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BACKGROUND: Research suggests that stress and depressed mood are associated with food-

related parenting practices (ie, parent feeding practices, types of food served at meals).
However, current measures of parental stress, depressed mood, and food-related parenting
practices are typically survey-based and assessed as static/unchanging characteristics,
failing to account for fluctuations across time and context. Identifying momentary factors
that influence parent food-related parenting practices will facilitate the development of
effective interventions aimed at promoting healthy food-related parenting practices. In
this study, we used ecological momentary assessment to examine the association between
momentary factors (eg, stress, depressed mood) occurring early in the day and food-related
parenting practices at the evening meal.

abstract

METHODS: Children aged 5 to 7 years and their families (N = 150) from 6 racial and/or ethnic

groups (n = 25 each African American, Hispanic/Latino, Hmong, American Indian, Somali,
and white families) were recruited for this mixed-methods study through primary care
clinics.

RESULTS: Higher stress and depressed mood earlier in the day predicted pressure-to-eat

feeding practices and fewer homemade foods served at meals the same night. Effect
modification was found for certain racial and/or ethnic groups with regard to engaging in
pressure-to-eat feeding practices (ie, America Indian, Somali) or serving fewer homemade
meals (ie, African American, Hispanic/Latino) in the face of high stress or depressed mood.

CONCLUSIONS: Clinicians may want to consider discussing with parents the influence stress
and depressed mood can have on everyday food-related parenting practices. Additionally,
future researchers should consider using real-time interventions to reduce parental stress
and depressed mood to promote healthy parent food-related parenting practices.
eDivision of Epidemiology and Community Health, School of Public Health, Departments of aFamily Medicine
and Community Health and cPsychiatry, University of Minnesota Medical School, University of Minnesota,
Minneapolis, Minnesota; bMedica Research Institute, Minneapolis, Minnesota; and dThe Emily Program, St Paul,
Minnesota

Dr Berge is the principal investigator on the grant and conceptualized the manuscript, assisted
with data analysis and interpretation, and wrote all drafts of the manuscript; Mr Tate conducted
the data analysis and critically reviewed the manuscript; Ms Trofholz assisted with data
acquisition and interpretation of the data and critically reviewed the manuscript; Dr Fertig
assisted with the conceptualization of the manuscript and the data analysis and critically
reviewed the manuscript; Dr Miner assisted with the data analysis of the manuscript and
critically reviewed the manuscript; Dr Crow assisted with the conceptualization of the manuscript
and critically reviewed the manuscript; Dr Neumark-Sztainer assisted in conceptualizing the
manuscript, contributed to the design of the study, and critically reviewed the manuscript; and
all authors gave final approval of this version to be published and agree to be accountable for all
aspects of the work regarding the accuracy or integrity of any part of the work.
DOI: https://doi.org/10.1542/peds.2017-2295

NIH

What’s Known on This Subject: Stress and
depressed mood have been hypothesized to influence
food-related parenting practices. However, stress,
mood, and parenting practices are often measured
as static and/or unchanging characteristics, failing to
account for fluctuations across time and context.
What This Study Adds: In this EMA study, we
examined the association between momentary stress
and depressed mood and food-related parenting
practices. Higher parental stress and depressed
mood earlier in the day predicted pressure-to-eat
feeding practices and fewer homemade foods served
at dinner the same night.
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Previous studies have revealed that
food-related parenting practices
such as parent feeding practices
and healthfulness of foods served
at family meals are associated
with child weight and weightrelated outcomes.1– 12
 For example,
controlling parent feeding practices
such as restriction and pressureto-eat have been found to be
associated with overweight status,6–8

unhealthy diet quality,7– 9 lower
satiety responsiveness,10,11 and
unhealthy weight control behaviors12
in children. Additionally, researchers
have suggested that serving
unhealthy foods at family meals
(eg, energy dense foods, high-fat
foods, sugar-sweetened beverages)
is associated with more unhealthy
diet quality and overweight status
in children.1– 5 Given the potential
harmful outcomes associated with
controlling parent feeding practices
and unhealthy food served at
family meals, it is important to find
predictors of these food-related
parenting practices. Two important
factors that may increase a parent’s
potential to engage in controlling
feeding practices or to serve
unhealthy foods at family meals are
stress and depressed mood.

There is a large body of research
that indicates elevated levels of
stress contribute to a parent’s own
unhealthy dietary intake,13,14

unhealthful food preparation,13
weight status,14 and weight control
behaviors (eg, emotional eating).14– 17

In addition, previous studies have
revealed that depressed mood is
associated with a parent’s excess
weight and unhealthier lifestyle.18
However, little is known about
whether a parent’s stress levels
or depressed mood are associated
with engaging in more or less
controlling parent feeding practices
with their children or serving
more or less unhealthy foods at
meals.19 Of the limited previous
studies, results have revealed that
maternal depressed mood was
2

associated with increased risk of
engaging in pressure-to-eat feeding
practices20 and that stress was
associated with parent controlling
feeding practices with children.19
In addition, the authors of 1 study
showed that parent depressed
mood was associated with serving
less healthy foods to adolescents at
family meals.4 Although the authors
of these previous studies suggest that
there may be a connection between
parental stress and depressed mood
and food-related parenting practices,
there are limitations with the
research. For example, researchers
for past studies have measured
stress, depressed mood, and foodrelated parenting practices using selfreport or static measures, which are
prone to social desirability, lack of
specificity, and assume food-related
parenting practices do not fluctuate.
Additionally, few studies have
been focused on populations from
diverse ethnic and/or racial and low
socioeconomic status backgrounds,
which is important given the high
prevalence of both obesity and stress
in these populations.21–23


With this study, we build on and
expand the previous research
in which researchers examined
associations between parental stress
and depressed mood and parent
food-related parenting practices
by using ecological momentary
assessment (EMA) of both the
exposure variables (ie, parental
stress, depressed mood) and
outcome variables (ie, parent feeding
practices, healthfulness of foods
served at dinner). EMA is a powerful
technique that uses a smartphonebased Web application to record
behaviors and/or ratings of stress,
anxiety, hunger, etc. These recordings
are made in the moment and in the
participant’s daily life, allowing for
observing behaviors as they unfold
in the real world, moment-bymoment, to capture dynamic changes
in behavior over time and across
contexts.24–28
 This approach avoids

the limitations and biases inherent
in retrospective recall. For example,
momentary mechanisms preceding
food-related parent feeding practices
such as stress or depressed mood
can be identified by using EMA and
then targeted in interventions or
discussed with parents during wellchild visits to help them manage
these feelings to reduce harmful
food-related parenting practices. In
addition, we include parents from
minority, low-income, and immigrant
population households, which
will allow for understanding how
stress and depressed mood operate
similarly or differently with regard
to food-related parenting practices in
diverse families.

The main hypothesis tested in the
current study is: high parental stress
and depressed mood experienced
earlier in the day is associated with
controlling parent feeding practices
(ie, restriction, pressure-to-eat) and
less healthful foods (ie, preprepared
foods, fast food) being served at
family meals the same evening. In
addition, an exploratory hypothesis
being tested is: associations found
between stress, depressed mood, and
parent food-related practices will be
modified by race and/or ethnicity.
Results from the current study will
help inform future interventions
regarding momentary influences of
food-related parenting practices. For
example, understanding whether
momentary stress and/or depressed
mood are associated with a parent
being more likely to engage in
controlling feeding practices or to
serving unhealthy foods at dinner
the same day may inform the
development of interventions that
can intervene in real time to help
parents engage in healthful foodrelated parenting practices in the face
of high stress or depressive mood.

Methods
Data for the current study are from
Family Matters, a National Institutes
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of Health–funded study.29 Family
Matters is a 5-year incremental
(Phase I = 2014–2016; Phase II =
2017–2019), mixed-methods
(eg, video-recorded tasks, EMA,
interviews, surveys), longitudinal
study designed to identify novel risk
and protective factors for childhood
obesity in the home environments
of racially and/or ethnically diverse
and primarily low-income children.
Phase I included an in-depth, mixedmethods, cross-sectional examination
of the family home environment of
diverse families (n = 150). Phase II
will be a longitudinal epidemiologic
cohort study with diverse families
(n = 1200).
Data in the current study are from
Phase I of the Family Matters study.
In Phase I, a mixed-methods analysis
of the home environments of children
ages 5 to 7 years from 6 racial and/
or ethnic groups including African
American, Hispanic/Latino, Hmong,
American Indian, Somali, and white
(n = 25 from each racial and/or
ethnic group) was conducted to
identify individual, dyadic, and
familial risk and protective factors
for childhood obesity. The University
of Minnesota’s Institutional Review
Board Human Subjects Committee
approved all protocols used in both
phases of the Family Matters study.

Recruitment and Eligibility Criteria

Eligible children (n = 150) and their
families were recruited from the
Minneapolis and St Paul, Minnesota
areas between 2015 and 2016 via
a letter sent to them by their family
physician. Children were eligible to
participate in the study if they were
between the ages of 5 to 7 years,
had a sibling between the ages of 2
to 12 years living in the same home,
lived with their parent or primary
guardian >50% of the time, shared at
least 1 meal/day with the parent or
primary guardian, and were from 1
of 6 racial and/or ethnic categories
(African American, Hispanic/Latino,
Hmong, American Indian, Somali, and

white). The sample was intentionally
stratified by race and/or ethnicity
and weight status (overweight
or obese = BMI ≥85th percentile;
nonoverweight = BMI >5th percentile
and <85th percentile) of the study
child to identify potential weightand/or race and/or ethnic-specific
home environment factors related to
obesity risk.

Procedures and Data Collection

A 10-day in-home observation was
conducted with each family, including
2 in-home visits and an 8-day direct
observational period in between
home visits. The observational
components included: (1) an
interactive observational family
task30,31
 using a family board game
with activities around family meal
planning, meal preparation, and
family physical activity to measure
family functioning and parenting
practices; (2) EMA24 surveys
measuring parental stress, depressed
mood, parent feeding practices,
food preparation, parent modeling
of eating and physical activity,
and child dietary intake, physical
activity, and sedentary behaviors;
(3) child and parent accelerometry;
(4) three 24-hour child dietary
recalls; (5) a home food inventory;
(6) built environment block audit;
(7) objectively measured height
and weight on all family members;
(8) a parent-completed online
survey; and (9) a parent interview.
All study materials were translated
into Spanish, Somali, and Hmong,
and bilingual staff were available
at all home visits, allowing families
to participate in their preferred
language. Because of the level of
study involvement required, families
were compensated with the iPad mini
used to record EMA data (∼$300)
and additional gift card opportunities
(up to $100) if all elements of
the study were completed (eg, 8
complete days of EMA, 3 complete
dietary recalls, 4 complete days of
accelerometry). This also increased

the likelihood that the equipment
was not misused or stolen.

The study sample included diverse
families who were equally distributed
across the 6 racial and/or ethnic
groups recruited in the study (African
American, Hispanic/Latino, Hmong,
American Indian, Somali, white)
(Table 1). Additionally, families were
from low-income households, with
70% of families earning <$35 000
per year. The majority of participants
were mothers (91%) who were ∼35
years old (mean = 34.5; SD = 7.1)
with children aged 6 years (mean =
6.4; SD = 0.08). Over half of the
mothers worked full- or part-time,
and 61% had a high school diploma
or less. Approximately half of the
mothers were married, and 64% of
households had 2 parents.

Measures

Multiple daily measures of EMA
over 8 days were collected on
parents. Standardized EMA data
collection protocols from previous
studies24 were used in the study
including: (1) signal contingent, (2)
event contingent, and (3) end-ofday EMA messaging.24 iPad minis
were provided to parents to enter
responses to the EMA surveys during
the 8-day observation period. Screen
shots of example EMA questions are
shown in Fig 1.

Signal contingent recordings were
researcher initiated and were used in
a stratified random manner so that
each parent was prompted via a text
message to fill out a survey 4 times
a day within a 3-hour time block (eg,
7–10 am, 11–2 pm, 3–6 pm, 7–10 pm).
The surveys expired after 1 hour. The
timing of EMA prompts was adjusted
for parent shift work and wake times
to accommodate parents’ differing
life situations. The signal contingent
recordings allowed for examining
different contexts that occurred
day-to-day, moment-by-moment,
in families’ lives. Questions asked
on the signal contingent surveys
included parent modeling of eating,
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physical activity and sedentary
behavior, parental stress levels and
depressed mood, and parent feeding
practices.

Event contingent recordings were
self-initiated by parents whenever
an eating occasion (ie, child and at
least 1 other person were eating)
occurred. In addition, the parent
had to be present for the meal and
indicate who was eating the meal
together (eg, child, parent, sibling).
Parents were asked to fill out
information about the type of food
served at the meal occasion, what
the child actually ate, parent feeding
practices, child eating behaviors,
pickiness, meal atmosphere, food
preparation and planning, and other
meal logistics (eg, how long the meal
lasted, where it occurred).

The end-of-day recording was
completed before sleep to capture
any events not reported since the
last recording and to get end-of-day
measures. All EMA responses were
time-stamped. Participants were
assigned additional days of EMA if
several EMA prompts were missed
within a day to obtain a minimum
of 8 full days of EMA data with at
least 4 complete EMA responses per
day (ie, at least 2 signal contingent
responses; at least 1 event contingent
response; 1 end-of-day response).
All exposure (ie, parental stress,
parental depressed mood) and
outcome variables (types of food
served at dinner, parent feeding
practices) are presented in Table 2.

Statistical Analysis

Descriptive and inferential statistics
were used to examine how morning
stress and depressed mood related
to evening feeding practices and
separately to the daily composition
of food types (homemade,
preprepared, and fast food) served
at evening dinner and snacking meal
occasions. The 2 predictor variables
(stress and depressive symptoms
before noon) were analyzed as
4

TABLE 1 Family Matters Study Phase I Demographic Characteristics (N = 150)
Participant Characteristics

Female sex
Age in years (SD)
Adult BMI (BMI percentile child)
Weight status
Nonoverweight
Overweight or obese
Race and/or ethnicity
Asian (Hmong)
Black or African American
Hispanic/Latino
American Indian or Alaskan native
Somali
White
Multiracial or other
Household Characteristics
Household structure
1 parent (no other adults)
1 parent (w/ other adults)
2 parents (no other adults)
2 parents (w/ other adults)
Primary caregiver marital status
Married
Committed dating relationship or engaged
Casually dating
Separated or divorced
Widowed
Single or never married
Missing
Educational attainment
Middle school or junior high
Some high school
High school or GED
Vocational, technical, trade certificate program, or associate
degree
College degree (eg, bachelor, masters, or doctorate)
Other
Missing
Primary caregiver work status
Working full-time
Working part-time
Stay-at-home caregiver
Currently unemployed, seeking work
Not working for pay (unable to work, retired, student, etc)
Not applicable
Household income
<$20 000
$20 000–$34 999
$35 000–$49 999
$50 000–$74 999
$75 000–$99 999
$100 000 or more
Missing
Household income source (all that apply)
Wages from self
Wages from other guardian
Another family member
Unemployment compensation
Worker’s compensation
Social Security
Public assistance (eg, MFIP)
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Primary
Caregiver (N =
150), n (%)

Child (N =
150), n (%)

137 (91)
34.5 (7.1)
30.9 (7.2)

71 (47)
6.4 (0.8)
75.9 (23.1)

35 (23)
115 (77)

77 (51)
73 (49)

25 (17)
22 (15)
23 (15)
21 (14)
25 (17)
27 (18)
7 (5)

25 (17)
25 (17)
25 (17)
25 (17)
25 (17)
25 (17)
—

37 (25)
18 (12)
78 (52)
17 (11)

—
—
—
—

78 (51)
31 (21)
2 (1)
6 (4)
1 (1)
31 (21)
1 (1)

—
—
—
—
—
—
—

15 (10)
17 (11)
60 (40)
28 (18)

—
—
—
—

25 (16)
4 (3)
1 (1)

—
—
—

63 (42)
32 (21)
25 (17)
18 (12)
11 (7)
1 (1)

—
—
—
—
—
—

50 (33)
55 (37)
16 (11)
12 (8)
7 (5)
9 (6)
1 (1)

—
—
—
—
—
—
—

85 (57)
34 (23)
14 (10)
4 (3)
0 (0)
11 (7)
34 (23)

—
—
—
—
—
—
—

Berge et al

TABLE 1 Continued
Participant Characteristics

Alimony and/or child support
Other sources

Primary
Caregiver (N =
150), n (%)
17 (11)
21 (14)

Child (N =
150), n (%)
—
—

Percentages may not sum to exactly 100% because of rounding. GED, General Education Diploma; MFIP, Minnesota Family
Investment Program; —, not applicable.

primary caregiver’s and child’s age,
sex, and weight status and/or BMI.
All analyses were performed in
Stata 13.1SE (StataCorp, College
Station, TX).

Results
continuous random variables.
The outcome variables (evening
feeding practices and proportion
of food types present at those meal
occasions) were evaluated with
generalized estimating equations
with a binomial variance family
and logistic link and with Gaussian
variance family and identity link
respectively. Robust SEs were used
and the covariance structure was

initially set to independent. These
analyses were performed for the full
sample, and separately for each of
the 6 race and/or ethnic groups to
evaluate differences in subpopulation
response to level of stress or
mood (ie, effect moderation). All
models were adjusted for family
level race (regardless of whether
the observation day occurred on
a weekday or weekend) and the

Stress and Depressed Mood Levels
Overall, population average stress
(0.67 ± 0.95) and depressed mood
(0.45 ± 0.85) were low in this sample.
Average stress levels were highest
among African Americans (0.91 ±
1.1), whites (0.79 ± 0.80), and
Hispanics/Latinos (0.68 ± 1.0) and
lowest among American Indians (0.48 ±
0.90), Somalis (0.55 ± 0.85), and

FIGURE 1

Screenshots of signal- and event-contingent EMA survey questions answered by Family Matters participants (names have been changed to protect
confidentiality). A, Signal contingent questions. B, Event contingent questions.
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TABLE 2 Exposure and Outcomes Variables Used in the Analysis
Exposure Variables
Parental stress

Parent depressed mood

Outcome Variables
Parent feeding practices

Type of foods served at
meals

Parental stress was measured via signal contingent EMA surveys by using items adapted from the daily health diary.32
Parents were asked about their current level of stress (ie, how stressed are you feeling right now?), the main source of
stress (ie, what is the main source of your stress?; response options, eg, a lot of work to get done at job or school, conflicts
or arguments with my spouse or romantic partner), and their perceived ability to cope with stress32 (ie, right now, how
certain do you feel that you can handle all the things that you have to do today?) since they woke up or since the last
survey. EMA-reported stress before noon (ie, morning stress) was analyzed as a continuous random variable with Likert
scale values ranging from 0 to 4 (0, “not at all”; 1, “a little”; 2, “moderately”; 3, “quite a bit”; 4, “extremely”). Multiple
morning stress observations on signal contingent EMA surveys were averaged by participant and by observation day if the
stress measure occurred before noon to ensure temporal ordering of the predictor variable.
Parent depressed mood was measured during signal contingent EMA surveys by using an item adapted from Kessler-6
measure of depressive symptoms.33 Parents were asked about their current level of depressed mood (ie, how sad or
depressed are you feeling right now?). EMA-reported depressed mood before noon (ie, morning stress) was also analyzed
as a continuous random variable with Likert scale values ranging from 0 to 4 (0, “not at all”; 1, “a little”; 2, “moderately”;
3, “quite a bit”; 4, “extremely”). Temporal ordering was handled for morning depressive symptoms in the same way as the
morning stress measure.
Parent restriction and pressure-to-eat parent feeding practices were measured during event contingent (ie, meal occasions)
EMA surveys by using 2 items modeled after the child feeding questionnaire.34 Parent restriction (ie, did you have to make
sure [child’s name] didn’t eat too much food at this meal?) and pressure-to-eat (ie, did you have to encourage [child’s
name] to eat more food at this meal?) feeding practices at meal occasions were measured as a dichotomous variable (0,
“no”; 1, “yes”). Dinner and snacking event contingent meal occasions occurring at 4 pm or later were included for analysis
(ie, breakfast and lunch meal occasions were excluded to avoid reverse causation). Evening feeding practices were
averaged at the participant and observation day level and treated as a binomial outcome variable ranging between 0 and
1 in all quantitative analyses. If a participant reported pressuring feeding practices at 2 of 3 meal occasions, the binomial
outcome variable at the day level would be equal to 0.667 (ie, 2 meal occasions in which the feeding practice was observed
divided by the 3 total meals occurring that day after 4 pm at dinner or snacking occasions).
The type of foods served at meals was assessed during event contingent EMA surveys (ie, which best describes the type of
food served at the meal?), adapted from previous survey research questions. Response options included: homemade,
preprepared or fast food. Parents could report multiple types of foods served at any one meal occasion.4,35
 The
proportion of evening meal occasions (at the participant, observation day level) in which the food type was present was
operationalized as a binomial outcome variable in the same way as the parent feeding practices variable (ie, range 0–1).
Like the example provided above, if the daily proportion of fast food at evening dinner and snacking meal occasions was
equal to 0.667, then two-thirds of 1 day’s evening meal occasions had fast food item present. Parents could report multiple
types of foods served at any 1 meal occasion. Lunch meals were excluded to ensure temporal ordering of early parental
stress and later-day parent feeding practices and type of foods served at meals.

Hmong (0.61 ± 0.92) participants.
Depressed mood showed some
similar and some different
subpopulation patterns. African
Americans (0.65 ± 1.0), Somalis (0.55 ±
0.90), and Hmong (0.48 ± 0.80) had
a higher average level of depressed
mood, whereas whites (0.29 ± 0.46),
American Indians (0.36 ± 0.85), and
Hispanics/Latinos (0.42 ± 0.95)
reported lower levels of depressed
mood. African Americans reported
the most stressed and depressed
mood and American Indians reported
the lowest stress and second lowest
depressed mood relative to the rest of
the sample.

Parent Feeding Practices

With regard to parent feeding
practices, a 1-unit increase in
6

stress earlier in the day was
associated with 45% greater odds
of parents engaging in pressureto-eat feeding practices at dinner
the same night, after controlling
for sociodemographics, weight
status, and weekday or weekend
observation (Table 3). Additionally,
a 1-unit increase in depressed mood
earlier in the day was associated
with 42% greater odds of parents
engaging in pressure-to-eat parent
feeding practices at dinner the
same night (Table 3). There were
no significant associations found
between parental stress, depressed
mood, and parent food restriction.

Effect modification results indicated
that the relationship between
parental stress, depressed mood, and
pressure-to-eat feeding practices
was strongest for American Indian

parents (odds ratio [OR]: 2.64, 95%
confidence interval [CI]: 1.49 to 4.67,
P = .001) and for Somali parents (OR:
2.02, 95% CI: 1.05 to 3.91, P = .036;
Table 3).

Foods Served at Family Meals

With regard to types of foods
served at dinner, a 1-unit increase
in stress earlier in the day was
associated with a decrease in the
proportion of dinner meals in which
homemade foods were served (mean
response: −0.05, 95% CI: −0.08 to
−0.01, P = .008), after controlling
for sociodemographics, BMI, and
weekday or weekend observation
(Table 4). In addition, a 1-unit
increase in depressed mood earlier
in the day was negatively associated
with serving homemade foods (mean
response: −0.06, 95% CI: −0.09
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TABLE 3 Bivariate and Adjusted Associations Between Morning Stress and Mood Levels With Evening Food Pressuring and Restrictive Feeding Practices
(N = 150 Caregivers; N = 1044 Meal Occasions)
Independent Predictor: Stress
Full sample adjusted analyses
Pressure to eat
Restriction
Stratified by race and/or ethnicity
African American (N = 25, N = 170 meals)
  Pressure to eat
  Restriction
White (N = 25, N = 182 meals)
  Pressure to eat
  Restriction
Hmong (N = 25, N = 185 meals)
  Pressure to eat
  Restriction
Hispanic/Latino (N = 25, N = 178 meals)
  Pressure to eat
  Restriction
American Indian (N = 25, N = 162 meals)
  Pressure to eat
  Restriction
Somali (N = 25, N = 167 meals)
  Pressure to eat
  Restriction

OR

95% CI

P

1.45
1.26

(1.08 to 1.94)
(0.96 to 1.64)

.013*
.091

1.46
1.02

(0.45 to 4.74)
(0.56 to 1.84)

.531
.951

0.90
0.47

(0.56 to 1.44)
(0.19 to 1.16)

.661
.100

1.14
1.42

(0.67 to 1.95)
(0.78 to 2.60)

.633
.253

1.12
0.97

(0.76 to 1.63)
(0.60 to 1.56)

.566
.888

2.64
1.19

(1.49 to 4.67)
(0.61 to 2.32)

.001*
.614

2.02
1.49

(1.05 to 3.91)
(0.80 to 2.77)

.036*
.210

Independent Predictor: Mood
Pressure to eat
Restriction
African American (N = 25, N = 170 meals)
Pressure to eat
Restriction
White (N = 25, N = 182 meals)
Pressure to eat
Restriction
Hmong (N = 25, N = 185 meals)
Pressure to eat
Restriction
Hispanic/Latino (N = 25, N = 178 meals)
Pressure to eat
Restriction
American Indian (N = 25, N = 162 meals)
Pressure to eat
Restriction
Somali (N = 25, N = 167 meals)
Pressure to eat
Restriction

OR

95% CI

P

1.42
1.24

(1.01 to 1.99)
(0.96 to 1.58)

.043*
.096

1.05
1.04

(0.51 to 2.14)
(0.56 to 1.93)

.894
.892

0.49
0.81

(0.19 to 1.26)
(0.16 to 4.21)

.140
.807

1.09
1.27

(0.55 to 2.13)
(0.70 to 2.31)

.811
.438

1.09
0.97

(0.61 to 1.97)
(0.48 to 1.94)

.764
.925

2.40
1.24

(1.29 to 4.49)
(0.76 to 2.00)

.006*
.390

1.55
1.06

(0.79 to 3.02)
(0.63 to 1.80)

.203
.819

Adjusted models include covariates: primary caregiver and/or child age, sex, and weight status; family race; weekend or weekday observation. Interpretation example: a 1-unit increase in
morning stress was associated with 45% greater odds of pressure-to-eat feeding practices (OR: 1.45, 95% CI: 1.08 to 1.94, P = .013) the same night at dinner, after controlling for all other
covariates in the adjusted models. Effect modification interpretation: the relationship between stress and pressure-to-eat feeding practices was strongest for American Indian caregivers
(OR: 2.64, 95% CI: 1.49 to 4.67, P = .001) and for Somali caregivers (OR: 2.02, 95% CI: 1.05 to 3.91, P = .36).
* P < .05.

to −0.02, P = .004) and positively
associated with serving preprepared
foods (mean response: 0.05, 95% CI:
0.01 to 0.08, P = .025) at dinner the
same night (Table 4).

Effect modification results indicated
that the relationship between
parental stress, depressed mood,
and the proportion of dinner meals
with homemade food was strongest
for African American parents
and Hispanic/Latino parents. For
example, a 1-unit increase in stress
earlier in the day was negatively
associated with serving homemade
foods at dinner meals (mean
response: −0.10, 95% CI: −0.16
to −0.04, P = .001) and a 1-unit
increase in depressed mood earlier
in the day was negatively associated
with serving homemade food at
dinner (mean response: −0.09, 95%
CI: −0.16 to −0.02, P = .008) and
positively associated with serving
preprepared foods at dinner (mean
response: 0.10, 95% CI: 0.03 to

0.17, P = .008) for African American
parents (Table 4).

Discussion
Overall, the results of the current
study indicated that parental stress
and depressed mood experienced
earlier in the day were associated
with food-related parenting practices
at dinner the same night, with some
exceptions. The results of the current
study both confirm and extend
previous research. The findings in
the current study related to parental
depressed mood support previous
studies revealing that maternal
depressed mood is associated with
parent pressure-to-eat feeding
practices.20 Findings related to stress
extend previous studies in the field
whose results reveal that stress
earlier in the day is associated with
parent engagement in pressureto-eat feeding practices the same
night but not parent restriction.
One potential explanation of this

finding is that restriction of foods
may require more parental energy
to engage in than pressure-to-eat;
thus, a parent who is experiencing
stress or depressive symptoms may
not engage in restriction as readily
as pressure-to-eat feeding practices.
Additionally, results indicate that
certain populations (ie, American
Indian, Somali) are at higher risk of
engaging in pressure-to-eat feeding
practices when experiencing high
stress levels or depressed mood.

Results of the current study also
extend previous research by showing
that high parental stress and
depressed mood experienced earlier
in the day are associated with a
lower prevalence of homemade foods
being served at dinner meals and a
higher prevalence of preprepared
foods being served at dinner meals
the same night. Additionally, results
reveal that certain racial and/or
ethnic groups (ie, African American,
Hispanic/Latino) are at higher risk
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TABLE 4 Adjusted Associations of Morning Stress and Mood on the Proportion of Food Categories Served at Snack and Dinner Evening Meal Occasions
Independent Predictor: Stress
Full sample adjusted analyses
Fast food
Preprepared foods
Homemade foods
Stratified by race and/or ethnicity
African American
  Fast food
  Preprepared foods
  Homemade foods
White
  Fast food
  Preprepared foods
  Homemade foods
Hmong
  Fast food
  Preprepared foods
  Homemade foods
Hispanic/Latino
  Fast food
  Preprepared foods
  Homemade foods
American Indian
  Fast food
  Preprepared foods
  Homemade foods
Somali
  Fast food
  Preprepared foods
  Homemade foods

Mean

95% CI

P

0.01
0.02
–0.05

(−0.01 to 0.03)
(−0.01 to 0.06)
(−0.08 to −0.01)

.149
.182
.008*

0.04
0.03
–0.10

(−0.01 to 0.08)
(−0.04 to 0.11)
(−0.16 to −0.04)

.116
.389
.001*

0.01
0.03
–0.02

(−0.02 to 0.04)
(−0.04 to 0.09)
(−0.09 to 0.05)

.509
.427
.555

–0.01
0.04
–0.02

(−0.03 to 0.01)
(−0.03 to 0.10)
(−0.09 to 0.05)

.319
.270
.527

0.00
0.05
–0.07

(−0.04 to 0.04)
(−0.04 to 0.14)
(−0.17 to 0.03)

.897
.306
.161

–0.04
0.07
–0.04

(−0.07 to 0.00)
(0.00 to 0.14)
(−0.11 to 0.02)

.038*
.053
.223

0.07
–0.04
–0.03

(−0.01 to 0.15)
(−0.14 to 0.05)
(−0.11 to 0.04)

.069
.342
.381

Independent Predictor:
Mood

Mean

95% CI

P

Fast food
Preprepared foods
Homemade foods

0.00
0.05
−0.06

(–0.02 to 0.02)
(0.01 to 0.08)
(–0.09 to –0.02)

.967
.025*
.004*

−0.02
0.10
−0.09

(−0.08 to 0.04)
(0.03 to 0.17)
(−0.16 to −0.02)

.485
.008*
.008*

0.03
−0.02
0.00

(−0.05 to 0.11)
(−0.13 to 0.09)
(−0.14 to 0.14)

.466
.755
.967

−0.02
0.04
−0.02

(−0.05 to 0.00)
(−0.04 to 0.13)
(−0.11 to 0.07)

.080
.296
.682

−0.01
0.12
−0.12

(–0.04 to 0.02)
(0.04 to 0.20)
(−0.19 to −0.06)

.522
.003*
<.001*

−0.01
0.04
−0.05

(−0.06 to 0.04)
(−0.04 to 0.12)
(−0.12 to 0.02)

.655
.344
.164

0.04
−0.02
−0.02

(−0.03 to 0.12)
(−0.11 to 0.06)
(−0.09 to 0.05)

.254
.631
.572

African American
Fast food
Preprepared foods
Homemade foods
White
Fast food
Preprepared foods
Homemade foods
Hmong
Fast food
Preprepared foods
Homemade foods
Hispanic/Latino
Fast food
Preprepared foods
Homemade foods
American Indian
Fast food
Preprepared foods
Homemade foods
Somali
Fast food
Preprepared foods
Homemade foods

Adjusted models include covariates: primary caregiver age and BMI, family race, weekend or weekday observation. Interpretation example: a 1-unit increase in depressed mood earlier in
the day was negatively associated with serving homemade foods (mean response: −0.06, 95% CI: −0.09 to −0.02, P = .004) but was positively associated with serving preprepared foods
the same night at dinner (mean response: 0.05, 95% CI: 0.01 to 0.08, P = .025), after controlling for all other covariates in the adjusted models. Effect modification interpretation example:
in the African American subpopulation analysis, a 1-unit increase in stress levels earlier in the day was negatively associated with serving homemade foods the same night at dinner
(mean response: −0.10, 95% CI: −0.16 to −0.04, P = .001).
* P < .05.

of serving less homemade food when
experiencing high levels of stress or
depressive symptoms.

Results from the current study
may inform future research and
recommendations for health care
clinicians that work with children
and families. For example, future
intervention researchers may
want to consider using momentary
intervention techniques such as
ecological momentary intervention
methods to intervene in real time
with parents to help them engage
in healthful food-related parenting
practices in the face of high stress
or depressed mood. Additionally,
intervention researchers may want
to consider tailoring interventions
with specific populations (ie, African
American, Hispanic/Latino, American
8

Indian, Somali) to address stress and
depressed mood to increase healthful
food-related parenting practices.
In addition, results from the current
study may be used by health care
clinicians to identify specific groups
of children who may be at higher
risk of experiencing pressure-to-eat
feeding practices or for being served
less healthy foods at dinner. For
example, in many primary care clinics,
parents are screened for depressed
mood. When parents report high
levels of depressed mood, health
care clinicians may want to educate
parents and/or provide resources
for parents regarding food-related
parenting practices in the face of
high stress and/or depressed mood.
Furthermore, health care clinicians
may want to consider educating

parents during well-child visits
regarding the momentary influences
that stress and depressed mood can
have on behaviors such as what types
of food one serves at dinner or parent
feeding practices. Many parents may
be unaware that their stress levels or
depressed mood could influence what
they serve their child for dinner or
their own parent feeding practices.
There were both strengths and
limitations of the current study.
Strengths of the current study
include the use of EMA to measure
behaviors at multiple time points
within and across days over an
8-day period. Additionally, EMA
was used to measure both exposure
(ie, parental stress and depressed
mood) and outcome variables (parent
feeding practices, types of food
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served at meals) across time and
context. Furthermore, the sample
included racially and/or ethnically
and socioeconomically diverse
participants as well as immigrant
populations. There were also
limitations of the current study; 1
includes the use of items from scales
that have not been used with EMA or
immigrant populations. Additionally,
although the overall sample size was
relatively small (n = 150), this study
was a mixed-methods study that
allowed for in-depth measurements of
family behaviors that would not have
been feasible with a larger sample
size. Additionally, because EMA was
conducted over an 8-day period, with
4 surveys each day, there are over
1000 data points, which increases the
precision of our analyses.

Conclusions
Results of the current study
indicated that high levels of
parental stress and depressed
mood earlier in the day predicted
pressure-to-eat feeding practices,
less homemade food, and more
preprepared foods at meals the
same night. Additionally, these
findings were stronger for some
racial and/or ethnic groups.
Recommendations for future
research include developing
interventions using ecological
momentary intervention to
target momentary factors in real
time that influence food-related
feeding practices such as stress
and depressed mood to promote
healthful food-related parenting

practices. Health care providers
may also want to use study findings
to guide their anticipatory guidance
with parents during well-child visits
regarding the influence that stress
and depressed mood can have on
everyday food-related parenting
practices. In addition, given the
study findings, these messages
may need to be tailored to specific
groups (eg, African American,
Hispanic/Latino, American Indian,
Somali).

Abbreviations
CI: c onfidence interval
EMA: ecological momentary
assessment
OR: odds ratio
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