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Abstract

Objective: To address calls for a resilience-informed approach to understanding the etiology and
prevention of childhood obesity, the current study aims to investigate the independent and
interactive associations between household chaos, maternal emotional responsiveness, and eating
behavior in early childhood.

Method: A sample of (n = 108) families of 18-24 month-olds completed self-report surveys and
consented to home visits as part of the larger STRONG Kids 2 Study (N = 468). Videotapes of
family mealtimes were collected during home visits, and coded for observed maternal emotional
responsiveness. Mothers completed questionnaires assessing maternal emotional responsiveness,
household chaos, and child eating behaviors. Moderation analyses assessed independent and
interactive effects of chaos and emotional responsiveness on child appetite self-regulation.

Results: In moderation analyses controlling for demographic covariates, higher levels of chaos
were associated with more emotional overeating and with more food responsiveness, but only
among children of mothers observed engaging in low levels of emotional responsiveness at
mealtimes. There was no association between chaos and eating behavior among children of
mothers observed engaging in high levels of emotional responsiveness at mealtimes. There was
also no independent or interactive association between chaos and child eating behaviors
characterized by food avoidance.
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Conclusion: Preliminary evidence suggests that maternal emotional responsiveness at mealtimes
may attenuate the deleterious effects of chaos on child overeating and food responsiveness. Future
research should prioritize using longitudinal designs, developing of observational assessments of
early childhood eating behaviors, and understanding these processes among families exposed to
greater socioeconomic adversity.

Introduction

Childhood overweight and obesity affect over 40% of preschoolers in the United States and
are associated with increased risk for obesity in adolescence and adulthood, as well as the
chronic diseases comorbid with higher weight in later life.1:2 Approach-related eating
behaviors such as overeating, enjoyment of food, and food responsiveness (which involve a
child being more oriented toward eating too much food) have been linked to higher weight
outcomes.3# In contrast, avoidance-related eating behaviors such as satiety responsiveness,
slowness in eating, and food fussiness (which involve a child being more oriented toward
eating less, not eating, or avoiding eating) are associated with lower weight outcomes.*
Because of these patterns and evidence linking general (non-appetitive) self-regulation to
obesity risk, these behaviors can be conceptualized as part of appetite self-regulation, or the
process by which children attend and respond to internal cues of hunger and satiety.>6
Approach-related eating behaviors may prompt children to eat beyond their internal cues of
satiety, whereas avoidance-related eating behaviors may prevent children from eating in
response to their cues of hunger.

Interventions have attempted to modify these eating behaviors in order to prevent excessive
early weight gain, with modest success.’ Parents control young children’s access to and
socialization around food. Therefore, these interventions tend to focus on the family context
and include parent education focused on feeding, access and availability of healthy or
unhealthy foods, and modeling or actively teaching healthy dietary and physical activity
behaviors.8 However, effects vary within and across interventions, so it is critical to identify
family factors that may account for these differential outcomes.

One such factor may include household chaos. Studies have linked household chaos—
operationalized as high levels of confusion, noise, disorganization, and lack of routine—to
general self-regulation in early childhood via direct and indirect pathways.%-12 Chaos may
make it more difficult for children to learn effective coping mechanisms linked to self-
regulation.1! For instance, household chaos has been positively linked with kindergarteners’
externalizing, and internalizing problems, and negatively with attentional control, as well as
with less nurturing parenting.19 As a test of the hypothesis that chaos acts indirectly on
children via parenting, a longitudinal study found that household chaos at 3-years-old was
associated with children’s behavioral dysregulation at 5-years old, indirectly via reduced
parent responsiveness and sensitivity.12 However, a cross-sectional study investigating
associations between chaos and children’s problem behaviors (e.g., conduct problems,
emotion dysregulation) found that effects were only significant for dyads with a highly
negative parent-child relationship.® Together, these studies demonstrate that both household
chaos and parenting behaviors may be important to consider in relation to general child self-
regulation, but that questions persist about the specific pathways and conditions of effect.
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Furthermore, findings about general self-regulation may not be generalizable to effects on
eating behaviors or weight, but they inform potential hypotheses. To the best of our
knowledge, only one study has investigated associations between chaos and child eating
behavior, finding that higher levels of chaos were associated with greater dietary fat intake.13

Regarding specific parenting factors, investigators focused on improving child eating
behaviors have been especially interested in parent emotional sensitivity. Parent emotional
sensitivity—or responsiveness—is operationalized as the degree to which a parent responds
to a child’s negative emotions in a warm, contingent, and developmentally appropriate
manner.24 Low levels of maternal emotional sensitivity or responsiveness have been linked
to poorer general child self-regulation, maternal use of fewer positive feeding practices in
infancy, and higher weight outcomes among toddlers.1%16 Based in bio-behavioral theories
of attachment and regulation, these studies suggest that maternal emotional responsiveness
may promote children’s secure base behaviors by first serving as an external regulatory
mechanism in infancy, and then by modeling and scaffolding to help the child develop a
repertoire of healthy self-regulation strategies for later life.>17 Studies linking attachment to
eating behavior underscore the importance of parent-child relationships and emotional
responsiveness for health promotion and obesity prevention across the life-course.18
However, few studies have attended to the broader family context in understanding how
maternal emotional responsiveness or sensitivity may affect children’s eating behaviors.

Several gaps in the literature prevent researchers from applying these findings to child eating
behaviors in efforts to understand potential strategies for childhood obesity prevention. First,
as mentioned previously, although a few studies have found that household chaos may
influence children’s general self-regulation as a function of parenting, no studies have yet
investigated these links for children’s regulation-related eating behaviors. Second, despite
calls for a resiliency-focused approach to child obesity,° few studies have evaluated whether
parenting practices like maternal sensitivity may be able to buffer children from the
deleterious effects of household chaos on health outcomes. Third, current studies
investigating associations between sensitivity and eating behaviors are limited in that
maternal sensitivity has primarily been assessed using only self-reports, or observed during
non-food related contexts.18 Thus, it is unclear whether sensitivity generally, or sensitivity in
food-related contexts specifically, are differentially associated with eating in early
childhood.

To address these gaps, the current study aims to investigate the independent and interactive
associations between household chaos, maternal sensitivity, and child eating behaviors in a
sample of 18-24-month-old children. Based on a theoretical framework we developed by
integrating attachment and family systems theories to understand the etiology of early
appetite self-regulation,2? we developed two hypotheses tested in the current study.
Household chaos and maternal sensitivity—or a warm maternal response to a child’s secure
base behavior—have been linked independently to children’s general (non-food related)
self-regulation behavior and weight.1516 However, no studies have examined relative
contributions of these factors to children’s appetite self-regulation behaviors, neglecting to
consider tenants of family systems theory suggesting that individual and dyadic factors (e.g.
maternal sensitivity, child self-regulation, attachment) should be considered in the context of
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family-level factors.20 Therefore, our first hypothesis was that household chaos and maternal
sensitivity would be independently associated with child eating behaviors (Online
Supplementary Figure 1). Specifically, we expected that higher levels of household chaos
and lower levels of maternal sensitivity would both be associated with more eating behaviors
characterized by food approach (e.g., overeating, enjoyment of food, and food
responsiveness). Second, as an answer to calls for a resilience-focused approach to
childhood obesity prevention,® we hypothesized that high levels of maternal sensitivity at
mealtimes would provide a stronger buffer from the negative effects of household chaos on
child eating behaviors, compared to maternal sensitivity generally (Online Supplementary
Figure 1). We would expect that maternal sensitivity generally would have a weaker effect,
as this construct is more distal to the food environment and eating behavior.

Participants and Recruitment

Participants in the current study were from a subsample of families in the larger STRONG
Kids 2 Study (SK2; N = 468).21 Mothers in SK2 were recruited during their third trimester
of pregnancy from healthcare facilities (e.g., obstetrics and gynecology) within 50 miles of
the study site in East Central Illinois, between 2014 and 2017. Participants were excluded if
children were born premature, unable to feed normally, or low birthweight (< 2.5 kg).
Families completed validated questionnaires at intake and when children were 3, 12, 18, and
24 months of age. The current study utilizes survey data from baseline (to assess self-
reported demographics), 18-month (to assess maternal reported emotional responsiveness),
and 24-month (to assess maternal reported household chaos and child eating behavior)
surveys.

A subsample of families in SK2 were recruited for additional home visits using flyers and
phone calls. Targeted families were those with children in SK2 who were 18-24-months-old.
Of 198 eligible families, 110 agreed to participate between October 2015 and July 2017.
One family’s observational data were lost due to technological error and one family’s
surveys demonstrated substantial response bias (straight-lining) and so the final sample
included 108 families with survey data at 18 and 24 months and observational data from a
home visit.

Mothers in the sample were mostly married, White, middle income, well-educated, and
employed. About 85% (n = 94) of mothers were married, 8.1% (n = 9) were single, 2.7% (n
= 3) were co-habiting, and 0.9% (n = 1) were divorced. Most mothers were White (n = 89,
80.9%), 7.3% (n = 8) were Black, 6.4% (n = 7) were Asian, 2.7% (n = 3) were Hispanic/
Latino, 0.9% (n = 1) were American Indian/Alaska Native, and 4.5% (n = 5) were Biracial.
About 29% (n = 30) of mothers reported income less than $3,000/month, 45% (n = 47)
reported $3,000 - $6,000/month, and 20.7% (n = 23) reported more than $6,000/month.
Most mothers had post-graduate degrees (40.9%, n = 45), 36.4% (n = 40) were college
graduates, and 21.3% (n = 22) had some college/technical school or less. Most mothers were
employed (71.8%, n = 79), 18.2% were stay-at-home parents (n = 20), 5.5% (n = 6) were
unemployed, and 0.9% (n = 1) were students. Mothers were, on average, 30.9 years old (SD
= 4.47, Range = 19.1 — 45.2). Children were, on average, 20.97 months old (SD = 2.73,
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Range = 17.8 — 34.9). One child was 34.9 months old at the home visit due to reporting error
during recruitment. All analyses were run including and excluding this child, and no
statistical or substantive differences were identified. Therefore, this child was included in all
analyses. All other children were between 17.8 and 28.6 months old. There were no
statistically significant differences between the subsample and the larger sample on the
following demographic variables: maternal race/ethnicity, marital status, employment,
income, maternal education, or maternal age (all p’s <0.10). The SK2 sample is generally
representative of the East Central Illinois region on key demographic variables.

Home Visit Procedures

Measures

Home visits were scheduled on weekday evenings. Two trained observers arrived at the
home and attained written and informed consent from mothers while building rapport. Once
the family was ready to eat, video cameras were set up to face the target child during the
meal, and observers waited outside the home. After the family let observers know when the
meal finished, parents were debriefed and provided remuneration ($75.00), and children
were given a toy. This project’s human subjects research protocols were reviewed and
approved by the University of Illinois at Urbana-Champaign’s Institutional Review Board.

Exposure: Household chaos.—Household chaos was measured using the 15-item
Confusion, Hubbub, and Order Scale (CHAQOS) when children were 24 months old (Table
1).22 For each item (e.g., “It’s a real zoo in our home,”), mothers indicated how much the
statement described their home from 1 (Very much like your own home) to 4 (Not at all like
your own home). Scores across the 15 items were averaged; higher scores indicate more
chaotic or disorganized home characteristics. Reliability was excellent (a =.84), and
comparable to other studies among families with toddlers.22

Outcome: Child eating behavior.—Seven subscales from the Children’s Eating
Behavior Questionnaire was used to assess child eating behavior at 24 months old (CEBQ;
Table 1). The CEBQ is a parent-report survey of 35 items that comprise 8 subscales, and has
been used previously with parents of children under two years old.2324 Only subscales
focused on eating behavior—not drinking—were included (food responsiveness, emotional
overeating, enjoyment of food, satiety responsiveness, slowness in eating, emotional
undereating, and food fussiness; Table 1). Internal reliability was >0.70 for all subscales
except for the food responsiveness (a =0.65), satiety responsiveness (a =0.65), and
slowness in eating (a =0.64) subscales. Higher scores on food responsiveness (orientation
toward food-seeking behavior and overeating), emotional overeating (eating when
experiencing a negative emotion or boredom), and enjoyment of food (expressing positive
affect or interest in regards to food and meals) indicated higher levels of approach-related
eating behavior dysfunction. Higher scores on satiety responsiveness (orientation toward
eating less when full or not being interested in food when not hungry), slowness in eating
(eating slowly or taking a long time to finish a meal), emotional undereating (avoiding food
when experiencing a negative emotion), and food fussiness (food refusal, picky eating, food
neophobia) indicated higher levels of avoidance-related eating behavior dysfunction.
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Moderator: Maternal emotional responsiveness/sensitivity.—Emotional
responsiveness is operationalized as the degree to which parents attend and respond to
children’s cues of distress,14 and was assessed observationally during family mealtimes
when children were between 18 and 24 months, and using a self-report measure when
children were about 18 months old. The current study focuses on emotional responsiveness
and sensitivity (positive behavior), rather than emotional non-responsiveness or non-
sensitivity (negative behavior), to test the hypothesis that positive emotional responses may
ameliorate the effects of household chaos on child outcomes.

Observed emational responsiveness.: Observed maternal emotional responsiveness during
mealtimes was assessed using a hierarchical coding structure to account for the fact that the
behavior is contingent on children’s expressions of negative emotions. Research assistants
coded observed emotional responsiveness during family mealtimes in several steps. First, a
graduate-level lead coder applied the coding scheme to videos collected from a previous
study for training purposes. Second, the lead coder trained two undergraduates using
Mangold’s INTERACT, a software that facilitates implementation of hierarchical
observational coding systems.?> Coders attained acceptable inter-rater reliability (intra-class
correlation coefficient [ICC] = .70) between each pair on training videos from another study
before coding videos from the current study. Each undergraduate coded half (n = 55) of the
videos. Lead coders double-coded about 20% (n = 22) of the videos, overlapping equally
with each undergraduate, who were blinded to which videos would be double-coded.
Differences were resolved by consensus at weekly meetings, which also prevented rater
drift. Inter-rater reliability was adequate across all observational coding schemes in the
current study (all ICC’s =.70).

Each coder watched each video twice: once to code child emotion and a second time to code
maternal emotional responses. First, child emotions were coded as either positive or negative
using the event-based D.0.T.S Coding System.2® Child negative emotions (M [SD] = 7.59
[5.17], Range = 0 — 19, ICC =.99) were indicated by behavioral, facial, or vocal expressions
(e.g., thrashing, crying, pouting). Second, mothers’ responses to children’s negative
emotions and the sensitivity of those responses were assessed using a coding scheme
developed based on attachment theory’s conceptualization of sensitivity as a mechanism for
bio-behavioral self-regulation development.1® For each child negative emotion event, coders
indicated whether mothers utilized one of six responses (structuring/limit setting, distracting,
positive emotions, negative emotions, attending, and no response/ignoring), and then
determined whether the response was sensitive (warm, responsive, contingent) or non-
sensitive to the child’s needs, developmental status, and the situation. Distracting (M[SD]
=.11[.34], Range = 0 - 2, ICC = .92) and positive emotional responses (M[SD] = .12 [.38],
Range = 0 -2, ICC =.92) had small range and low incidence, and there were no negative
emotional responses, so were not included in analyses.

Structuring/limit setting responses involve providing information, problem solving,
modifying the physical environment, or giving the child directives to ameliorate negative
emotion (M [SD] = 4.35 [3.25], Range = 0 — 12, ICC = .98). A sensitive structuring/limit
setting response example might involve the child being upset about not being able to play
with a toy, and the parent telling them: “It will be there for you later, but right now we’re not
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going to play with that.” A non-sensitive response might involve the parent getting the toy,
putting it on the table, and saying: “there, are you happy now?” Attending responses involve
noticing or briefly glancing at the child after an instance of negative emotion, but not
interfering (M [SD] = 1.63 [1.93], Range = 0 — 13, ICC = .87). A sensitive attending
response might involve the parent hearing the child whimper or shriek, responding by
looking up briefly to assess the situation, and saying nothing or making a brief kind
statement (e.g., “oops, it’s ok!”). A non-sensitive attending response might involve the
parent looking up, rolling their eyes, and either saying nothing or saying a brief insensitive
statement (e.g., “oh, please.”). No response/ignoring responses were indicated when the
mother was not in the room or otherwise unable to respond to the child (M [SD] = 1.24,
[1.80], Range = 0 — 8, ICC = .96). Analyzing data using frequency scores may misrepresent
emotional responsiveness for mothers of less expressive children. Therefore, we constructed
ratio variables by dividing the frequency of each type of response (e.g., the number of
structuring/limit setting responses) by the number of negative emotions that a child
expressed in a given meal (Table 1). No response/lgnoring responses involved an absence of
behavior, so coders did not apply a sensitive or non-sensitive code to these responses. Thus,
when constructing the ratio variable for Sensitive responses, we divided the total number of
sensitive responses across all types of responses (M [SD] = 5.53 [3.86], Range = 0 — 15, ICC
=.98), by the number of negative emotion incidents that mothers gave an emotional
response to (e.g., the sum of all responses, minus No response/ Ignoring responses).
Descriptive statistics are reported in Table 1.

Self-reported emotional responsiveness.: Three subscales from the Coping with Children’s
Negative Emotions Scale?” were used to assess mothers’ self-reported emotional
responsiveness at 18 months (Table 1). For the CCNES, parents read 12 vignettes that
described scenarios in which children tend to express negative emotion. For each vignette,
parents responded to 6 items (72 items total); each item asked parents to rate how likely they
are to respond to the scenario using a given response, on a Likert scale from 1 ( Very
Unlikely) to 7 (Very Likely). Each response corresponds to one of six emotional response
subscales: problem-focused, emotion-focused, expressive encouragement, distress,
minimizing, and punitive responses to children’s negative emotions. Responses to items
corresponding to the subscales are averaged across the 12 vignettes to calculate subscale
scores. The current study focuses on the role of positive and sensitive responses to children’s
negative emotions, so the latter three subscales were excluded. Problem-focused responses
involve helping the child think about solutions (a =.89). Emotion-focused responses involve
comforting or soothing the child (a =.88). Expressive encouragement involves talking to
children about negative emotions (a =.87).

Covariates.—Maternal report of income, marital status, age, race/ethnicity, employment,
and education were evaluated as potential covariates using demographic self-report items
(Table 1). Mealtime length (minutes) was indicated by calculating the duration of time from
the start of the meal (defined as the point at which food was placed on the table or in front of
the target child) to the end of the meal (20 minutes after the start of the meal, or as the point
at which food was removed from the table or from the target child). Parents were not
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instructed to stop the meal; mealtime duration was calculated after data were collected and
were in the process of being coded.

Analysis Plan

All analyses were conducted in Statistical Package for Social Sciences (SPSS) version
25.0.28 A forced-response format was not used, so some subscales had more missing data
than others. Between 0 and 17.3% of data were missing, with greatest amount of data
missing for measures of chaos at 24 months. We could not reject the null hypothesis of
Little’s Missing Completely at Random test (MCAR; X2[df] = 4960.66 [56188], p = 1.00).
Given that all variables were approximately normally distributed, likely missing in a random
pattern, and had missingness < 20%, data were multiply imputed with a fully conditional
Markov Chain Monte Carlo (MCMC) specification method. This method can only be used
when data are not missing systematically, and is an iterative two-step numerical simulation
method. In the first step, random samples of the missing data and random samples of
parameters from the observed data are drawn. In the second step, a random sample of
parameter estimates is drawn from the combination of random samples from step one. After
the iterations, MCMC converged forming 10 imputed datasets, which were aggregated by
generating mean scores across datasets. Demographic variables were not imputed and used
only as imputation predictors. There were no differences in means, standard deviations, or
ranges for raw and imputed datasets. Imputed descriptive statistics for the analytical sample
(n = 108) are presented in Table 1.

Descriptive summary statistics were calculated for all model variables. Histograms indicated
that household chaos and child eating behavior variables from the CEBQ were all normally
distributed, but that emotional responsiveness variables were positively skewed. Therefore,
non-parametric pairwise Spearman’s correlations were calculated to assess bivariate
associations among model variables and continuous demographic characteristics. Tests of
mean differences were conducted to assess associations between the outcome variables
(CEBQ subscales) and categorical (e.g., child gender, maternal education, maternal race/
ethnicity, household income, maternal employment status, and marital status) demographic
variables, to assess the need to include these as covariates. Statistical significance was set at
less than or equal to a (p <.05). For Aim 1, independent effects were identified when either
household chaos or maternal emotion responses were statistically significantly associated
with the outcome of interest in bivariate correlation analyses. Demographic characteristics
that were statistically significantly (p < .05) associated with model variables were included
as covariates in Aim 2 analyses. The PROCESS macro was used to examine interactive
(moderation) effects; 29 PROCESS is used to examine moderation and mediation, with
benefits including the program’s ability to generate bootstrapped confidence intervals for
model coefficients and interaction effects. After estimates were derived from PROCESS, we
conducted simple slopes analysis by inputting coefficients, variances, and covariances from
the regression equations, plotting values for the effect of chaos on child eating behaviors,
and calculating slopes and slope standard errors at different levels of maternal emotion
responsiveness.2? For Aim 2, interactive effects were identified when the interaction term
was statistically significantly associated with the outcome of interest. Statistical significance
was set at p < 0.05 for all analyses.
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Parent age was associated with emotional overeating (r =-.24, p =.03) and problem-
focused responses to children’s negative emotions (r =.24, p =.04). Household income was
associated with observed maternal sensitivity (r =.23, p =.04), and with household chaos (r
=-.22, p =.05). Meal length was not significantly associated with any child eating behavior
outcomes: food responsiveness (r =-.11, p =.26), emotional overeating (r =-.18, p =.07),
emotional undereating (r =-.13, p =.19), food fussiness (r =-.09, p =.38), satiety
responsiveness (r =-.04, p =.67), slowness in eating (r =-.03, p =.78), food enjoyment (r
=.03, p =.80). Meal length was also not associated with maternal emotion responses (self-
report and observed) or household chaos. Child age in months at the time of the home visit
was not associated with any model variables.

Marital status, parent race, and employment status were all dichotomized into two groups
(married vs. unmarried, White vs. non-White, Employed vs. Unemployed) because cell sizes
were too small to examine mean differences using analysis of variance (ANOVA). Thus,
associations between these and model variables were assessed using Mann Whitney U tests
for unequal groups. Married mothers had children who were higher on emotional
undereating (2 =-2.33, p =.03), but there were no other differences by marital status or
parent race. Education was associated with higher household chaos, with post-hoc Tukey
tests indicating that mothers with postgraduate degrees reported significantly lower chaos
compared to mothers with some college/technical school or less (F [df] =4.31 [105], p
=.016). There were no associations between child gender (Independent Samples t-test) or
maternal employment and model variables.

Aim 1: Bivariate Analyses

Using Spearman’s correlations, household chaos was significantly associated with food
responsiveness (r =.25, p =.009) and emotional overeating (r =.34, p <.001), but not with
emotional undereating (r =.13, p =.21), food fussiness (r =.07, p =.46), satiety
responsiveness (r =.07, p =.46), slowness in eating (r =-.14, p =.16), or food enjoyment (-
=-.05, p =.64).

Observed maternal sensitivity (r’s =-.13 to .11, p’s =.23 to .86), structuring (r’s =-.13
t0 .09, p’s =.19 to .77), and attending responses (r’s =-.10 to .16, p’s =.12 to .90), were not
associated with any child eating behaviors.

Similarly, mothers’ self-reports of expressive encouragement (r’s =-.13to0 .11, p’s =.21
to .92), emotion focused (r’s =—.08 to 19, p’s =.06 to .77), and problem focused responses
(r's=-.1610.08, p’s =.10 to .89) were also not significantly associated with child eating
behaviors. Self-reported maternal emotion-focused responses was marginally (r =-.19, p
=.06) but not significantly associated with child satiety responsiveness.

Aim 2: Moderation Analyses

We hypothesized that the association between household chaos and children’s eating
behaviors would be attenuated by higher levels of maternal emotional responsiveness and
exacerbated by lower levels of responsiveness. Although moderation does not require that
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both the exposure (household chaos) and the moderator (emotional responsiveness) are
associated with the outcome,2% we only examined moderation effects for child eating
behavior variables that were significantly associated with household chaos in bivariate
analyses (food responsiveness and emotional overeating) in order to reduce the likelihood of
Type | error. To be consistent across analyses, we included all demographic variables that
were significantly associated with household chaos, maternal emotional responsiveness, or
child eating behaviors as covariates in moderation analyses. Additionally, we included
mealtime length as a covariate in all analyses because it has the theoretical potential to
confound associations between behaviors observed at the mealtime and child eating
behaviors. Thus, parent age, household income, mealtime length in minutes, marital status,
and maternal educational attainment were included as covariates.

Food responsiveness.—Across all models, household chaos was significantly
independently associated with child food responsiveness, and maternal emotional
responsiveness was not independently associated with the outcome (Table 2). However,
observed sensitivity significantly moderated the association the between household chaos
and child food responsiveness. In simple slopes analysis, higher levels of household chaos
were associated with higher levels of child food responsiveness only among children of
mothers observed engaging in lower levels of sensitivity at mealtimes (Figure 1). There was
not a significant association between household chaos and child food responsiveness among
children of mothers observed engaging in higher levels of observed sensitivity. More
specifically, among children exposed to lower levels of observed maternal sensitivity, there
is a 1.29 unit increase in food responsiveness from a mean predicted value of 2.45 for low
levels of household chaos to 3.74 for higher levels of household chaos. These scores
correspond to mothers’ responding—on average—that children “Rarely” or “ Sometimes”
are food responsive in conditions of low chaos and low sensitivity, and “Sometimes” or
“Often’’ are food responsive in conditions of high chaos and low sensitivity.

Emotional overeating.—Results for emotional overeating mirrored those for food
responsiveness. Across all models, household chaos was significantly associated with child
emotional overeating, and maternal emotional responsiveness was not (Table 3). Observed
sensitivity at mealtimes significantly moderated the association between household chaos
and food responsiveness, and the pattern was identical to the one reported previously. That
is, simple slopes analysis revealed that higher levels of household chaos were associated
with higher levels of child emotional overeating only among children of mothers observed
engaging in lower levels of sensitivity at mealtimes. There was no association between
household chaos and child emotional overeating among children of mothers observed
engaging in higher levels of observed sensitivity. More specifically, among children exposed
to lower levels of observed maternal sensitivity, there is a 0.95 unit increase in overeating
from a mean predicted value of 1.82 for low levels of household chaos to 2.77 for higher
levels of household chaos. These scores correspond to mothers’ responding—on average—
that children “ANever’ or “Rarely’ overeat in conditions of low chaos and low sensitivity, and
“Rarely” or **Sometimes” overeat in conditions of high chaos and low sensitivity. This figure
is provided in Online Supplementary Figure 2 because the pattern of association is similar to
that reported in Figure 1.
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The magnitude of the association between household chaos and child emotional eating was
smaller than magnitude of the association between household chaos and child food
responsiveness, as evidenced by a smaller AR? (AR? = .04 vs. .06) and a lower slope at low
levels of observed maternal sensitivity (S/gpe = .51 vs. .69) for models with child emotional
overeating. This in addition to the fact that moderation effects were only significant at p =
0.05 (confidence intervals not at risk of overlapping with zero), necessitates caution when
interpreting findings for emotional overeating. Nevertheless, findings suggest that household
chaos is associated with certain child eating behaviors, and that maternal emotional
sensitivity at mealtimes may be a buffer for the association between household chaos and
child food responsiveness and emotional overeating.

Discussion

In partial support of the first hypothesis, we found that higher levels of household chaos
were associated with more eating behaviors characterized by food approach in bivariate
analyses, although expected associations between sensitivity and child eating behaviors were
not present. In support of the second hypothesis however, those independent effects were
statistically significant only for children exposed to low levels of observed maternal
emotional sensitivity at mealtimes. That is, household chaos was not associated with
overeating or food responsiveness behaviors among children exposed to high levels of
observed maternal emotional sensitivity at mealtimes. Additionally, it was only maternal
emotional sensitivity at mealtimes—but not sensitivity generally—that buffered the effects
of chaos on eating behavior. Findings, limitations, and recommendations are discussed
below.

To the best of our knowledge, the current study is the first to show (1) associations between
household chaos and child eating behaviors and (2) that maternal sensitivity during
mealtimes may attenuate the effect of household chaos on children’s eating behaviors.
Consistent with prior studies showing a link between household chaos and poorer dietary
intake,13 we found that chaos was associated with overeating and food responsiveness eating
behaviors in 18-24 month old children. However, this association was only significant
among children of mothers observed engaging in lower levels of sensitivity at family meals.
Mothers engaging in high levels of emotional sensitivity may protect their children from the
negative effects of household chaos (unpredictable or unstable environment) by providing a
predictable, organized response to their child’s emotions. In contrast, mothers engaging in
low levels of sensitivity may be exacerbating the unpredictable effects of household chaos
on children’s eating behaviors.

Interaction effects were only significant when maternal emotional sensitivity observed at
mealtimes, but not general maternal emotional sensitivity, was modeled as the moderator.
Measures of emotional sensitivity varied on two dimensions: contextual effects (mealtime
vs. general emotional sensitivity) and measurement method (observed vs. self-report).
Although it could be argued that measurement error was responsible for this lack of
association, it would be more likely that self-report measures of parenting would correlate
with self-report measures of child eating. Given that we found that neither measure of
maternal emotional responsiveness was associated with child eating behavior in bivariate
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correlation analyses, we suggest that maternal emotional responsiveness and sensitivity may
only have contextually specific (e.g., during mealtimes, when considering household chaos)
effects on child eating behaviors. However, it is possible that an objective assessment of
general maternal emotional sensitivity would serve as a moderator for this association, and
future studies should consider evaluating these effects.

Household chaos was not associated with enjoyment of food or food avoidance behaviors
(slow eating, satiety responsiveness, emotional undereating, food fussiness). From a
methodological standpoint, the slightly lower internal reliability for some of these scales
may reflect the practical difficulty in determining when a very young child is no longer
hungry. From a conceptual standpoint, household chaos may act on eating by creating a
more unpredictable environment, which in turn might push children toward food approach
behaviors as a self-soothing strategy, or to ensure they are fed if food becomes scarce. It is
possible that a more food avoidant child could contribute to a more chaotic household by
demanding different meals or contributing to a combative mealtime emotional climate, but in
this study, we did not see such an effect. Nevertheless, it is important to consider these
potential bidirectional associations between eating and environment, highlighting the need
for longitudinal studies with repeated measures.

There are several limitations that bear noting. First, the current study was conducted among
a non-diverse, relatively small sample of families at low risk for chaos, limiting the study’s
generalizability and our ability to detect statistically significant differences, as was
demonstrated in the relatively small effect detected in analyses on child overeating. Families
in the current study reported less chaos in comparison to previously published reports using
the same measure.? Nevertheless, because household chaos was normally distributed with no
outliers, it is possible that findings are more conservative than those in a higher-risk group
with higher levels of household chaos. Future research should investigate associations
between chaos and child eating in higher risk populations with more diverse and larger
samples.10 Second, we measured only mothers’ behaviors in the current study, although
fathers and other family members may also have influenced child eating behaviors. Other
studies have examined fathers’ influence on mothers’ feeding behaviors,3° but the current
study is limited in that it did not measure or examine whether paternal sensitivity or the
behaviors of other family members were associated with child outcomes. Third, we can
make no assertions about directionality because of the cross-sectional design, limiting our
ability to make recommendations for practitioners. Longitudinal studies using naturalistic
observations of family mealtimes are needed. Fourth, use of self-report surveys, the presence
of a camera in the family home, and stopping coding after 20 minutes may have introduced
bias. Although using an observational assessment of feeding and eating behavior in addition
to surveys would be ideal and could reduce social desirability bias, there are currently no
validated observational assessments of eating behaviors for children under 3-years old that
can be applied in home environments. However, the measure used to assess eating behavior
is one of the most commonly used measures in early childhood, allowing findings to be
compared across studies with similarly aged samples. The CEBQ is also the only parent-
report assessment of eating behavior patterns that has been used previously with children in
the phase of life after weaning from a primarily milk-based diet.24 Future studies should
prioritize developing observational assessments of children’s eating behaviors that can be
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implemented with high levels of ecological validity in naturalistic home environments,
particularly given our findings showing the association between the home environment and
child eating behaviors. Regarding mealtime length, coding stopped at 20 minutes because
average mealtime length has been consistently reported to be about 20 minutes in studies
including clinical and non-clinical samples.3! However, this may have introduced bias for
families who normally have longer mealtimes because of children’s eating-related issues.
Finally, it is possible that specific aspects of household chaos—such as mealtime routines or
rituals—may have had a stronger effect on parent and child mealtime behaviors than other
components like excessive noise. Indeed, in a recent study, we found that higher levels of
distractions at mealtimes were associated with lower levels of maternal feeding
responsiveness, suggesting that these proximal facets of household chaos may make good
targets for parent-focused interventions.3! Future studies should address this by examining
the relative contributions of different components of household chaos to variance in
children’s appetite self-regulation behaviors and weight outcomes.

Conclusions

The current study found that higher levels of household chaos are associated with more
emotional overeating and food responsiveness behaviors only among 18-24 month old
children of mothers observed engaging in relatively lower sensitivity at mealtime. Findings
suggest that higher maternal sensitivity may attenuate the negative effects of household
chaos on unhealthy child eating behaviors. Responding sensitively to children’s negative
emotions at mealtimes may create a predictable environment, thus promoting resilience to
the deleterious effects of household chaos on eating behaviors. Future studies should
prioritize longitudinal designs with observational assessments of parenting behaviors at
mealtimes, untangling parenting in food-related and non-food related contexts and
replicating these findings in samples families at higher risk for household chaos. Although
methodological limitations for the current study prevent strong recommendations for action
among practitioners and policymakers, pediatricians working with overweight or obese
children and their parents may consider discussing ways to increase sensitivity and decrease
chaos around family mealtimes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Household chaos is associated with higher levels of child food responsiveness only among
mothers observed engaging in lower levels of sensitive emotional responses at mealtimes.
Note. CHAQOS = Confusion, Hubbub, and Order Scale; CEBQ = Children’s Eating Behavior

Questionnaire.

Slope for association between household chaos and child food responsiveness was
significant at low levels (-1SD) of observed maternal sensitivity (R [SE]= .68 [.28], p
=.02). Slope at high levels of observed maternal sensitivity (+1SD) was not statistically
significant (RZ [SEJ= .05 [.51], p=.92).
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