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Abstract

Background: Childhood obesity prevention interventions routinely focus on changing maternal parenting practices. Failure to
assess how fathers' weight-related (ie, diet and physical activity) parenting practices contribute to children’s energy balance
behaviors limits the understanding of their paternal role within the family. Examining the independent and interacting effects of
fathers' and mothers' weight-related parenting practices on children’s diet and physical activity addresses thisimportant research
gap.

Objective: This study used ecological momentary assessment (EMA) to investigate the within-subject and between-subject
independent and interactive effects of maternal and paternal encouragement to eat and preparation of fruits and vegetables (F/V)
and encouragement of and taking their child to be physically active on their child's self-reported F/V intake and physical activity
engagement.

Methods: Participantsincluded mother-father-child triads (n=22 triads, n=205-213 prompts/occasions) in the Mothersand Their
Children’s Health Study and the University of Southern California Fathers Study. Simultaneously, mothers and fathers (ageSyean
44.2 years, SD 5.6, and 45.2 years, SD 8.1, respectively), and their children (ageesy 12.0 years, SD 0.7) completed up to 8
randomly prompted EMA surveys per day on separate smartphonesfor 7 days. At each prompt, mothers and fathers each reported
whether they did the following in the past 2 hours: (1) encouraged their child to eat F/V, (2) prepared F/V for their child, (3)
encouraged their child to be physically active, or (4) took their child to be physically active. Children self-reported whether they
consumed F/V or were physically active in the past 2 hours.

Results: Resultsfrom Bayesian multilevel logistic models (all inlog-odd units) indicated that at the within-subject level, greater
maternal encouragement (3=2.28, 95% CI 0.08 to 5.68) of eating F/V was associated with greater child report of eating F/V, but
paternal encouragement (=1.50, 95% CI —0.83 to 4.52) showed no effects above and beyond maternal encouragement. Additionally,
greater than usual paternal encouragement (3=2.28, 95% CI 0.08 to 5.54) and maternal encouragement (3=2.94, 95% CI 0.36 to
6.69) of physical activity had significant independent effects and were associated with greater child report of physical activity.
No other within-subject or between-subject associations nor interactive effects were significant.
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Conclusions:
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Findings from this study suggest that fathers play arole in supporting their children’s physical activity but not

their intake of F/V. Future EMA studies should recruit larger samplesto eval uate the independent and interacting roles of mothers
and fathers' weight-related parenting practices on child’s obesogenic behaviors.

(IMIR Form Res 2022;6(8):€38326) doi: 10.2196/38326
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Introduction

Child obesity prevalence has increased over the past five
decades, with 41% of US children classified as overweight,
obese, or severely obese [1]. Adverse health outcomes among
obese children include hypertension and hyperchol esterolemia
[2], which track from childhood into adulthood, placing these
children at greater risk of early mortality. Parents play acritical
role in shaping their children’s weight-related behaviors [3].
Thus, childhood obesity prevention interventions have focused
on parental behavior change. However, theseinterventions have
demonstrated limited success with preventing increases in
children’s BMI [4]. One reason may be that the vast majority
of these interventions address the practices and behaviors of
mothers[5] while excluding theinfluential role of fatherswithin
the family.

Research informed by family systems theory indicates that
behaviors among family members are part of an interrelated
system that cannot be examined in isolation [6]. Studies have
explored the key role mothers play in providing support for
children’s healthy eating and physical activity. Cross-sectional
between-subj ects research examining the rel ationshi ps between
the home environment and children’s fruit and vegetable (F/V)
consumption showed that parental encouragement of F/V
consumption was positively associated with children's F/V
consumption [ 7-10]. Between-subjectsresultsfrom an ecological
momentary study showed that children whose mothers prepared
more F/V compared to other mothers had greater odds of eating
F/V. Within-subjects results from this study indicated that when
mothers expressed greater encouragement and preparation of
F/V than usual, their children had greater odds of eating fruits
and vegetables at the next prompt [11]. Using the same
participants from the aforementioned study, children whose
mothers reported taking their children someplace to be
physically active engaged in more moderate-to-vigorous
physical activity (MVPA). When mothers reported taking their
children someplace to be physically active more than usual,
their children engaged in more MVPA [12]. These results
highlight the influential role mothers have in energy balance
behaviors of their children.

Dueto limited research conducted among fathers, missing from
these analyses are the effects of paternal parenting practiceson
children’'s energy balance behaviors [5,13]. This gap is
concerning because fathers are parenting and caring more for
their children, with a reported increase from 2.5 to 7.3 hours
per week over thelast 45 years[14], perhapsdueto theincreased
percentage of working mothers, up from 47% in 1975 to 70%
in 2014. Furthermore, 2 million US fathers are stay-at-home
dads, up from 1.1 million in 1989 [15]. Although the humber
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of stay-at-home dads in the United States increased 100% in
the past 21 years, extant research regarding the role of fathers
in children’s obesity risk islimited, due in part to the difficulty
in recruiting fathers for child health studies[16].

These concerns are further exemplified by a recent review
examining fathers' role in children’s physical activity that
indicated only 1.5% of observational between-subject studies
conducted between 2009 to 2015 met study criteriathat included
the following: included fathers as study participants, presented
fathers' data separately from mothers' data, and collected data
onfathers' physical activity parenting behaviorsand/or fathers
physical activity and children’s physical activity. The authors
concluded that among the associations examined, more than
half were positive, albeit modest, associations between fathers
and their children’s physical activity [17]. For example, one
article reviewed indicated that explicit modeling of physical
activity by fathers was positively associated with their sons
accel erometer-measured MV PA and vigorous physical activity
[18]. A systematic review of 23 between-subject studies
examining fathers' feeding behaviors concluded that paternal
modeling of healthy eating, own energy intake, and limit setting
of unhealthy eating had a positive effect on children’s diet and
reinforcement for healthy choices provided by the mother and
father were positively associated with children’s healthy dietary
choices [19]. This emerging evidence warrants further
examination to determine how fathers' own diet and physical
activity along with their dietary and physical activity parenting
practices influence children’s diet and physical activity.

Parenting practices may vary within days and across days due
to interpersonal interactions, situational encounters, and
changing demands and expectations and may negatively affect
children’s obesogenic behaviors[20,21]. Research isbeginning
to explore how daily variability in parenting practices
contributes to children’s obesity risk [22,23]. Participation of
fathers in child obesity prevention studies poses challenges
including the lack of targeted recruitment specific to fathers,
time commitments that overlap with employment schedules,
and failure to focus on long-term benefits of fathers
participation [24]. To the best of our knowledge, no studies
have examined the effects of within-day variability in fathers
parenting practices on children’s energy balance behaviors (ie,
diet, physical activity), resulting in asignificant gap in childhood
obesity research. Failure to assess how fathers weight-related
parenting practices contribute to children’s energy balance
behaviors limits the understanding of their parental role within
the family.

In addition to the lack of research on fathers' influence on their
children’s energy balance behaviors, prior studies are aso
limited because they only assess between-subject effects, which
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limits our understanding of when parents may have greater
influence on children’s energy bal ance behaviorsand precludes
the tailoring of intervention strategies. Ecological momentary
assessment (EMA) is a methodology that uses an intense
longitudinal design to collect self-reported data multiple times
per day over multiple days. A prompting schedule for
participantsto respond to mobile phone—based surveysover the
course of the day was developed specifically for the individual
study. Using EMA alowsfor real -time data capture of parenting
behaviors that increases ecological validity and addresses the
lack of examination of within-subject variability. It can capture
within-day fluctuations for constructs that change frequently
throughout the day (eg, stress). EMA allows for disentangling
of within-subjects and between-subjects effects that may
ultimately assist in designing effective parenting interventions
that can adjust for intra-individual differences. Additionally,
EMA helps reduce recall bias found in retrospective studies as
reliance on memory to inform on performed behaviorsisreduced
through the frequent prompting schedule. Thisexploratory study
used EMA toinvestigate the within-subject and between-subject
independent and interactive effects of maternal and paternal
encouragement and preparation of F/V and encouragement of
and taking their child to be physically active on their child's
self-reported F/V intake and physical activity engagement.
Based upon cross-sectional studies that examined the role of
mothers and fathers on children’'s physical activity, we
hypothesize that there will be asignificant positive relationship
between fathers' parenting behaviors and their children’s F/V
intake and physical activity independent of mothers' parenting
behaviors. Further, we hypothesize that there will be a
significant relationship between mothers' parenting behaviors
and their children’'s F/V intake and physical activity. We
hypothesized that there would be asignificant interactive effect
of maternal and paternal behaviorson children’sF/V intakeand
physical activity.

Methods

Study Design and Participant Characteristics

Participants included a subsample of mother-child dyads and
fathers (n=22 mother-father-child triads) enrolled in the Mothers
and Their Children's Hedlth Study (MATCH; mother-child
dyads) who were also enrolled in the University of Southern
Cdlifornia(USC) Fathers Substudy. Participants enrolled inthe
MATCH study and Fathers Substudy lived in the greater Los
Angelesarea. Inclusion criteriafor the MATCH study comprised
mother having at least 50% custody, children aged 8 to 12 years,
and the mother and child having the ability to read and writein
English or Spanish. Exclusion criteria for the MATCH study
included mother currently pregnant, mother works more than
2 weekday evenings or works on weekend days, mother or child
taking medications for a psychological condition or ora or
inhalant corticosteroids, mother or child experiencing health
issues that prevent or limit physical activity, and child enrolled
inaspecia education program. Inclusion criteriafor the Fathers
Substudy comprised father/father figure with a child currently
participating in the MATCH study, having at | east 50% custody,
and the ability to read and write in English or Spanish. The
objective of the larger MATCH study was to examine the
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long-term effects of mothers' stress on their children’s energy
balance behaviors (ie, diet, physical activity, sedentary time).
The goal of the USC Fathers Substudy wasto examinetherole
of fathers weight-related parenting behaviorsontheir children’s
energy balance behaviors. MATCH received approval through
the USC institutional review board and Northeastern University;
the USC Fathers Substudy received approval through the USC
institutional review board.

Mothersand their children participated in MATCH over a3-year
period, with 7-day data collection waves occurring every 6
months[25]. During the final 7-day data collection wave of the
MATCH study in spring 2018, fathers were contacted viaemail
and phone to determine interest in participating in the USC
Fathers Substudy. If fathers expressed interest in participation,
they were asked to accompany their spouse/child’s mother and
child to their upcoming scheduled MATCH data collection
appointment at which fathersreviewed and completed informed
consent with research staff. Fathers without Android phones
were provided moto g (Motorola Mobility LLC) smartphones
for collecting EMA data. If participants owned an Android
phone, they were instructed to download the appropriate app.
Effects of siblings and peers of the enrolled childinthe MATCH
study were not included in this study.

Mothers, fathers, and their children completed up to 8 randomly
prompted EMA surveys per day on their respective smartphones
for 7 days. Weekday prompts began between 3 PM to 4 PM,
ending between 7 PM to 8 PM for the child (total of 3 prompts)
and 9 PM to 10 PM for the mother and father (total of 4
prompts). No prompting occurred during school hours. Weekend
prompts started between 7 AM to 8 AM, ending at comparable
timesfor weekday prompts. At each prompt, mothers and fathers
independently reported whether they spent timewith their child
in the past 2 hours by answering the question, “Over the last 2
hours, have you spent time with your child (together in the same
location)?’ If ayesresponsewasindicated, mothersand fathers
subsequently independently reported if they did the following
in the past 2 hours: (1) encouraged their child to eat F/V, (2)
cooked or prepared F/V for their child, (3) encouraged their
child to be physically active, and (4) took their child to be
physically active. Response options for each of the 4 questions
were yes or no. At each prompt, children reported if they did
the following in the past 2 hours: (1) consumed F/VV and (2)
participated in exercise, sports, or physical activity. Response
options for each of the 2 questions were yes or no. In addition
to the EMA surveys, fathers completed paper surveys that
included sociodemographi c information (eg, age, marital status).
Mothers previously completed paper surveys that included
sociodemographic information (eg, age, marital status, child
sex, and ethnicity).

Ethics Approval

MATCH received approval through the USC institutional review
board and Northeastern University (HS-12-00446); the USC
Fathers Substudy received approval through the USC
institutional review board (HS-17-00797). No other approvals
were necessary for study completion.
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Statistical Analyses

Participant sociodemographics were analyzed using SPSS
(version 27, IBM Corp). Means and standard deviations were
calculated for mothers, fathers, and children’s ages. Percentages
were determined for parents’ marital status and child sex and
ethnicity.

For each child outcome (ie, whether children consumed F/V or
were physically active; 1=yes, 0=no), we separately examined
whether parental encouragement for eating F/V and physical
activity and parental support (ie, cooking or preparing F/V and
taking the child to be physicaly active) had predictive power.
The data had a nesting structure with repeated EMA
observations (level 1) nested within families (level 2). Given
the small number of clusters (ie, families in our data) and the
focus on binary outcome variables in our study, we used
Bayesian estimation with weakly informative prior distributions
to improve the stability of the results [26]. For each child
outcome, we fitted 2 two-level Bayesian multilevel logistic
modelswith repeated EM A observations nested within families
and the following structure:

logit[P(Yy = 1)] = Bo + BE°XE° + BRXE + ugj + ug X2 + ug; X2

where t indicates time and i indicates family, and X™ and X
are binary predictors for mother and father encouragement or
support, respectively. The Bsarethefixed effectsand theusare
the random effects. To account for the potential time
dependence, we also specified an autoregressive error [1]
structure for observations within the same day.

For each outcome, we entered the predictorsin 3 steps. In step
1, weincluded theintercept and the main effects of person-mean

centered  materna (X™) and  paerna (X
encouragement/support at the occasion level as well as mean
levels of maternal and paternal encouragement/support for each
family. The use of family-mean centering allows usto decouple
the between-family and within-family associations[27]. In step
2, we tested the interaction between the father and the mother
variables.

For each model, we analyzed only observationswherethe child
answered the EMA prompt and both parents also answered the
prompts within the same 2-hour period. Observations were
excluded if only one of the parents answered the prompt.

We used the R package (R Foundation for Statistical Computing)
brms[28] to perform Markov chain Monte Carlo sampling. For
each model, we used 4 chains, each with 2000 iterations. The
first half of the samples were used as warmups, resulting in
4000 total Markov chain Monte Carlo samples. All models
achieved convergence, as indicated by the potential scale
reduction factor being lessthan 1.01 [29]. Posterior meanswere
used as point estimates, and coefficients were considered
significant statistically when the 95% credibleinterval excluded
zero.

Results

The total number of prompts sent was 765 for fathers, 692 for
mothers, and 561 for children. The response rates were 80.0%
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(612/765) for fathers, 85.0% (588/692) for mothers, and 85.9%
(482/561) for the child. The number of prompts where all 3
membersin afamily answered in the same 2-hour interval was
322, but there were missing data for specific items as reflected
below in the model -specific sample sizes.

Mothers and fatherswere comparablein age (ageSyean 44.2, SD
5.6, and 45.2, SD 8.1, respectively). Children had a mean age
of 12.0 (SD 0.7) years. A tota of 73% (16/22) of parents
indicated being married or living as married. Of the 22 children,
55% (12/22) were femae and 41% (9/22) identified as
Hispanic/Latino. Child BMI z-scores had amean value of 0.17
and ranged from —2.5 to 2.0. Table 1 shows the correlations
among the parental variables and the child outcomes. We found
strong correlations between encouragement and support from
the same parent for the same child outcome (r=.55 to r=.83).
In addition, a parent’'s encouragement/support for physical
activity was moderately correlated with the same parent’s
encouragement/support for eating F/V (r=.09 to r=.53). There
were also moderate correlations between father’s and mother’s
encouragement/support (r=.13 to r=.38). Child reports of being
physicaly active and eating F/V were moderately associated
with parental encouragement and support (r=.09 to r=.26).

Asshown in Table 2, results from Bayesian multilevel logistic
models indicated that, at the occasion level, greater than usual
maternal encouragement (=2.28, 95% Cl 0.08 to 5.68, in
log-odds units) for eating F/V was significantly associated with
greater likelihood of child report of eating F/V, but evidence
was not significant for paternal encouragement (3=1.50, 95%
Cl -0.83 to 4.52) above and beyond maternal encouragement.
Figures 1 and 2 show the model-predicted overal and
family-specific probabilities with only mother's or father's
encouragement reported in the brms package, computed using
themodel coefficients (ie, probability =1/[1 + exp(-n)] where
n isthe model predicted log-odds). Based on the model, when
there was no father encouragement, the predicted probability
of eating F/V was 0.39 with mother encouragement, compared
to 0.22 without mother encouragement. However, the coefficient
for paternal encouragement was not significant, and thus, only
predicted probability of eating F/V with mother encouragement
is reported. No dtatistical evidence was found for the
between-family level associations, and theinteractions between
maternal and paternal encouragement for F/V intake were not
significant.

When fathers (B=2.28, 95% Cl 0.08 to 5.54) and mothers
(B=2.94, 95% CI 0.36 to 6.69) each have higher levels of
encouragement of physical activity than their usua level,
children were more likely to report physical activity in the past
2 hours. In other words, holding mothers' encouragement as
constant, fathers’ encouragement was positively associated with
children's physical activity (individual responses shown in
Figures3 and 4 ). There were also significant differencesin the
coefficients of maternal and paternal encouragement across
families, asindicated by the significant random effect standard
deviation (for father, estimate=1.14, 95% CI 0.04 to 3.61; for
mother, estimate=2.40, 95% CI 0.15 to 6.62). Specifically, the
predicted probability of the child performing physical activity
was 0.21 with neither mother nor father encouragement, 0.42
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with only mother encouragement, 0.37 with only father
encouragement, and 0.59 with both father and mother
encouragement. No statistical evidence was found for
differential associations a the between-subject and the
within-subject levels, and the interaction between maternal and
paternal encouragement for physical activity was not significant.
The nonsignificant between-level coefficients indicate
insufficient evidencefor different between-level and within-level
coefficients. Therandom effectsweresimilar in Stage 1 models
and were only reported in those final models (Table 2).

F/V: fruits and vegetables.

Lopez et a

Table 3 shows the model results when using parental support
(preparing F/V for the child and taking the child to be physically
active) as predictors of children’s reported health behaviors.
Although some of the coefficientswerein the positive direction,
none of them were significant. The nonsignificant between-level
coefficients indicate insufficient evidence for different
between-level and within-level coefficients. Parental support
refersto mother/father preparing fruits and vegetables or taking
the child somewhereto be physically active. The random effects
were similar in stage 1 models and were only reported in those
final models (Table 3).

Table 1. Pearson correlations among parental encouragement and support and child outcome variables.

1 2 3 4 5 6 7 8 9

Father encouraging child to play
Father taking the child to play

Father encouraging child to eat FIVP
Father preparing F/V

Mother encouraging child to play
Mother taking the child to play
Mother encouraging child to eat F/V
Mother preparing F/V

Child physically active

Child F/V consumption

6o - - - - - - - =
20 15 — - - - - =
8 09 5 — - - - — —
28 36 -0 -14 — — — — —
2 38 -03 -13 8 — — — —
14 14 22 13 53 44 — —  —
-01 09 2 13 25 29 7B — —
12 19 -02 -04 26 24 03 -03 —
07 13 17 09 11 13 26 .18 .25

@Not applicable.
BE/V: fruits and vegetables.

Table 2. Multilevel model results (in log-odds) of parental encouragement for fruit and vegetable consumption and encouragement to be physically
active predicting child outcomes of fruit and vegetable consumption and physical activity (n=205).

Child F/V consumption Child physical activity

Fixed effects
Step 1
Intercept
Father encouragement (within)
Mother encouragement (within)
Father encouragement (between)
Mother encouragement (between)
Step 2
Father encouragement x mother encouragement (within)
Father encouragement x mother encouragement (between)
Random effect standard deviations
Step 1
Intercept
Father encouragement

Mother encouragement

~2.88(-6.6310-0.01) ~2.31 (-5.62 t0-0.05)
1.50 (-0.83t0 4.52) 2.28 (0.08 t0 5.54)
2.28 (0.08 10 5.68) 2.94(0.36 10 6.69)
0.81 (—4.61t0 7.03) ~0.49 (-5.92 t0 4.64)
0.94 (—4.01 to 6.56) ~0.49 (-5.92 t0 4.64)

1.65 (~2.03 t0 6.29) 2.56 (~1.66 t0 8.35)

0.30 (-6.63t0 7.71) ~0.80 (-9.80 t0 5.94)
2.98 (0.96 t0 6.56) 1.81 (0.15 to 4.46)
2.52 (0.14 10 6.78) 1.14 (0.04 t0 3.61)
1.16 (0.04 to 3.75) 2.40 (0.15 10 6.62)

8F/V: fruits and vegetables.
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Table 3. Multilevel model results (in log-odds) of parental support (preparing fruit and vegetables, taking the child to be physically active) predicting
child outcomes of fruit and vegetables consumption and physical activity.

Child F/V@ consumption (n=213)  Child physical activity (n=206)

Fixed effects

Step 1
Intercept —3.58 (—7.84 to —0.69) —2.57 (-5.81t0-0.26)
Father support (within) 1.57 (-0.86 to 4.66) 0.41 (-2.17t0 3.23)
Mother support (within) 0.85(-1.14t0 3.38) 3.02 (-0.17 to 7.63)
Father support (between) 0.02 (-5.73t0 5.74) 117 (-4.28107.82)
Mother support (between) 3.13(-3.00t0 13.02) —0.09 (—4.98 t0 4.97)

Step 2
Father support x mother support (within) 3.29 (-0.77 t0 9.53) -1.28 (-6.19t0 3.10)
Father support x mother support (between) 0.44 (-7.33t09.08) —0.04 (—7.81 to 7.66)

Random effect standard deviations

Step 1
Intercept 3.49 (1.24 t0 7.66) 2.56 (0.47 t0 5.88)
Father support 1.46 (0.05t0 4.73) 1.55(0.05t04.97)
Mother support 1.07 (0.04 to 3.48) 2.71(0.13t0 7.97)

8F/V: fruits and vegetables.

Figure 1. Model-predicted probabilities of a child eating fruits and vegetables as a function of father encouragement when there was no mother
encouragement. The black dots and error bars show the overall predicted probabilities and the 95% confidence intervals, whereas the lines show the
family-specific predicted probabilities in our sample. F/V: fruits and vegetables.
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Figure 2. Model-predicted probabilities of a child eating fruits and vegetables as a function of mother encouragement when there was no father
encouragement. The black dots and error bars show the overall predicted probabilities and the 95% confidence intervals, whereas the lines show the
family-specific predicted probabilities in our sample. F/V: fruits and vegetable.
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Figure 3. Model-predicted probabilities of a child engaging in physical activity as a function of father encouragement when there was no mother
encouragement. The black dots and error bars show the overall predicted probabilities and the 95% confidence intervals, whereas the lines show the
family-specific predicted probabilities in our sample.
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Figure 4. Model-predicted probabilities of a child engaging in physical activity as a function of mother encouragement when there was no father
encouragement. The black dots and error bars show the overall predicted probabilities and the 95% confidence intervals, whereas the lines show the

family-specific predicted probabilitiesin our sample.
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Discussion

Principal Findings

This exploratory study investigated the within-subject and
between-subject independent and interactive effects of maternal
and paternal encouragement and preparation of F/\V and maternal
and paternal encouragement of and taking their child to be
physically active on their child’s self-reported F/V intake and
physical activity engagement. There were no significant
between-subject associations for (1) maternal or paternal
encouragement of or preparation of F/V on children's
consumption or (2) maternal or paternal encouragement of or
taking the child to be physically active on children’s physical
activity. However, given the small number of participants, this
study provides insufficient power for between-subject
associations. Within-subjects resultsindicated that greater than
usual maternal encouragement was associated with children’s
greater likelihood of EMA-reported F/V consumption in the
past 2 hours, however, paternal encouragement was not
associated with children's likelihood of reporting F/V
consumption. Additionally, greater than usual maternal
encouragement and greater than usual paternal encouragement
were independently associated with greater likelihood of
children’s EMA-reported physical activity in the past 2 hours.
No within-subjects results for parental support (ie, taking the
child someplace to be physically active, preparing F/V for the
child) were significant.

Our previous EMA study using the same MATCH participants
without fathers' data showed the positive relationship of
maternal encouragement with children’s subsequent F/V intake
[11], but cross-sectional between-subjects research conducted
among Norwegian families (85% mothers, children ages 10 to
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11 years) indicated no relationship between parent-reported
encouragement of F/V consumption and child-reported F/V
intake [30]. In a similar between-subjects study conducted
among | celandic families (85% mothers, children aged 11 years),
there was either no relationship between child-reported parental
encouragement for F/V consumption and child-reported F/V
intake [31] or anegative relationship between maternal -reported
encouragement and children’s self-reported F/V intake [31]. In
our study, mothers and fathers independently reported their
encouragement of F/V consumption and children self-reported
F/V intake, aligning with the parent-reported cross-sectional
results and EMA results. Given the mixed findings in the
literature, future research should engage more families and
explorewithin- and between-effectsfrom individual influences
provided by mothers and fathers.

Another cross-sectiona study that examined differences in
children’s F/V consumption by race/ethnicity indicated greater
child-reported social support for F/V intake among non-Hispanic
White children compared to African American and Hispanic
children [32]. The authors created a composite parental social
support scorethat included several measures: providing children
with prepared F/V, eating F/V, encouraging the child to eat F/V,
and wanting the child to eat F/V. Stratified analyses showed
that the greater the support provided, the higher reported
vegetable consumption among Hispanic children [32]. In this
study, we were not ableto stratify our analyses by ethnicity due
to the small sample size. However, nearly half of the children
in our sample identified as Hispanic/Latino, illustrating that
maternal encouragement of F/V consumption may be well
received by both non-Hispanic White children and
Hispanic/Latino children.
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This study did not find statistically significant effects of
mothers’ preparation or fathers' preparation of F/V on children’s
F/V intake. Previous longitudinal EMA research reported that
greater than usual maternal preparation of F/V and greater
maternal preparation of F/\VV when compared to other mothers
resulted in increased odds of child-report of F/V consumption
[11]. Results from other cross-sectional research indicated a
positive association between adolescent-reported F/V
consumption and fathers' parenting practices that included
preparation of F/V [33]. Thelack of arelationship between F/V
preparation and child F/VV consumption may be due to the
proximity of children’s agesto adol escence (ag€ e 12.0 years,
SD 0.7) in this study. As children age, they gain more
independence for preparing their own snacks and thus, their
parents may not spend as much time preparing F/V for them
[34]. Additionaly, the provision of F/V as snacks may not
require extensive preparation, and thus parents may not view
this as a considerable amount of time.

In this study, paternal encouragement of physical activity was
associated with greater child-reported physical activity. Thus,
fathers may play alarger role in supporting children’s physical
activity than their intake of F/V. One study examined sports
participation among low socioeconomic status youth and
reported that strong paternal influence may be salient to
encouraging children’s participation [35]. Previous qualitative
research conducted among mothersindicatesthat they perceive
fathersto play an activerolein their children’s physical activity
including encouraging the child to perform physical activity
[36]. Additionally, in our study, maternal encouragement of
physical activity was also associated with children’s physical
activity. Our findingsare also supported by previouslongitudinal
EMA research using the same MATCH participants (without
fathers data) that indicates children’s MV PA levelswere higher
when mothers reported encouraging their child to be physically
active within the same 2-hour window [12]. Our results also
align with previous research indicating that maternal support
for physical activity was positively associated with children’s
device-measured activity levels [37]. In this study, parental
encouragement plays a larger role for physical activity
promotion rather than F/V intake. This may reflect differences
in these behaviors such as the potential planning required to
facilitate children’s physical activity, whereas home availability
of F/V may not necessitate promotion. Thus, children may make
more independent choicesrelated to diet but till rely on parents
for physical activity (eg, driving child somewhere to be
physicaly active).

In contrast to parental encouragement, therewere no statistically
significant effects of the parent providing support by taking a
child somewhere to be physically active on child-reported PA.
Our previous EMA research using the same MATCH
participants (without fathers' data) indicates that children were
more physically active when mothers reported taking their child
somewhereto be physically active[12]. Cross-sectional research
that examined the rel ationship between activity-related parental
logistic support included a measure of taking the child
somewhere to be physically active. Findings showed mothers
had higher mean levels of support for girls' physical activity
compared to fathers, but there was no relationship among
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paternal and maternal logistical support and objectively
measured child physical activity [18]. These contrasting findings
may be due to the lack of separation of support into individual
components in previous studies along with variability in
reporting children’s physical activity [38,39]. For example, a
study examining the cross-sectional associations between
parenting practicesand children’s pedometer-assessed physical
activity combined measuresfor instrumental support (eg, taking
the child somewhere to be physically active) and emotional
support (eg, encouraging the child to be physically active).
Results indicated that child-reported parent support was
positively significantly associated with both boys and girls
physical activity [38]. Another study found children’s perception
of parental support was positively associated with both boys
and girls' questionnaire-assessed physical activity [39]. Future
research should consider incorporating both child report of
mothers and fathers' support for physical activity and child
perceptions of parental support to inform on children’'s
interpretations of parenting behaviorsthat may affect their own
physical activity and identify areas on which to intervene (eg,
just-in-time parenting interventions) at the family level.

Strengthsand Limitations

There has been limited research on therole of fathers' parenting
practices (ie, encouragement and support) on children’s energy
balance behaviors. Thus, amajor strength of this study includes
thetriadic design within everyday family contextsthat allowed
assessment of the independent and interactive influences of
maternal and paternal parenting weight-related practices on
children’s diet and physical activity. Additionally, the use of
EMA methods to assess parenting and children’s behaviorsin
real time is an additional strength. However, this study is not
without limitations. Dueto the small sample size, we are unable
to generalize our study findings to a broader population.
Additionally, we are unable to stratify our results to assess
potential moderators such as child sex or ethnicity. The 2-hour
time window used for analysis may not have perfectly
overlapped among mother-, father-, and child-reported
behaviors. We aso cannot establish temporality within the
2-hour period. For example, it is unknown whether the mother
and/or father encouraged the child to be physically active or eat
F/V before or after the child reported engaging in physical
activity or eating F/V. We also did not control for environmental
contexts including weather conditions, physical location, and
level/type of physical activity, which have been shown to
influence activity levels [40]. Mothers and fathers were not
provided with a specific definition for the term encourage as it
pertained to children’s physical activity and healthy eating.
Thus, answering questions related to encouragement of
consumption of F/V and physical activity may have been
interpreted in various ways. However, they were given the
opportunity to ask clarifying questionsduring orientation to the
study and provided with a contact number to ask any questions
that arose. We are unaware whether the mother or father ate or
exercised in the presence of their child. It is possible that the
child reported eating or being physically active because these
behaviors were not only encouraged but also modeled by the
parent to their child. Last, parenting practices and support, along
with children’s outcomes of F/V consumption and physical
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activity, were self-reported rather than objectively measured
and therefore open to recall bias and social desirability bias
[41].

Conclusion

Our results indicate children who are encouraged to eat F/V
report greater F/V consumption and children who are
encouraged to be physically active report greater physical

Lopez et a

activity has an independent effect to mothers' encouragement
of physical activity on children's EMA-reported physical
activity. Thesefindings haveimplicationsfor futurejust-in-time
parenting interventionsto promote children’s F/V consumption
and physical activity. For example, prompting of parental
encouragement from both mothers and fathers during times
when children can eat F/V and engage in physical activity may
result in greater consumption of F/VV and higher levels of

activity. Furthermore, fathers' encouragement of physical physical activity.
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