av

in
g 

en
ou

gh
 m

on
ey

 fo
r t

he
 th

in
gs

 I 
ne

ed
 

or
 w

an
t”

24
.5

%
 o

f d
ay

s: 
“T

oo
 m

an
y 

th
in

gs
 to

 d
o”

6.
7%

 o
f d

ay
s: 

“Jo
b 

di
ss

at
is

fa
ct

io
n”

9.
8%

 o
f d

ay
s: 

“W
or

rie
s 

ab
ou

t u
pc

om
-

in
g 

fa
m

ily
 e

ve
nt

s 
(e

.g
., 

ho
lid

ay
s, 

fa
m

ily
 

va
ca

tio
n)

”
6.

8%
 o

f d
ay

s: 
“U

ne
xp

ec
te

d 
ch

an
ge

 
in

 p
la

ns
”

4.
1%

 o
f d

ay
s: 

“C
hi

ld
ca

re
 is

su
es

”
10

.8
%

 o
f d

ay
s: 

“B
od

y 
im

ag
e/

w
ei

gh
t 

co
nc

er
ns

”
15

.8
%

 o
f d

ay
s: 

“F
at

ig
ue

 fr
om

 la
ck

 
of

 s
le

ep
”

3.
4%

 o
f d

ay
s: 

“S
om

e 
ot

he
r p

ro
bl

em
 

or
 w

or
ry

”

 
Pa

re
nt

 d
ep

re
ss

ed
 m

oo
d 

[3
2]

O
n 

a 
sc

al
e 

fro
m

 0
–1

0,
 w

ith
 0

 b
ei

ng
 

no
t s

ad
 o

r d
ep

re
ss

ed
 a

t a
ll 

an
d 

10
 

be
in

g 
ve

ry
 s

ad
 o

r d
ep

re
ss

ed
, 

ho
w

 w
ou

ld
 y

ou
 ra

te
 y

ou
r l

ev
el

 o
f s

ad
-

ne
ss

 o
r d

ep
re

ss
io

n 
RI

G
H

T 
N

O
W

?

0,
 1

, 2
, 3

, 4
, 5

, 6
, 7

, 8
, 9

, 1
0

M
ea

n 
=

 0
.7

4;
 S

D
 =

 1
.1

4,
 n

 =
 5

,6
42

 d
ay

s
59

.6
%

 d
ay

s 
ha

d 
a 

m
or

ni
ng

 d
ep

re
ss

ed
 

m
oo

d 
ra

tin
g 

of
 0

21
.4

%
 d

ay
s: 

1–
2

10
.0

%
 d

ay
s: 

3–
4

5.
4%

 d
ay

s: 
5–

6
1.

9%
 d

ay
s: 

7–
8

1.
8%

 d
ay

s: 
8 

+
 



Page 6 of 16Berge et al. Int J Behav Nutr Phys Act           (2023) 20:86 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Co
ns

tr
uc

t
W

he
n 

A
ss

es
se

d
Q

ue
st

io
n

Re
sp

on
se

 O
pt

io
n

H
ow

 R
es

po
ns

es
 w

er
e 

O
pe

ra
tio

na
liz

ed
Re

sp
on

se
 M

ea
n 

or
 P

er
ce

nt

 
Pa

re
nt

 d
ep

re
ss

iv
e 

sy
m

pt
om

s 
[3

7]
Si

nc
e 

yo
u 

w
ok

e 
up

/s
in

ce
 th

e 
la

st
 

su
rv

ey
, h

av
e 

yo
u 

fe
lt:

*N
er

vo
us

?
*H

op
el

es
s?

*R
es

tle
ss

 o
r fi

dg
et

y?
*S

o 
de

pr
es

se
d 

th
at

 n
ot

hi
ng

 c
ou

ld
 

ch
ee

r y
ou

 u
p?

*T
ha

t e
ve

ry
th

in
g 

w
as

 a
n 

eff
or

t?
*W

or
th

le
ss

?

Ye
s/

N
o 

to
 e

ac
h 

op
tio

n
M

ea
n 

=
 0

.3
5;

 S
D

 =
 0

.9
4;

 n
 =

 5
,6

42
 d

ay
s

Fr
eq

ue
nc

y 
of

 D
ep

re
ss

iv
e

Sy
m

pt
om

 E
nd

or
se

d:
82

.6
%

 o
f d

ay
s 

no
 s

ym
pt

om
s 

w
er

e 
en

do
rs

ed
9.

0%
 d

ay
s: 

1
4.

0%
 d

ay
s: 

2
1.

7%
 d

ay
s: 

3
0.

8%
 d

ay
s: 

4
2.

0%
 d

ay
s: 

5–
6

Ty
pe

 o
f D

ep
re

ss
iv

e
Sy

m
pt

om
 E

nd
or

se
d:

9.
4%

 o
f d

ay
s: 

ne
rv

ou
s 

w
as

 e
nd

or
se

d
4.

5%
 o

f d
ay

s: 
ho

pe
le

ss
7.

7%
 o

f d
ay

s: 
re

st
le

ss
 o

r fi
dg

et
y

2.
7%

 o
f d

ay
s: 

de
pr

es
se

d
7.

5%
 o

f d
ay

s: 
ev

er
yt

hi
ng

 w
as

 a
n 

eff
or

t
3.

7%
 o

f d
ay

s: 
w

or
th

le
ss

O
ut

co
m

e 
Va

ri
ab

le
s

 
Pr

es
su

re
-t

o-
ea

t [
38

]
En

d-
of

-d
ay

 E
M

A
 s

ur
ve

ys
 ti

m
e-

st
am

pe
d 

af
te

r 4
 p

.m
D

id
 y

ou
 h

av
e 

to
 e

nc
ou

ra
ge

 [c
hi

ld
] 

to
 e

at
 m

or
e 

fo
od

 a
t t

hi
s 

m
ea

l?
D

id
 y

ou
 e

nc
ou

ra
ge

 [c
hi

ld
] t

o 
ea

t m
or

e 
af

te
r s

/h
e 

to
ld

 y
ou

 s
/h

e 
w

as
 d

on
e?

D
id

 y
ou

 m
ak

e 
su

re
 [c

hi
ld

] a
te

 a
ll 

of
 th

e 
fo

od
 o

n 
hi

s/
he

r p
la

te
 b

ef
or

e 
yo

u 
le

t h
im

/h
er

 s
to

p?

Ye
s/

N
o 

to
 e

ac
h 

op
tio

n
A

 p
os

iti
ve

 a
ns

w
er

 to
 a

ny
 o

f t
he

 th
re

e 
qu

es
tio

ns
 w

as
 c

od
ed

 a
s 

ha
vi

ng
 

en
ga

ge
d 

in
 p

re
ss

ur
in

g 
pr

ac
tic

es
 

th
at

 e
ve

ni
ng

24
.9

%
 o

f d
ay

s; 
n 

=
 5

,6
42

 d
ay

s
14

.8
%

 e
nc

ou
ra

ge
 fo

od
8.

0%
 e

nc
ou

ra
ge

 a
ft

er
 d

on
e

12
.2

%
 m

ak
e 

su
re

 c
le

an
 p

la
te

 
Fo

od
 re

st
ri

ct
io

n 
[3

8]
D

id
 y

ou
 h

av
e 

to
 m

ak
e 

su
re

 [c
hi

ld
] 

di
dn

’t 
ea

t t
oo

 m
uc

h 
fo

od
 a

t t
hi

s 
m

ea
l?

D
id

 y
ou

 h
av

e 
to

 m
ak

e 
su

re
 [c

hi
ld

] 
di

dn
’t 

ea
t t

oo
 m

uc
h 

of
 a

 c
er

ta
in

 fo
od

?

Ye
s/

N
o 

to
 e

ac
h 

op
tio

n
If 

th
e 

re
sp

on
de

nt
 a

ns
w

er
ed

 y
es

 
to

 e
ith

er
 q

ue
st

io
n,

 th
ey

 w
er

e 
co

de
d 

as
 h

av
in

g 
en

ga
ge

d 
in

 re
st

ric
tiv

e 
pr

ac
tic

es
 a

t t
ha

t e
ve

ni
ng

 m
ea

l

6.
2%

 o
f d

ay
s; 

n 
=

 5
,6

42
 d

ay
s

3.
3%

 re
st

ric
t f

oo
d

4.
8%

 re
st

ric
t s

pe
ci

fic
 fo

od

 
In

st
ru

m
en

ta
l f

ee
di

ng
 [3

8]
D

id
 y

ou
 re

qu
ire

 [c
hi

ld
] t

o 
fin

is
h 

ce
rt

ai
n 

fo
od

s 
be

fo
re

 s
/h

e 
co

ul
d 

ha
ve

 o
th

er
 

fo
od

s 
(e

.g
., 

de
ss

er
t)

?

Ye
s/

N
o

A
 p

os
iti

ve
 re

sp
on

se
 w

as
 c

od
ed

 a
s 

ha
v-

in
g 

en
ga

ge
d 

in
 in

st
ru

m
en

ta
l p

ra
ct

ic
es

 
at

 th
at

 e
ve

ni
ng

 m
ea

l

12
.5

%
 o

f d
ay

s; 
n 

=
 5

,6
42

 d
ay

s

 
Fo

od
s 

se
rv

ed
 a

t d
in

ne
r [

39
]

W
hi

ch
 b

es
t d

es
cr

ib
es

 th
e 

ty
pe

 o
f f

oo
d 

se
rv

ed
? 

(S
el

ec
t a

ll 
th

at
 a

pp
ly

)
Fa

st
 fo

od
 /

 ta
ke

-o
ut

 (e
at

en
 a

t h
om

e 
or

 a
t a

 re
st

au
ra

nt
) |

 P
re

-p
re

pa
re

d 
fo

od
s 

(e
.g

. m
ac

ar
on

i a
nd

 c
he

es
e,

 fr
oz

en
 

m
ea

ls
, c

er
ea

l, 
ch

ip
s)

 | 
H

om
em

ad
e 

/ 
fre

sh
ly

 p
re

pa
re

d 
(in

cl
ud

e 
fre

sh
 fr

ui
ts

 
or

 v
eg

et
ab

le
s 

he
re

)

Th
re

e 
bi

na
ry

 v
ar

ia
bl

es
 w

er
e 

cr
ea

te
d 

to
 c

ap
tu

re
 fo

od
s 

se
rv

ed
: f

as
t f

oo
d 

on
ly

, h
om

em
ad

e 
on

ly
, o

r p
re

-p
re

-
pa

re
d 

fo
od

s 
on

ly

n 
=

 5
,6

42
 d

ay
s

14
.9

%
 o

f d
ay

s 
se

rv
ed

 fa
st

 fo
od

/t
ak

e 
ou

t o
nl

y
13

.8
%

 o
f d

ay
s 

se
rv

ed
 p

re
-p

re
pa

re
d 

m
ea

ls
 o

nl
y

63
.1

%
 o

f d
ay

s 
se

rv
ed

 h
om

em
ad

e 
m

ea
ls

 
on

ly

 
Ch

ild
 fo

od
 fu

ss
in

es
s 

[4
0]

D
id

 th
e 

ch
ild

 re
fu

se
 to

 e
at

 a
ny

 
of

 th
e 

fo
od

 y
ou

 o
ffe

re
d 

hi
m

/h
er

?
Ye

s/
N

o
If 

th
e 

re
sp

on
de

d 
an

sw
er

ed
 y

es
, 

th
e 

ch
ild

 w
as

 c
od

ed
 a

s 
ha

vi
ng

 e
xh

ib
-

ite
d 

fo
od

 fu
ss

in
es

s 
th

at
 e

ve
ni

ng

9.
0%

 o
f d

ay
s; 

n 
=

 5
,6

42
 d

ay
s

M
od

er
at

io
n 

Va
ri

ab
le

sa,
b



Page 7 of 16Berge et al. Int J Behav Nutr Phys Act           (2023) 20:86  

Ta
bl

e 
1 

(c
on

tin
ue

d)

Co
ns

tr
uc

t
W

he
n 

A
ss

es
se

d
Q

ue
st

io
n

Re
sp

on
se

 O
pt

io
n

H
ow

 R
es

po
ns

es
 w

er
e 

O
pe

ra
tio

na
liz

ed
Re

sp
on

se
 M

ea
n 

or
 P

er
ce

nt

 
Fo

od
 In

se
cu

ri
ty

 [4
1]

A
t b

as
el

in
e 

or
 fo

llo
w

-u
p 

su
rv

ey
In

 th
e 

la
st

 1
2 

m
on

th
s, 

di
d 

yo
u 

(o
r o

th
er

 
ad

ul
ts

 in
 y

ou
r h

ou
se

ho
ld

) e
ve

r c
ut

 
th

e 
si

ze
 o

f y
ou

r m
ea

ls
 o

r s
ki

p 
m

ea
ls

 
be

ca
us

e 
th

er
e 

w
as

n’
t e

no
ug

h 
m

on
ey

 
fo

r f
oo

d?

Ye
s/

N
o

A
 h

ou
se

ho
ld

 w
as

 c
at

eg
or

iz
ed

 a
s 

fo
od

 
se

cu
re

 if
 th

ey
 h

ad
 0

 o
r 1

 a
ffi

rm
a-

tiv
e 

re
sp

on
se

s 
to

 th
es

e 
6 

qu
es

tio
ns

 
an

d 
ho

us
eh

ol
ds

 w
er

e 
cl

as
si

fie
d 

as
 fo

od
 in

se
cu

re
 if

 th
ey

 a
ns

w
er

ed
 y

es
 

to
 tw

o 
or

 m
or

e 
qu

es
tio

ns
. A

lm
os

t 
ev

er
y 

m
on

th
 a

nd
 s

om
e 

m
on

th
s 

bu
t n

ot
 e

ve
ry

 m
on

th
 w

as
 c

od
ed

 
as

 a
n 

affi
rm

at
iv

e 
re

sp
on

se
 to

 th
e 

on
e 

fre
qu

en
cy

 q
ue

st
io

n.
 O

ft
en

 o
r s

om
e-

tim
es

 tr
ue

 w
as

 c
od

ed
 a

s 
an

 a
ffi

rm
at

iv
e 

re
sp

on
se

 to
 th

e 
la

st
 tw

o 
qu

es
tio

ns

26
.7

%
 o

f h
ou

se
ho

ld
s 

w
er

e
fo

od
 in

se
cu

re
; n

 =
 6

18
 h

ou
se

ho
ld

s
14

.2
%

 o
f r

es
po

nd
en

ts
/ 

ad
ul

ts
 c

ut
 

th
e 

si
ze

 o
r s

ki
pp

ed
m

ea
ls

; n
 =

 6
18

 h
ou

se
ho

ld
s

H
ow

 o
ft

en
 d

id
 th

is
 h

ap
pe

n?
A

lm
os

t e
ve

ry
 m

on
th

 | 
So

m
e 

m
on

th
s 

bu
t n

ot
 e

ve
ry

 m
on

th
 | 

O
nl

y 
1 

or
 2

 m
on

th
s

69
.3

%
 o

f h
ou

se
ho

ld
s 

th
at

cu
t t

he
 s

iz
e 

or
 s

ki
pp

ed
 m

ea
ls

di
d 

so
 m

or
e 

th
an

 o
nl

y 
1 

or
 2

 m
on

th
s; 

n 
=

 8
8 

ho
us

eh
ol

ds

In
 th

e 
la

st
 1

2 
m

on
th

s, 
di

d 
yo

u 
ev

er
 

ea
t l

es
s 

th
an

 y
ou

 fe
lt 

yo
u 

sh
ou

ld
 

be
ca

us
e 

th
er

e 
w

as
n’

t e
no

ug
h 

m
on

ey
 

to
 b

uy
 fo

od
?

Ye
s/

N
o

17
.2

%
 o

f h
ou

se
ho

ld
s; 

n 
=

 6
18

ho
us

eh
ol

ds

In
 th

e 
la

st
 1

2 
m

on
th

s, 
w

er
e 

yo
u 

ev
er

 
hu

ng
ry

 b
ut

 d
id

n’
t e

at
 b

ec
au

se
 y

ou
 

co
ul

dn
’t 

aff
or

d 
en

ou
gh

 fo
od

?

Ye
s/

N
o

11
.2

%
 o

f h
ou

se
ho

ld
s; 

n 
=

 6
18

In
 th

e 
la

st
 1

2 
m

on
th

s, 
th

e 
fo

od
 th

at
 w

e 
bo

ug
ht

 ju
st

 d
id

n’
t l

as
t, 

an
d 

w
e 

di
dn

’t 
ha

ve
 m

on
ey

 to
 g

et
 m

or
e

O
ft

en
 tr

ue
 | 

So
m

et
im

es
 tr

ue
 | 

N
ev

er
 

tr
ue

29
.1

%
 o

f h
ou

se
ho

ld
s 

re
po

rt
so

m
et

im
es

 o
r o

ft
en

; n
 =

 6
18

In
 th

e 
la

st
 1

2 
m

on
th

s, 
w

e 
co

ul
dn

’t 
aff

or
d 

to
 e

at
 b

al
an

ce
d 

m
ea

ls
O

ft
en

 tr
ue

 | 
So

m
et

im
es

 tr
ue

 | 
N

ev
er

 
tr

ue
29

.3
%

 o
f h

ou
se

ho
ld

s 
re

po
rt

so
m

et
im

es
 o

r o
ft

en
; n

 =
 6

18

 
H

ou
se

ho
ld

 ra
ce

/e
th

ni
ci

ty
 [3

2]
A

t r
ec

ru
itm

en
t, 

to
 e

ns
ur

e 
w

e 
ha

d 
eq

ua
l r

ep
re

se
nt

at
io

n 
ac

ro
ss

 ra
ce

/
et

hn
ic

ity
 b

y 
ho

us
eh

ol
d 

ty
pe

Pl
ea

se
 s

el
ec

t t
he

 ra
ce

/e
th

ni
ci

ty
 

th
at

 b
es

t c
ha

ra
ct

er
iz

es
 y

ou
r h

ou
se

ho
ld

 
(e

.g
., 

th
e 

fo
od

s 
yo

u 
co

ok
 fo

r y
ou

r f
am

-
ily

, t
he

 la
ng

ua
ge

 y
ou

 s
pe

ak
 a

t h
om

e,
 

th
e 

ho
lid

ay
s 

yo
u 

ce
le

br
at

e)

W
hi

te
 | 

Bl
ac

k/
A

fri
ca

n 
A

m
er

ic
an

 | 
La

tin
x 

| H
m

on
g 

| N
at

iv
e 

A
m

er
ic

an
 | 

So
m

al
i

28
.2

%
 W

hi
te

;
23

.5
%

 B
la

ck
/A

fri
ca

n-
A

m
er

ic
an

13
.4

%
 L

at
in

x
15

.9
%

 H
m

on
g

16
.2

%
 N

at
iv

e 
A

m
er

ic
an

2.
9%

 S
om

al
i

 
Ra

ce
, P

ar
en

t a
nd

 c
hi

ld
 [4

2]
A

t b
as

el
in

e 
su

rv
ey

D
o 

yo
u 

th
in

k 
of

 y
ou

rs
el

f/
yo

ur
 c

hi
ld

 
as

…
(y

ou
 m

ay
 c

ho
se

 m
or

e 
th

an
 o

ne
)

W
hi

te
 | 

Bl
ac

k 
or

 A
fri

ca
n 

A
m

er
ic

an
 | 

H
is

pa
ni

c 
or

 L
at

in
x 

| A
si

an
 A

m
er

ic
an

 
| N

at
iv

e 
H

aw
ai

ia
n 

or
 o

th
er

 P
ac

ifi
c 

Is
la

nd
er

 | 
A

m
er

ic
an

 In
di

an
 o

r N
at

iv
e 

A
m

er
ic

an
 | 

O
th

er

U
si

ng
 th

es
e 

tw
o 

qu
es

tio
n 

in
di

vi
du

al
s 

w
er

e 
ca

te
go

riz
ed

 a
s W

hi
te

 if
 ra

ce
 

is
 w

hi
te

 o
nl

y 
an

d 
et

hn
ic

ity
 is

 n
on

e;
 

A
fri

ca
n 

A
m

er
ic

an
 if

 ra
ce

 is
 B

la
ck

/
A

fri
ca

n-
A

m
er

ic
an

 o
nl

y 
an

d 
et

hn
ic

ity
 

is
 n

on
e;

 L
at

in
x 

if 
ra

ce
 is

 H
is

pa
ni

c/
La

tin
x 

on
ly

 a
nd

 e
th

ni
ci

ty
 is

 n
on

e;
 

H
m

on
g 

if 
ra

ce
 is

 A
si

an
 o

nl
y 

an
d 

et
h-

ni
ci

ty
 is

 H
m

on
g;

 S
om

al
i/E

th
io

pi
an

 
if 

et
hn

ic
ity

 is
 S

om
al

i o
r E

th
io

pi
an

; 
N

at
iv

e 
A

m
er

ic
an

 if
 ra

ce
 is

 A
m

er
i-

ca
n 

In
di

an
 o

r N
at

iv
e 

A
m

er
ic

an
 

on
ly

 a
nd

 e
th

ni
ci

ty
 is

 n
on

e;
 M

ul
ti-

ra
ci

al
 

if 
m

or
e 

th
an

 o
ne

 ra
ce

 w
as

 s
el

ec
te

d 
or

 if
 ra

ce
 s

el
ec

te
d 

do
es

 n
ot

 m
at

ch
 

ho
us

eh
ol

d 
ra

ce
/e

th
ni

ci
ty

27
.2

%
 c

hi
ld

re
n 

an
d 

27
.5

%
 p

ar
en

ts
 w

er
e 

W
hi

te
17

.5
%

 c
hi

ld
re

n 
an

d 
18

.6
%

pa
re

nt
s 

w
er

e 
A

fri
ca

n
A

m
er

ic
an

9.
5%

 c
hi

ld
re

n 
an

d 
pa

re
nt

s
w

er
e 

La
tin

x
15

.0
%

 c
hi

ld
re

n 
an

d 
15

.2
%

pa
re

nt
s 

w
er

e 
H

m
on

g
2.

4%
 c

hi
ld

re
n 

an
d 

2.
3%

 p
ar

en
ts

 w
er

e
So

m
al

i/E
th

io
pi

an
8.

9%
 c

hi
ld

re
n 

an
d 

11
.7

%
 p

ar
en

ts
 w

er
e 

N
at

iv
e 

A
m

er
ic

an
19

.4
%

 c
hi

ld
re

n 
an

d 
15

.2
%

 p
ar

en
ts

 w
er

e 
M

ul
tir

ac
ia

l

 
Et

hn
ic

it
y,

 P
ar

en
t a

nd
 c

hi
ld

 [4
2]

Is
 y

ou
r/

yo
ur

 c
hi

ld
’s 

ba
ck

gr
ou

nd
 a

ny
 

of
 th

e 
fo

llo
w

in
g?

H
m

on
g 

| C
am

bo
di

an
 | 

Vi
et

na
m

es
e 

| 
La

ot
ia

n 
| S

om
al

i |
 E

th
io

pi
an

 | 
O

th
er

 | 
N

on
e 

of
 th

e 
ab

ov
e

 
Ch

ild
 s

ex
 [4

2]
A

t r
ec

ru
itm

en
t

D
oe

s 
yo

ur
 c

hi
ld

 in
 th

e 
st

ud
y 

id
en

tif
y 

as
…

Fe
m

al
e 

| M
al

e
52

.4
%

 o
f c

hi
ld

re
n 

ar
e 

fe
m

al
e



Page 8 of 16Berge et al. Int J Behav Nutr Phys Act           (2023) 20:86 

On average, 24.9% of evening meals involved pres-
sure-to-eat food parenting practices while 6.2% of meals 
involved restrictive food parenting practices  and 12.5% 
of meals involved instrumental food parenting practices 
(see Table  1). Pressure-to-eat and instrumental prac-
tices varied significantly by race/ethnicity and child sex, 
but the rates did not vary by food security status (see 
Table  3). Food restriction rates varied by race/ethnicity 
and food security status, but not by child sex.

For the full sample and all subgroups, more than half 
of the observed evening meals were completely home-
made [43, 44] (see Table  1). On average 63% of meals 
were homemade, 14% were pre-prepared/store bought 

(e.g., boxed mac and cheese, frozen pizza), and 15% 
were fast food (see Table  1). The rate of serving fast 
food varied significantly by race/ethnicity, child sex, 
and food security status (see Table 3).

Regarding child eating behaviors, child food fussiness 
was reported, on average, at 9% of evening meals (see 
Table  1). White children had the highest rates of food 
fussiness (see Table 3). Boys were more often reported 
to be food fussy at a meal and children in food secure 
families had higher rates of food fussiness.

Associations between momentary morning reports 
of parental stress and depressed mood and food parenting 
practices at the evening meal
Results showed that a one-unit increase in parental stress 
earlier in the day was associated with 16% greater odds 
(95% CI, 7% to 25%; p < 0.001; Table 4) of parents engag-
ing in pressuring-to-eat food parenting practices and 13% 
greater odds (95% CI, 0% to 27%; p = 0.045) of engaging 
in food restriction at the evening meal but had no asso-
ciation with instrumental feeding. A one-unit increase 
in the sources of stress score, which corresponds to a 
parent endorsing two additional sources of stress that 
morning, was associated with 25% greater odds (95% CI, 
15% to 36%; p < 0.001) of engaging in  pressuring-to-eat, 
22% greater odds (95% CI, 8% to 39%; p = 0.002) of food 
restriction, and 12% greater odds (95% CI, 2% to 23%; 
p = 0.022) of instrumental feeding at the evening meal. 
A one-unit increase in the depressed mood rating in the 
morning was associated with 15% greater odds (95% CI, 
5% to 26%; p = 0.003) of engaging in  pressuring-to-eat 
and 18% greater odds (95% CI, 2% to 36%; p = 0.025) of 
food restriction at dinner the same night. Furthermore, 
reporting an additional depressive symptom in the morn-
ing was associated with 21% greater odds (95% CI, 2% to 
42%; p = 0.026) of food restriction at the dinner meal.

Interaction models indicated that there were significant 
differences in the associations between morning parental 
reports of depressive symptoms and evening food restric-
tion by race/ethnicity (see Table 4). We also observed a 
significant difference in the association between stress 
and instrumental practices by child sex, and between 
stress and controlling practices by food security status.

Separate regressions on subgroups indicated that the 
association between morning stress and food restriction 
was largely driven by families of White and Latinx chil-
dren (Table 5). Specifically, a one-unit increase in paren-
tal depressive symptoms earlier in the day was associated 
with 51% greater odds (95% CI, 2% to 122%; p = 0.038) of 
parents of White children, and 98% greater odds (95% 
CI, 51% to 161%; p < 0.001) of parents of Latinx children, 
engaging in food restriction at the evening meal. Addi-
tional analyses shown in Supplemental Table  A, which 

Table 2 Baseline Characteristics of the Family Matters EMA Sub-
sample (n = 618)

Unweighted means and percentages

Individual Child Parent

Age in years (sd) 6.9 (1.4) 35.6 (7.1)

Female (%) 52.4 91.9

BMI Percentile (%)
 5–84 68.6

 85–94 14.1

 95 + 17.3

Body Mass Index (kg/m2) (%)
 < 25 30.4

 25–29 28.2

 30 + 41.4

Race/Ethnicity (%)
 White 27.2 27.5

 African American 17.5 18.6

 Latinx 9.5 9.5

 Hmong 15.0 15.2

 Somali/Ethiopian 2.4 2.3

 Native American 8.9 11.7

 Multiracial 19.4 15.2

Educational Attainment (%)
 Some high school 8.7

 High school 20.9

 Some college 34.0

 BA/BS 17.8

 Graduate School 18.6

Household
Number of children (sd) 3.8 (1.4)

Income Level (%)
 < $20,000 21.8

 $20,000—$34,999 23.1

 $35,000—$49,999 15.7

 $50,000—$99,999 20.9

 $100,000 + 18.4

 Food Insecure (%) 26.7
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explored sex-specific racial/ethnic differences in asso-
ciations, revealed that the association between parental 
depressive symptoms and food restriction among White 
and Latinx families applied to female children only.

The association between parental stress and instrumen-
tal feeding occurred among boys, but not girls (Table 6). 
A one-unit increase in parental stress was associated 
with 20% greater odds (95% CI, 6% to 36%); p = 0.004) of 
engaging in instrumental feeding if the child was a boy, 
but no association if the child was a girl.

The associations between morning stress and sources of 
stress and pressuring-to-eat and food restriction were sig-
nificant for food insecure families only (see Table  7). For 
food insecure families, one-unit increase in parental stress 
was associated with 29% greater odds (95% CI, 14% to 46%; 
p < 0.001) of pressuring-to-eat and 24% greater odds (95% 
CI, 2% to 52%; p = 0.034) of food restriction at the evening 
meal. Similarly, more sources of stress among food insecure 
parents was associated with 48% greater odds (95% CI, 20% 
to 82%; p < 0.001) of food restriction at the evening meal.

Table 4 Adjusted Associations between Morning Stress, Sources of Stress, Depressed mood, and Depressive Symptoms and Meal 
Behaviors (n = 5642 days on 618 children)

Race/Ethnicity, Sex, and Food fussiness refer to the child’s characteristics/behaviors. Adjusted generalized estimated equation (GEE) models with weights include 
the following covariates: primary caregiver and child age, sex, and weight status; child race/ethnicity; income; food security status, number of children; weekend 
observation; follow-up observation; observation after start of Covid-19 school shutdowns. Interpretation example: A 1-unit increase in morning stress was associated 
with 16% greater odds of pressure-to-eat feeding practices (OR: 1.16, 95% CI: 1.07 to 1.25; p < 0.001) the same evening at dinner, after controlling for covariates. 
OR Odds ratio, CI Confidence interval. The lower three p-values in each panel are from tests of whether interactions between the predictor and child race/ethnicity, 
child sex, and food security status were significantly different by subgroup

Bolded values are significant at p < 0.05

Morning Predictors (range 0–5):

Stress Sources of Stress Depressed mood Depressive Symptoms

Evening Outcomes (yes/no): OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value

Pressure-to-eat food 
parenting

1.16 (1.07—1.25) < 0.001 1.25 (1.15—1.36) < 0.001 1.15 (1.05—1.26) 0.003 1.01 (0.89—1.14) 0.890

Race/Ethnicity 0.646 0.994 0.229 0.303

Sex 0.905 0.913 0.841 0.584

Food Security 0.020 0.235 0.102 0.491

Restrictive food parenting 1.13 (1.00—1.27) 0.045 1.22 (1.08—1.39) 0.002 1.18 (1.02—1.36) 0.025 1.21 (1.02—1.42) 0.026
Race/Ethnicity 0.256 0.547 0.191 0.014
Sex 0.489 0.588 0.357 0.802

Food Security 0.037 0.033 0.053 0.089

Instrumental food par-
enting

1.09 (1.00—1.18) 0.057 1.12 (1.02—1.23) 0.022 1.05 (0.94—1.16) 0.393 1.04 (0.91—1.18) 0.600

Race/Ethnicity 0.608 0.922 0.435 0.941

Sex 0.034 0.296 0.223 0.100

Food Security 0.284 0.790 0.167 0.777

Fast food 0.94 (0.88—1.01) 0.101 0.93 (0.86—1.01) 0.075 0.92 (0.84—1.00) 0.040 1.05 (0.96—1.15) 0.318

Race/Ethnicity 0.165 0.016 0.207 0.065

Sex 0.050 0.040 0.094 0.007
Food Security 0.080 0.258 0.202 0.693

Preprepared meal 1.08 (0.99—1.17) 0.087 1.00 (0.92—1.09) 0.946 1.08 (0.98—1.19) 0.127 0.91 (0.82—1.01) 0.066

Race/Ethnicity 0.015 0.302 0.053 0.367

Sex 0.016 0.030 0.210 0.891

Food Security 0.058 0.213 0.560 0.488

Homemade meal 0.99 (0.93—1.05) 0.713 1.07 (1.00—1.14) 0.053 0.98 (0.91—1.06) 0.674 0.98 (0.90—1.06) 0.593

Race/Ethnicity 0.129 0.116 0.006 0.557

Sex 0.024 0.023 0.316 0.161

Food Security 0.908 0.727 0.571 0.754

Child Food fussiness 1.18 (1.08—1.29) < 0.001 1.37 (1.24—1.51) < 0.001 1.12 (1.00—1.25) 0.049 1.14 (0.99—1.33) 0.078

Race/Ethnicity 0.299 0.708 0.107 0.018
Sex 0.784 0.158 0.617 0.507

Food Security 0.313 0.423 0.368 0.261
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Associations between momentary morning reports 
of parental stress and depressed mood and types of food 
served at the evening meal
Results showed only one association between morn-
ing reports and types of food served at dinner the same 
day in analyses using the full sample; a higher rating of 
depressed mood in the morning was associated with 8% 
lower odds (95% CI, 0.84 to 1.00; p = 0.040; Table  4) of 
having fast food for dinner. However, interaction mod-
els indicated that there were numerous significant dif-
ferences in the associations between morning predictors 
and the types of foods served in the evening by race/eth-
nicity and child sex (see Table 4).

Separate regressions by race/ethnicity revealed that 
for African American and Somali/Ethiopian families 
(who were combined because of the small number of 
Somali/Ethiopian observations), a one-unit higher rat-
ing of morning stress by parents was associated with 17% 
greater odds (95% CI, 1% to 36%; p = 0.038) of serving a 
preprepared meal for dinner. While there are significant 
racial/ethnic differences in the associations between par-
ent’s sources of stress and serving fast food and between 
parent’s depressed mood and serving a homemade meal, 
these associations were not significantly different from 
zero for any racial/ethnic group. Sex-specific racial/eth-
nic differences in associations, shown in Supplemental 
Table  A, revealed that the association between parent’s 

sources of stress and serving fast food was significant 
for female children in African American/Somali/Ethio-
pian families (OR = 0.74, 95% CI, 0.61 to 0.90; p = 0.002) 
and multiracial families (OR = 0.82, 95% CI, 0.70 to 
0.95; p = 0.013), and that association between parent’s 
depressed mood and serving a homemade meal was sig-
nificant for male children in African American/Somali/
Ethiopian families (OR = 0.74, 95% CI, 0.57 to 0.95; 
p = 0.018). In addition, there was a significant association 
between depressive symptoms and serving fast food to 
male children in Hmong families (OR = 1.28, 95% CI, 1.02 
to 1.61; p = 0.030).

Separate regressions by child sex indicated that par-
ents served more fast food and preprepared meals to 
boys when stressed or depressed, but served less fast 
food and more homemade meals to girls when stressed 
(Table  6). Specifically, an additional depressive symp-
tom was associated with 14% greater odds (95% CI, 3% 
to 27%; p = 0.012) of serving fast-food meals if the child 
was a boy,  rather than a girl. A higher stress rating was 
associated with 22% greater odds (95% CI, 8% to 37%; 
p = 0.001) of serving a preprepared meal if the child 
was a boy,  rather than a girl. A higher stress rating was 
associated with 10% lower odds (95% CI, 0.82 to 0.98; 
p = 0.021) of serving fast food if the child was a girl, but 
not if they were a boy. More sources of stress were associ-
ated with 11% lower odds (95% CI, 0.81 to 0.98; p = 0.017) 

Table 5 Adjusted associations for subgroups with significant interactions by race/ethnicity

Each cell displays results from a separate regression. Adjusted generalized estimated equation (GEE) models with weights include the following covariates: primary 
caregiver and child age, sex, and weight status; income; food security status, number of children; weekend observation; follow-up observation; observation after start 
of Covid-19 school shutdowns. Interpretation example: One additional depressive symptom in the morning was associated with 51% higher odds of food restriction 
among White families (OR: 1.51, 95% CI: 1.02 to 2.22; p = 0.038) the same evening at dinner, after controlling for all other covariates in the adjusted models. OR Odds 
ratio, CI Confidence interval. Bolded values are significant at p < 0.05

Evening Outcome (yes/
no)

Morning Predictor 
(range 0–5)

White African Am/ 
Somali/ 
Ethiopian

Latinx Hmong Native American Multiracial

OR (95% CI) [p-value]

Restrictive food parenting Depressive Symptoms 1.51 1.25 1.98 0.80 0.55 1.24

(1.02—2.22) (0.94—1.67) (1.51—2.61) (0.40—1.59) (0.28—1.05) (0.99—1.55)

[0.038] [0.121] [< 0.001] [0.523] [0.070] [0.067]

Fast food Sources of Stress 0.91 0.92 1.00 1.21 0.82 0.88

(0.78—1.05) (0.76—1.10) (0.71—1.42) (0.98—1.50) (0.65—1.03) (0.78—1.00)

[0.200] [0.354] [0.978] [0.083] [0.094] [0.052]

Preprepared meal Stress 1.01 1.17 0.73 0.99 1.22 0.99

(0.86—1.17) (1.01—1.36) (0.52—1.02) (0.74—1.31) (0.97—1.54) (0.86—1.14)

[0.945] [0.038] [0.069] [0.917] [0.089] [0.889]

Homemade meal Depressed Mood 1.02 0.93 1.22 0.99 0.92 1.08

(0.90—1.15) (0.78—1.11) (0.92—1.61) (0.84—1.17) (0.71—1.20) (0.93—1.25)

[0.756] [0.432] [0.172] [0.920] [0.541] [0.319]

Child Food fussiness Depressive Symptoms 1.29 1.44 2.00 1.15 1.10 0.56
(0.92—1.81) (1.05—1.98) (1.29—3.08) (0.90—1.46) (0.74—1.63) (0.35—0.89)
[0.135] [0.024] [0.002] [0.258] [0.643] [0.013]
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of serving fast food and 12% greater odds (95% CI, 3% to 
22%; p = 0.008) of serving a homemade meal if the child 
was a girl, but if they were a  boy.

Associations between momentary morning reports 
of parental stress and depressed mood and child eating 
behaviors
Results indicated that a one-unit increase in paren-
tal stress, sources of stress, and depressed mood earlier 
in the day was associated with 18% (95% CI, 8% to 29%; 
p < 0.001), 37% (95% CI, 24% to 51%; p < 0.001), and 12% 
(95% CI, 0% to 25%; p = 0.049) greater odds of child food 
fussiness at the evening meal respectively (see Table  4). 
These three associations did not vary significantly by 
race/ethnicity, child sex, or food security status. However, 
the association between parental depressive symptoms 
and child food fussiness varied significantly by race/eth-
nicity. An additional depressive symptom in the morn-
ing was associated with 44% greater odds (95% CI, 5% to 

98%; p = 0.024) of food fussiness in African American/
Somali/Ethiopian families, 100% greater odds (95% CI, 
29% to 208%; p = 0.002) of food fussiness in Latinx fami-
lies, and 44% lower odds (95% CI, 0.35 to 0.89; p = 0.013) 
of food fussiness among multiracial families. Sex-specific 
racial/ethnic differences in associations, shown in Sup-
plemental Table A, revealed that these associations were 
among female children in these three racial/ethnic group, 
but not male children.

Discussion
Our findings support and extend the limited existing 
research in the field regarding the relationships between 
stress, depressed mood/symptoms, food parenting, and 
child eating behaviors. First, our results support prior 
study findings by showing that parental experiences of 
stress and depressed mood earlier in the day were associ-
ated with increased risk for pressure-to-eat food parent-
ing [19] and that households experiencing food insecurity 

Table 6 Adjusted Associations for Subgroups with Significant Interactions by Child Sex

Each cell displays results from a separate regression. Adjusted generalized estimated equation (GEE) models with weights include the following covariates: primary 
caregiver and child age and weight status; child race/ethnicity; income; food security status, number of children; weekend observation; follow-up observation; 
observation after start of Covid-19 school shutdowns. Interpretation example: One additional unit high stress rating in the morning was associated with 20% higher 
odds of instrumental food parenting practices with boys (OR: 1.20, 95% CI: 1.06 to 1.36; p = 0.004) the same evening at dinner, after controlling for all other covariates 
in the adjusted models. OR Odds ratio, CI Confidence interval. Bolded values are significant at p < 0.05

Evening Outcome (yes/no) Morning Predictor (range 0–5) Boy Girl
OR (95% CI) [p-value]

Instrumental food parenting Stress 1.20 1.00

(1.06—1.36) (0.90—1.11)

[0.004] [0.978]

Fast food Stress 0.99 0.90
(0.89—1.11) (0.82—0.98)
[0.925] [0.021]

Fast food Sources of Stress 0.97 0.89
(0.87—1.09) (0.81—0.98)
[0.623] [0.017]

Fast food Depressive Symptoms 1.14 0.94

(1.03—1.27) (0.83—1.07)

[0.012] [0.363]

Preprepared meal Stress 1.22 0.98

(1.08—1.37) (0.89—1.09)

[0.001] [0.761]

Preprepared meal Sources of Stress 1.11 0.92

(0.99—1.24) (0.83—1.03)

[0.086] [0.141]

Homemade meal Stress 0.93 1.04

(0.84—1.01) (0.97—1.13)

[0.099] [0.277]

Homemade meal Sources of Stress 1.01 1.12
(0.91—1.11) (1.03—1.22)
[0.920] [0.008]
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were more likely to engage in controlling food parenting 
practices the same day at the evening meal [45] Control-
ling food parenting practices are known to be associated 
with increased risk for overweight and obesity in chil-
dren, which are important predictors of future CVD [46–
49] and thus would be important to mitigate.

Second, our findings extend prior research by showing 
significant associations between parental experiences of 
stress, sources of stress, depressed mood, and depressive 
symptoms with increased risk of restrictive food par-
enting practices the same day at the evening meal [19] 
In addition, our results showed significant associations 
between parental experiences of stress, sources of stress, 
and depressed mood, and increased risk for child food 
fussiness the same day at the evening meal. Both restric-
tive food parenting and child food fussiness are impor-
tant to reduce, given they have both been shown in prior 
research to be associated with increased risk for over-
weight and obesity in children [50, 51].

Our findings also extend prior research by showing 
associations between parental experiences of stress, 
sources of stress, depressed mood, and depressive 
symptoms earlier in the day with food parenting prac-
tices and child eating behaviors the same day at the 
evening meal were dependent on race/ethnicity and 
child sex. Morning stress and depressed mood and food 
parenting practices appear to be most strongly asso-
ciated for girls. Specifically, parental experiences of 
depressive symptoms in the morning and associations 

with restrictive food parenting at the evening meal 
were strongest for parents of White and Latinx girls. 
Parental experiences of depressive symptoms in the 
morning and child food fussiness at the evening meal 
were strongly positively associated for parents of Afri-
can American/Somali/Ethiopian and Latinx girls, and 
strongly negatively associated for parents of Multira-
cial girls. In contrast, the associations between paren-
tal stress and depressed mood and the types of foods 
served were significant for both boys and girls, but in 
opposite directions. Parental reports of more stress and 
depressive symptoms were associated with a higher 
likelihood of serving fast food and preprepared meals 
if the child was a boy, while more stress and sources of 
stress were associated with a lower likelihood of serv-
ing fast food and a higher likelihood of serving home-
made meals if the child was a girl. These sex-specific 
results provide important information for health care 
clincians and researchers with regard to key messages 
to share with parents dependent on their child’s sex. In 
addition, sex-specific results merit future qualitative 
research in order to better understand potential causal 
mechanisms of these findings.

Study results have several implications for health care 
clincians, researchers, and interventionist in the US and 
internationally. For health care settings, clinicians may 
want to consider screening parents for stress and depres-
sive symptoms, or continue to if they already are, during 
well-child visits to provide potential resources and antici-
patory guidance to parents about the increased risk of 
engaging in controlling food parenting practices in the 
face of high psychological distress. It may also be help-
ful for providers to offer resources to parents regarding 
stress reduction (e.g., apps, referrals to mental health 
providers, online resources) and educate parents during 
well-child visits regarding the momentary influences that 
stress and depressed mood can have on food parenting 
practices and child eating behaviors. Many parents may 
be unaware that their stress levels or depressed mood 
could influence their food parenting practices or their 
child’s eating behaviors. It is important for providers to 
use respectful, supportive, and culturally appropriate lan-
guage when delivering these messages to parents, while 
keeping in mind the larger structural and socioeconomic 
barriers that might be driving parents’ stress levels and 
consequent parenting practices and child behaviors.

For researchers, it may be important to consider 
developing interventions using momentary interven-
tion techniques such as ecological momentary interven-
tion (EMI) to intervene in real-time with parents to help 
them engage in healthful food parenting practices when 
experiencing high psychological distress. Furthermore, 
intervention researchers may want to consider tailoring 

Table 7 Adjusted Associations for Subgroups with Significant 
Interactions by Food Security Status

Each cell displays results from a separate regression. Adjusted generalized 
estimated equation (GEE) models include the following covariates: primary 
caregiver and child age, sex, and weight status; child race/ethnicity; income; 
number of children; weekend observation; follow-up observation; observation 
after start of Covid-19 school shutdowns. Interpretation example: One additional 
unit high stress rating in the morning was associated with 29% higher odds of 
pressuring to eat among food insecure families (OR: 1.29, 95% CI: 1.24 to 1.52; 
p < 0.001) the same evening at dinner, after controlling for all other covariates 
in the adjusted models. OR Odds ratio, CI Confidence interval. Bolded values are 
significant at p < 0.05

Evening 
Outcome (yes/
no)

Morning 
Predictor (range 
0–5)

Food Secure Food Insecure
OR (95% CI) [p-value]

Pressure-to-eat 
food parenting

Stress 1.07 1.29
(0.99—1.17) (1.14—1.46)
[0.089] [< 0.001]

Restrictive 
food parenting

Stress 0.98 1.24
(0.86—1.12) (1.02—1.52)
[0.816] [0.034]

Restrictive 
food parenting

Sources of Stress 1.05 1.48
(0.90—1.21) (1.20—1.82)
[0.550] [< 0.001]
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interventions with specific populations, such as Multira-
cial households, Latinx households, and households with 
sons to address stress and depressed mood in order to 
increase healthful food parenting practices. 

There were both strengths and limitations of the cur-
rent study. Strengths of the current study include the use 
of EMA to measure behaviors within and across days 
over a seven-day period and across two-time points, 
18 months apart. Additionally, EMA was used to meas-
ure both exposure and outcome variables across time and 
context. Furthermore, the sample included racially/ethni-
cally diverse households. There were also limitations of 
the current study, including: (a) use of some survey items 
that have not been validated for EMA and that are indi-
vidual items rather than scales; (b) the population was 
drawn from one geographic location; thus, generalizing 
findings to other populations should be done cautiously; 
(c) this study only examined the relationships between 
parental stress/depressed mood and food parenting 
practices and child eating behaviors, it is also possible 
that child eating behaviors may lead to parental stress or 
depressed mood. It would be important to examine this 
bidirectional relationship in future research.

Conclusion
Study results indicated that high parental stress, sources 
of stress, depressive symptoms, and depressed mood 
earlier in the day predicted pressure-to-eat and restric-
tive food parenting practices, and food fussiness in chil-
dren. Some of the associations varied by race/ethnicity, 
child sex, and food security status. Recommendations 
for future research include developing interventions 
using EMI to target momentary factors such as stress and 
depressive symptoms to promote healthful food-related 
parenting practices. Health care clinicians may also want 
to use study findings to guide their anticipatory guidance 
with parents during well-child visits regarding the influ-
ence that stress and depressed mood can have on every-
day food parenting practices.
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