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Abstract

OBJECTIVE—To identify whether psychosocial stress exposure during early childhood predicts
subsequent increased eating in the absence of hunger (EAH), emotional overeating, food
responsiveness, and enjoyment of food.

METHODS—This was an observational longitudinal study. Among 207 low-income children
(54.6% non-Hispanic white, 46.9% females) early childhood stress exposure was measured by
parent report and a stress exposure index was calculated (higher scores indicating more stress
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exposure). Eating behaviors were measured in early (M: 4.3 (SD 0.5) years) and middle (M: 7.9
(SD 0.7) years) childhood. Observed EAH was assessed by measuring kilocalories of palatable
food the child consumed after a meal. Parents reported on child eating behaviors on the Child
Eating Behavior Questionnaire. Child weight and height were measured and body mass index z-
score (BMIz) calculated. Multivariable linear regression, adjusting for child sex, race/ethnicity,
and BMIz, was used to examine the association of stress exposure with rate of change per year in
each child eating behavior.

RESULTS—Early childhood stress exposure predicted yearly increases in EAH ($=0.14, 95%
confidence interval (Cl) 0.002, 0.27) and Emotional Overeating ($=0.14, 95% CI 0.008, 0.27).
Stress exposure was not associated with Food Responsiveness (trend for decreased Enjoyment of
Food; p=-0.13, 95% CI 0.002, —0.26). All child obesogenic eating behaviors increased with age
(p’s<.05).

CONCLUSIONS—Early stress exposure predicted increases in child eating behaviors known to
associate with overweight/obesity. Psychosocial stress may confer overweight/obesity risk through
eating behavior pathways. Targeting eating behaviors may be an important prevention strategy for
children exposed to stress.

Keywords
Psychosocial Stress; Eating Behavior; Longitudinal Study

INTRODUCTION

Childhood obesity remains prevalent among low-income children, a population that can
experience significant psychosocial stress, such as household chaos, negative life events, and
exposure to interpersonal conflict.! Certain eating behaviors, including eating in the absence
of hunger (EAH; i.e., continuing to eat after having eaten to satiety) and emotional
overeating (i.e., eating in response to emotional distress) are known to increase in response
to stress exposure in adults.? In children, EAH, emotional overeating, and other “food
approach” behaviors including food responsiveness (i.e., eating in response to external
versus internal cues) and enjoyment of food (i.e., high interest in food and eating) have been
associated with overweight/obesity.3 4 It has been suggested that children exposed to
stressful environments may engage in these obesity-promoting eating behaviors as a
mechanism to cope with stress,? as food can be soothing and is relatively available to
children. Yet, it is not known whether stress exposure during early childhood associates with
increases in such obesity-promoting, or “obesogenic” eating behaviors across childhood. If
s0, eating behaviors such as EAH, emotional overeating, food responsiveness, and
enjoyment of food may be important targets in efforts to prevent overweight/obesity among
young children who are exposed to high levels of stress.

Prior work has highlighted associations between psychosocial stress and childhood
overweight/obesity,® with eating behavior hypothesized as a key mechanism underlying such
associations.* © Eating behaviors associated with increased consumption (e.g., EAH,
emotional overeating, enjoyment of food, and food responsiveness) have been identified in
early and middle childhood”: 8 and some have been shown to increase across this period.8
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Yet, there are few longitudinal examinations and we do not know whether stress exposure
may prompt more rapid changes in such eating behaviors across childhood. Identifying
whether psychosocial stress exposure associates with the development of obesogenic eating
behaviors across time is a critical first step in determining whether eating behavior is an
early-emerging pathway through which stress exposure may promote obesity risk.

Few studies have examined stress exposure in relation to obesogenic eating behavior in
children; almost none have used longitudinal designs. Psychosocial stress exposure has been
associated cross-sectionally with unhealthy dietary intake in studies including children under
age 10 years.® Scholars examining stress exposure and reported obesogenic eating behaviors
in 5-12 year-old children® 10 found that exposure to stressful life events was associated with
concurrent emotional eating® and longitudinally with sweet food consumption, external
eating and emotional eating (particularly in girls).® Studies in preschoolers found
associations between parent stress and food responsiveness,* and between blunted cortisol, a
biological stress indicator, and more observed EAH among 3-5 year-old low-income
preschoolers.> We could identify no studies testing longitudinal associations between
psychosocial stress exposure and observed obesogenic eating behaviors across early to
middle childhood. Identifying prospective associations between early stress exposure and
future changes in eating behavior could inform obesity prevention efforts addressing this
pathway.

Therefore, we sought to test the hypothesis that psychosocial stress exposure during early
childhood predicted longitudinal increases in observed and parent-reported child eating
behaviors known to associate with overweight/obesity, including EAH, emotional
overeating, food responsiveness, and enjoyment of food. We examined these associations
among a cohort of low-income children followed longitudinally from early to middle
childhood.

METHODS

Participants and Recruitment

This was an observational longitudinal study. Participants were low-income children from
the Midwest United States enrolled in a study of stress and eating behavior.> Families were
originally recruited from Head Start, a federally-funded preschool program for families
living in poverty. Families agreed to be re-contacted for follow-up studies; data for the
current report are drawn from two studies funded to assess this cohort during early
childhood and one funded to assess the cohort during middle childhood. This study was
approved by the University of Michigan Institutional Review Board. Parents/legal guardians
(typically mothers) provided written informed consent. Inclusion criteria were that: the child
was enrolled in Head Start, not in foster care, born at =35 weeks gestation without serious
perinatal/neonatal complications, and did not have food allergies or serious medical
problems; the parent and child were able to communicate in English; and neither parent had
>a 4-year college degree.

Mother-child dyads participated in data collection at two points during early childhood
where mothers completed questionnaires and children completed behavioral protocols (M
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child age at first visit=4.2 years; SD 0.5; range 2.9-5.2; n=380; M child age at second
visit=4.8 years; SD 0.7, range 3.2-7.1; n=330) and again in middle childhood (M child age
at third visit=7.9 years; SD 0.7, range 7.0-10.2; n=263). A mean of 7.2 (4.9) months elapsed
between the first and second visits, and 3.0 (0.7) years between the second and third visit.

A total of 249 dyads participated in both early childhood visits and subsequent middle
childhood visit. Stress exposure was assessed in early childhood and eating behavior in both
early and middle childhood. Data collected during the early childhood visits are referred to
as “baseline” (mean combined age 4.3 (0.5) years) and data collected during middle
childhood as “follow-up™ (mean age 7.9 (0.7) years). This report is limited to 207 mother-
child dyads who participated in EAH behavioral protocol and questionnaire-based
assessments at both baseline and follow-up. The 117 participants who completed baseline
but not follow-up did not differ from participants who completed the follow-up visit with
regard to child sex (p=.57), race/ethnicity (p=.28), baseline BMI z-score (p=.14), or maternal
education (p=.77). The 207 participants included in this analysis did not differ from the 42
excluded participants who had a follow-up visit but were missing the variables of interest
with regard to child sex (p=.22), race/ethnicity (p=.17), baseline BMI z-score (p=.56), or
maternal education (p=.07).

Mothers reported child sex, birth date, and race and ethnicity; for this analysis child race/
ethnicity was categorized as non-Hispanic white versus not. Mothers reported their
educational attainment (categorized for analysis as < high school or > high school to < 4-
year degree). Children were weighed and height measured by trained research staff using a
Detecto DR-550C scale (calibrated weekly) and Seca 213/217 stadiometer. Body mass index
z-score (BMIz) was calculated for age and sex based on the US Centers for Disease Control
Growth Charts.11

Predictor: Psychosocial Stress Exposure Index

Table 1 displays the measures used to calculate psychosocial stress exposure. Consistent
with other theoretical approaches (e.g., Adverse Childhood Events [ACES]; cumulative risk
perspectives) we measured multiple early life stressors that could create an adverse
environment for child development.l: 12 Mothers completed interviewer-administered
questionnaires to assess child psychosocial stress exposure in the following areas: parent-
child relationships (e.g., parenting style,13 maternal depression4), family-level functioning
(e.g., family conflict, 1> home chaos'), and contextual factors (e.g., violence exposure,1’
negative life events'8). Questionnaires had all been used in prior work with low-income
populations. Table 1 presents characteristics and scoring. Following prior methods,2: 19 we
used an index approach to analyze early childhood psychosocial stress exposure. Criterion
scores (1 versus 0) were generated based on a cutoff for each measure drawn from prior
literature (Table 1). An overall stress exposure index score was calculated as the sum of each
of the 7 criterion scores divided by 7, generating a range of 0 to 1. Thus, families not
meeting the cutoff for any measure had a stress exposure index score of 0, while families
meeting the cutoff for all 7 measures had a stress exposure index score of 1. In addition,
scores for proximal parenting (maternal depression, permissive parenting, harsh parenting),
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family-level (family conflict, home chaos), and broader social-contextual stressors (violence
exposure, negative life events) were calculated using the same method.

Outcomes: Eating Behaviors

Children participated in standardized protocols?? to assess EAH. At baseline, EAH was
measured immediately after breakfast at Head Start using methods published previously.2!
Head Start regulations require that breakfasts meet nutritional standards. The researcher
confirmed by observation that the child had eaten, and immediately following breakfast,
asked the child to indicate whether s/he was “hungry,” “in between” or “full” using
corresponding cartoon figures. The researcher proceeded with the protocol when the child
reported being “full” or “in between”, then brought the child to a separate room. For 10
minutes the child had free access to toys and pre-measured bowls of Trix® cereal (32 grams
(9); 120 kcals), mini Chips Ahoy® cookies (90g; 435 kcals), fruit snacks (164g; 631 kcals),
Cheez-Its® (60g; 300 kcals), pretzel sticks (36g; 129 kcals) and Chicken in a Biskit®
crackers (60g; 310 kcals). The researcher said, “You can play with any of the toys and eat
any of the foods on this table. I’m going to do some work.” After 10 minutes, remaining
food was weighed; this value was subtracted from the initial weight.

At follow-up, EAH was measured immediately after a dinnertime family meal following
behavioral assessments at a community location. The child and parent (and other family
members present) were each served a standardized meal consisting of a 12-inch deli meat
sandwich, baked potato chips, apple sauce, fruit cup, condiments (mustard and mayonnaise)
and water. Following the meal, the researcher invited the child to a separate room for dessert.
For 5 minutes the child had free access to pre-measured bowls of 4 Little Debbie Oatmeal
Cream Pies (152g, 680 kcals), 2 Little Debbie Cosmic Brownies with Chocolate Chip Candy
(124g; 560 kcals), 8 Nabisco/Chips Ahoy Chewy Chocolate Chip Cookies (124g; 560 kcals),
8 Keebler Fudge Stripe Cookies (108g; 560 kcals), 8 Little Debbie Mini Powdered Donuts
(100g, 440 kcals), and 3 Kellogg’s Original Rice Krispy Treats (669, 270 kcals). Children
were instructed, “You can have dessert. You can’t take it with you, but you can eat as much
as you like here for five minutes. If you are ready to be done before that, all you have to do
is let me know. I’m going to do some work now.” After 5 minutes, remaining food was
weighed and this value was subtracted from the initial weight.

EAH protocols differed somewhat across timepoints (e.g., foods, time of day, length), but
both yielded a measure of total kcals consumed that were calculated based on manufacturer-
provided calories per unit weight. Larger total kcals consumed represent a higher degree of
EAH. Following recommended methods,2? we determined the percent of daily calorie needs
consumed during each EAH protocol by dividing total EAH calories consumed by the
child’s estimated daily energy requirement based on formulas accounting for child’s sex,
age, weight, height, and activity level (using “low active” as a conservative estimate).23 We
used this variable to indicate EAH as a percentage of daily energy needs (EAH%).

Mothers responded to the interviewer-administered Child Eating Behavior Questionnaire
(CEBQ)?4 at baseline and follow up. The CEBQ has been used extensively with children in
this age range.3 8 We examined Emotional Overeating (4 items, e.g., “my child eats more
when anxious™), Food Responsiveness (5 items, e.g., “Given the choice, my child would eat
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most of the time”), and Enjoyment of Food (4 items, e.g., “my child loves food”) subscales.
Mothers respond on a 5-point Likert scale (1=never; 5=always) and the mean is taken to
generate scores that can range from 1-5. Scales demonstrated good reliability at both
baseline and follow-up (baseline Emotional Overeating Cronbach’s alpha=0.79; Food
Responsiveness=0.84; Enjoyment of Food =0.84; follow-up Emotional Overeating=0.83;
Food Responsiveness=0.85; Enjoyment of Food=0.83).

Statistical Analysis

RESULTS

Analyses were conducted using SAS 9.4 (SAS Institute Inc., Cary, NC). Univariate statistics
were used to describe the sample, correlations to examine associations of key study
variables, and paired t-tests to test for differences in eating behavior at baseline and follow-
up. To test our hypothesis that early childhood psychosocial stress exposure predicted
prospective increases in child eating behaviors, we calculated average rate of change per
year in each eating behavior (EAH%, Emotional Overeating, Food Responsiveness, and
Enjoyment of Food). We divided the change in eating behavior score between the early and
middle childhood assessments by the number of years that had elapsed between the two
visits. Thus, the parameter estimates reflect the average rate of change per year. We used
these variables as outcomes in each of four multivariable linear regression analyses and
posthoc analyses. Analyses controlled for child sex, race/ethnicity, and BMIz at baseline.
Given sex differences in prior work,> 7- 9 we tested for interactions between child sex and
psychosocial stress in predicting eating behaviors. We tested for interactions between
baseline child overweight and stress exposure to see whether overweight children had more
rapid increases in obesogenic eating. For all analyses, alpha level was set at 0.05.

Table 1 presents characteristics of the sample with regard to stress exposure. Mean stress
exposure index was 0.52 (SD 0.25). Table 2 presents characteristics of the sample with
regard to demographics and eating behaviors. The sample of children was 53% male; 55%
white and 15% black; and 10% Hispanic ethnicity (any race). Mean child BMIz was 0.87
(SD 1.07); 40% of the sample was overweight/obese (BMI = 85% for age and sex) at
baseline.

BMIz associated with eating behavior in expected directions at both timepoints; obesity-
promoting eating behaviors were positively associated with BMIz (all p’s<.05). Mean BMlz,
EAH% and CEBQ scores were significantly higher at follow-up (all p’s<.05), suggesting
that over time, the sample was becoming heavier (Cohen’s d = 0.15) and engaging in more
EAH% (Cohen’s d=1.60) and more parent-reported obesogenic eating behaviors (Cohen’s
d=0.30 for Emotional Overeating, 0.50 for Food Responsiveness, and 0.24 for Enjoyment of
Food).

Table 3 presents results of multivariate adjusted linear regression models examining
associations of baseline stress exposure with average rate of change per year in eating
behaviors from baseline to follow up. Baseline stress exposure index score (see Table 1) was
positively associated with rate of change per year in EAH% (B=0.14 (SE 0.07), p=.047), and
Emotional Overeating ($=0.14 (SE 0.07), p=.038), indicating that for every 1-standard
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deviation (SD) increase in the stress exposure index score, there was an increase of 0.14 SD
in each of these eating behaviors. There were not significant associations between baseline
stress exposure and rate of change per year in Food Responsiveness ($=0.06, (SE 0.07) p=.
38), and a trend for more baseline stress to associate with decreased Enjoyment of Food (B=
-0.13, (SE 0.07) p=.053). There were no interactions between stress exposure and child sex
in predicting eating behaviors, or between stress exposure and child baseline overweight in
predicting eating behaviors (all p’s>.50).

Post-hoc analyses were conducted to determine whether proximal parenting, family-level, or
social-contextual stress indices were most closely associated with eating behaviors.
Regression analysis results were that proximal parenting stress associated with increased
Emotional Overeating ($=0.13 (SE 0.07), p=.039) (trend for increased EAH%; p=0.13 (SE
0.07), p=.06). No other associations emerged.

DISCUSSION

There were three main findings of this study, with the hypothesis that stress predicts eating
behaviors partially but not fully supported. First, all obesogenic eating behaviors increased
across development, with the largest increases in EAH. Second, within a low-income
population of children, greater early childhood psychosocial stress exposure was associated
with greater subsequent increases in observed eating in the absence of hunger, and parent-
reported emotional overeating, from early to middle childhood. Third, stress exposure was
not significantly associated with subsequent changes in child food responsiveness or
enjoyment of food. Results suggest that early life stress may shape the development of
certain obesogenic eating behaviors across childhood, which could be a mechanism linking
early life stress exposure with childhood obesity.

EAH20 and Emotional Overeating® have been shown to increase from early to middle
childhood?® and associate with higher weight outcomes in children.3: 26 We found that these
behaviors, as well as food responsiveness and enjoyment of food increased with
development. We observed the largest increases for EAH, consistent with prior work.”: 20 It
may be that EAH had the largest increases because it was objectively-measured, whereas the
other outcomes were parent-reported. Overall, effect sizes for child age-eating behavior
associations were larger than for stress exposure-eating behavior associations; monitoring
increases in such behaviors across childhood may be important. For example, using CEBQ
items as a prompt to help parents identify behaviors such as emotional overeating (e.g.,
“eating more when anxious”) or food responsiveness (e.g., “eating most of the time” or
“always asking for food”) during early childhood may be a way to start such conversations.
Such an approach could aid pediatricians in implementing AAP practice guidelines for
obesity prevention in primary care (e.g., not using food as a reward or as a soothing
technique).2’

Findings inform the limited prior work that has examined psychosocial stress in relation to
eating behavior in children. Given associations between low childhood SES and increased
adult EAH,28 scholars have requested examination of psychosocial stress and child EAH.2°
Our work suggests the association may emerge in childhood. Our findings on emotional
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eating were consistent with studies of Belgian children, which found stress exposure
positively associated with parent- and child-reported emotional eating at age 9 years® and
longitudinally across two years.? Among Australian preschoolers, parent stress was
associated with food responsiveness,* which we did not find. Neither of these studies
focused on low-income children. Current findings thus extend prior literature by
highlighting associations between psychosocial stress exposure and increased observed and
parent-reported obesogenic eating behavior across childhood in a US, low-income sample.
We also found that proximal parenting stress (depression, parenting style) was more strongly
associated with child emotional overeating than more distal factors (e.g., violence exposure).
Understanding how stress that is transmitted through parenting may influence child eating
and weight outcomes could be an important direction for future work.

Stress exposure was only associated with increased EAH and Emotional Overeating.
Although effect sizes were modest, small increases in these eating behaviors could result in
excessive weight gain over time. Psychosocial stress may accelerate these eating behaviors
across childhood through multiple mechanisms. Parents living in poverty, like those in this
sample, may find it difficult to provide children with nutritious food options (e.qg., fresh fruit
vs. prepackaged snacks). Stress exposure may sensitize neurological reward systems that
prompt hedonically-driven, rather than hunger-driven eating of hyper-palatable foods.2°
Children may overeat such foods as a mechanism to self-soothe or cope with negative
emotions (i.e., Emotional Overeating), over time establishing a “stress-eating” pathway from
stress exposure to overweight/obesity.2 6

Our findings of no association between stress and Food Responsiveness, and lack of positive
association with Enjoyment of Food may suggest such behaviors are less stress-related. It
has been suggested that such eating behaviors are genetically driven.30 Examining whether
such eating behaviors moderate stress exposure-eating associations in children could be an
important next step. For example, children who are characterized by high food
responsiveness and who do not cope well with stress may be at particular risk for
overweight/obesity. Finally, the trend-level negative association between stress exposure and
enjoyment of food is consistent with theories hypothesizing that over time, obesogenic
eating behavior is driven less by hedonic pleasure of consuming food and more by habit or
external cues.2 This hypothesis may be important to test in studies with children.

Strengths of the current study were the longitudinal design, diverse sample, and both parent-
reported and observational assessments of child eating behavior. There were also limitations.
We did not investigate child dietary intake, which is an important future direction given prior
associations of stress exposure with dietary composition.® Different snack foods (savory/
sweet snacks vs. only sweets; calorie counts) and slightly different procedures (time of day,
instructions) were used to assess EAH at different ages, which may have reduced
comparability across the two age points. We assessed child exposure to psychosocial stress
as reported by parents rather than by children or using objective measures (e.g., stress
physiology). Our baseline age range was also relatively broad, and the experience of stress
may vary developmentally. Ours was a poverty sample that had attended Head Start, and was
also majority white/non-Hispanic; thus, findings may not generalize to Head Start
populations with more racial/ethnic minority children; non-Head Start low-income
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populations; families with higher parental education; or higher-income populations. As well,
although this was a longitudinal study the design was observational, therefore we cannot
assess causality.

In summary, we found that early-childhood psychosocial stress exposure was associated
with increases in obesity-promoting eating behaviors into middle childhood. Although effect
sizes were small, exposure may increase overweight/obesity risk over time. If pediatricians
encounter young children who are experiencing psychosocial stress, it may be important to
help parents find strategies to manage child eating (e.g., develop non-food alternatives to
soothe an upset child), while recognizing that parents are likely also stressed. This is in line
with both AAP guidelines on obesity prevention? as well as AAP policy statements and
recent recommendations for practitioners to consider developing risk profiles to screen for
early-life stressors such as ACES, and engage families in conversations regarding how early-
life stressors can affect long-term child health.! Finally, as obesogenic eating behaviors
increased with age, research on predictors of growth in such behaviors across childhood is
needed in order to identify children at early risk and to develop effective prevention
strategies.
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What’s New

Psychosocial stress exposure in early childhood and child age predict increases in
obesogenic eating behaviors, specifically eating in the absence of hunger and emotional
overeating, among low-income children longitudinally from early to middle childhood.
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Characteristics of the sample (n=207)

Table 2

Variable N (%) or M (SD)
Child Sex

Female 97 (46.9)

Male 110 (53.1)
Child Race/Ethnicity

White, Non-Hispanic 113 (54.6)

Black 30 (14.5)

American Indian/Alaskan Native 1(0.50)

Asian or Pacific Islander 2 (1.0)

Biracial 40 (19.3)

Hispanic, any race 21(10.1)
Child Overweight/Obese (baseline) (BMI >85%) 83 (40)
Maternal Education

High school or less 92 (44.4)

More than high school 115 (55.6)

Baseline M (SD)  Follow-Up M (SD) p-value Change/yr M (SD)

Child BMI z-score 0.87(1.07) 0.97 (0.99) .04 0.03 (0.21)
EAH/daily kcal needs (EAH%) 0.05 (0.05) 0.19 (0.08) <.0001 0.04 (0.03)
CEBQ Emotional Overeating 1.9(0.7) 2.2(0.8) <.0001 0.07 (0.2)
CEBQ Food Responsiveness 2.4 (0.8) 2.9(0.9) <.0001 0.1(0.3)
CEBQ Enjoyment of Food 3.8(0.7) 4.0(0.7) .0006 0.05 (0.2)
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Table 3

Adjusted associations between baseline stress exposure and average rate of change per year in eating behaviors
from baseline to follow up

EAH% Emotional Overeating  Food Responsiveness  Enjoyment of Food

Psychosocial Stress Exposure Index .14 (0.07) " 0.14 (0.07)* 0.06 (0.07) -0.13 (0.07)

Note. Standardized beta coefficients from multivariate linear regression models adjusting for child sex, child race/ethnicity, and child baseline
BMIz

*
p<.05
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