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Abstract
Obesity commonly emerges by adolescence and is associated with serious health consequences.
Emotional eating (consuming calories, fats, and sugars in response to negative affect) may
promote obesity; however, evidence is mixed as to whether negative affect increases obesogenic
eating. Early-life adversity may shape malleable neurobiological systems that govern inhibitory
control, physiological regulation, coping strategies, and eating behavior, contributing to greater
obesogenic eating in response to negative affect. Therefore, this study tested whether childhood
adversity moderates the association between negative affect and food consumption in a diverse
sample of female adolescents. After completing a childhood adversity assessment, 157 female
adolescents (13-17 years; 28.7% African American, 39.5% Hispanic/Latina, 31.8% Non-
Hispanic White) rated their negative affect in response to a standard social stress paradigm
before consuming a buffet lunch, which was evaluated for calories, added sugars, and solid fats
consumed. Results did not support that negative affect exerted a main effect on eating behavior.
However, negative affect and childhood adversity interacted to predict calories and solid fats
consumed, such that negative affect was associated with more obesogenic eating for those with
high adversity exposure but not for those with low adversity exposure. Adversity and affect did
not interact to predict added sugars consumed. Findings support that eating patterns in response
to negative affect may differ by childhood adversity history. Reducing children’s adversity
exposure and bolstering emotion regulation techniques for adolescents who have been exposed to
adversity may provide pathways to protect health and well-being by reducing maladaptive eating

patterns.
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1. Introduction

Obesity constitutes one of the greatest modifiable risks to health in the United States
(U.S. Department of Health and Human Services, 2020). Through its association with a host of
adverse health outcomes, such as diabetes, cancer, and heart disease, obesity is a leading
contributor to disability and early death (National Institute of Health, 2013; Zhang, Rexrode, Van
Dam, Li, & Hu, 2008). Moreover, obesity, once established, is resistant to treatment, as even
obese individuals who are able to lose weight typically regain it (e.g., Tsai & Wadden, 2005).
Therefore, understanding how and for whom obesogenic behaviors, such as emotional eating,
arise, and doing so early in development, before the persistent and progressive course of obesity
and its associated chronic health conditions have taken root, is critical in order to preserve health.

Emotional eating, the consumption of calories, sugars, and fats in response to negative
affect, is associated with obesity and longitudinally predicts weight gain (Frayn & Knéuper,
2018; Ganley, 1989; Koenders & van Strien, 2011; van Strien, Herman & Verheijden, 2012).
Consuming energy-rich, sweet, and fatty foods may regulate stress-induced negative affect by
producing immediate hedonic pleasure, regulating opioidergic and dopaminergic pathways in the
brain, enhancing the activity of the serotonergic system, and terminating activation of the
hypothalamic-pituitary-adrenal (HPA) axis (Adam & Epel, 2007; Dallman et al., 2003; Gibson,
2006; Macht & Mueller, 2007). Although emotional eating provides short-term regulation,
repeatedly consuming highly palatable foods in response to negative affect may lead to
adaptation of these homeostatic systems, such that individuals eat increasingly greater quantities
of energy-dense, sweet, and fatty foods in order to counteract negative affect, leading to positive
energy balance and the development of obesity (Gibson, 2006).

Women are at higher risk for both emotional eating (Grunberg, & Straub, 1992;



O’Connor & Conner, 2011) and obesity (Hales, Carroll, Fryar, & Ogden, 2017). Moreover,
adolescence constitutes a critical period for the development and course of obesity (Alberga,
Sigal, Goldfield, Prud'homme, & Kenny, 2012), with emotional eating in adolescence linking
earlier psychosocial risk factors to later adiposity (Shriver et al., 2019). Therefore, identifying
factors that shape emotional eating among female adolescents may be particularly important for
understanding developmental trajectories of obesity-related health.

Patterns of eating in response to stress-related negative affect are highly variable, with
both appetite stimulation and suppression reported. In a review of experimental studies in low-
risk adult populations, 43% of studies report increased eating in response to emotion, 39% report
decreased eating in response to emotion, and 26% report no association between emotion and
eating behavior (Macht, 2008); notably, however, this review pooled studies of eating in
response to both positive and negative affect. Findings are also mixed in studies employing more
ecologically valid daily diary methods (e.g., O'Connor, Jones, Conner, McMillan, & Ferguson,
2008; Stone & Brownell, 2004). Among adolescents, in a systematic review and meta-analysis,
stress was frequently, but not consistently, associated with obesogenic eating behaviors (Hill,
Moss, Sykes-Muskett, Conner, & O'Connor, 2018); however, associations between stress and
eating may not be identical to associations between negative emotion and eating.

In response to the heterogeneity in affect-eating behavior associations, research has
shifted towards the identification of moderators. To date, self-reported characteristic dietary
behaviors, such as restrained and emotional eating, have received the most attention as possible
moderators. Meta-analyses and systematic reviews have identified that restrained eaters (those
who attempt to restrict food intake) and emotional eaters (those who report eating more when

emotionally distressed generally) increase food intake in response to negative affect or stress



exposure (O’Connor & Conner, 2011; Cardi, Leppanen, & Treasure, 2015; Devonport, Nicholls,
& Fullerton, 2019; Evers, Dingemans, Junghans, & Boevé, 2018). In contrast, relatively little
research has focused on psychosocial factors that identify those at risk for eating in response to
negative affect, though some evidence supports that use of emotion regulation strategies (Evers,
Marijn Stok, & de Ridder, 2010), personality traits (O’Connor & O’Connor, 2004), and trait
mindfulness (Pidgeon, Lacota, & Champion, 2013) may be candidate moderators among adults.
Childhood adversity may also shape whether negative affect induces obesogenic eating,
by programming physiology and behavior during plastic developmental periods. Major adverse
experiences in childhood, such as physical abuse, neglect, or the death of a caregiver, pose acute,
uncontrollable sources of stress, which exceed children’s coping resources. Exposure to these
stressors might promote emotional eating via several pathways. First, childhood adversities
evoke substantial, sustained, or repeated activation of the HPA axis; these forms of activation
create wear-and-tear that recalibrates HPA functioning (Danese & McEwen, 2012) to both
promote the consumption of highly palatable, energy-rich food and to increase the regulatory
effect of eating on HPA activation (Dallman et al., 2003; Danese & Tan, 2014). Second, early
adversities shape brain structure and function in ways that reduce inhibitory control (e.g.,
reduced volume and/or altered activation of the prefrontal cortex, Hart & Rubia, 2012), which
may impair one’s ability to resist impulses to engage in hedonic behaviors, such as eating, when
under the cognitive load of negative affect (Hagger, Wood, Stiff, & Chatzisarantis, 2010;
Herman & Polivy, 1984). Third, childhood adversity modifies dopaminergic reward circuits and
reduces responsivity to rewarding activities, such as eating, which may lead to greater reward-
seeking behavior (i.e., palatable food consumption) in order to reduce negative affect (Cottone et

al., 2009; Dufty, McLaughlin, & Green, 2018). Finally, as children lack the ability to cope with



uncontrollable adverse experiences via direct, problem-focused strategies, they may acquire
more emotion-focused or avoidant coping strategies, such as consuming rewarding foods, to
cope with stress-induced negative affect (Leitenberg, Gibson, & Novy, 2004; Wadsworth, 2015).
Indeed, diverse forms of childhood adversity show robust associations with adult obesity
(Danese & Tan, 2014; Hemmingsson, Johansson, & Reynisdottir, 2014), with some evidence
supporting a dose-response relationship between adversity and obesity (e.g., Williamson,
Thompson, Anda, Dietz, & Felitti, 2002). Whether these associations are due to adversity
increasing the propensity to eat in response to negative affect is less clear, however. Evidence
from clinical samples supports that childhood physical, sexual, and emotional abuse increase the
odds of a binge eating disorder diagnosis in adolescence or adulthood (see Caslini et al., 2016 for
meta-analysis). However, one study that directly measured calories consumed following an acute
social-evaluative stressor found that energy consumption did not differ as a function of adverse
childhood experiences (Wingenfield et al., 2017), though this study did not assess whether stress-
related negative affect was differentially associated with food consumption based on adversity.
Additional evidence that adversity might shape eating in response to emotion comes from
predominantly cross-sectional mediation studies, which support that adverse childhood
experiences, such as violence exposure or abuse, influence adult obesity through stress-related or
binge eating (Greenfield & Marks, 2009; Rohde et al., 2008). However, these findings do not
clarify whether childhood adversity merely increases negative emotionality, which contributes to
obesity by providing more frequent opportunities to eat in response to negative affect (e.g.,
Midei, Matthews, & Bromberger, 2010), or whether adversity shapes regulatory systems, such
that obesogenic eating is a more likely response to negative affect when it occurs. One cross-

sectional mediation study supports that childhood trauma contributes to emotional eating through



emotion dysregulation (Michopoulos et al., 2015), such that individuals exposed to more trauma
in childhood find their emotions more overwhelming, urgent, and difficult to cope with, therefore
increasing their likelihood of coping by consuming palatable foods to regulate affect. However,
existing research has relied primarily on self-reports of emotional eating, which correspond
poorly to eating behavior in the lab or in the natural environment and are vulnerable to reporting
biases (Bongers & Jansen, 2016). Observational data are needed to determine whether a history
of adversity amplifies associations between negative affect and highly palatable food
consumption.

Adolescence is a critical period for the development, course, and prevention of obesity,
marked by changes in body composition, diet, and physical activity (Alberga et al., 2012).
Adolescents face increasing exposure to stress (Ge, Natsuaki, & Conger, 2006), emotional
reactivity and dysregulation (Ahmed, Bittencourt-Hewitt, & Sebastian, 2015), and engagement in
health risk behaviors, such as emotional eating (Wardle et al., 1992). In adolescence, the effects
of psychosocial factors on eating can be detected, allowing for the identification of risky health
trajectories before obesity-related disease is established. For instance, in a longitudinal study of
abused and non-abused girls, groups did not differ in obesity rates during childhood, and only
trended towards showing group differences in adolescence; however, by early adulthood, abused
women were more likely to be obese than were non-abused women (Noll, Zeller, Trickett, &
Putnam, 2007), suggesting that childhood adversity may contribute to obesogenic processes
during adolescence that progress to obesity by adulthood. Therefore, understanding how negative
affect and childhood adversity drive adolescents’ obesogenic behaviors may elucidate targets for
prevention efforts that can be administered during this sensitive developmental window.

The present study builds on the literature by measuring the association between negative



affect and observed eating behavior and assessing whether this association differs based on
exposure to childhood adversity. Constructs are measured in a diverse sample of female
adolescents, in order to assess obesogenic processes in at-risk groups during an influential
developmental period. Negative affect is assessed following exposure to a standardized stressor,
in order to isolate the effect of negative affect from that of stress exposure, as individuals differ in
the degree to which standardized stressors evoke negative affect (e.g., Aldao, McLaughlin,
Hatzenbuehler, & Sheridan, 2014; Krkovic, Clamor, & Lincoln, 2018). Additionally,
observational measures of food consumption are employed, given the limitations of self-reported
emotional eating measures (Bongers & Jansen, 2016). Finally, models adjust for the effect of
chronic stress on dietary behavior, to isolate the effect of early adversity, as childhood adversity
is associated with experiencing a greater number of subsequent stressful life events (Hazel,
Hammen, Brennan & Najman, 2008), and adolescent stress is also associated with obesogenic
eating (Hsu & Raposa, 2021). Hypothesis 1 predicts that adolescents who report more negative
affect following a stressor will consume more calories, solid fats, and added sugars. Hypothesis 2
predicts that the relationship between negative affect and food consumption will be moderated by
childhood adversity, such that adolescents with higher levels of childhood adversity will exhibit
greater obesogenic food consumption in association with higher negative affect, but adolescents
with lower levels of childhood adversity will be buffered from this association.
2 Methods

2.1 Participants

Participants included 157 female adolescents (aged 13-17 years, M = 15.27, SD = 1.47),
recruited to participate in a larger, ongoing study (Authors, in press) of adolescent stress and

obesity-related health, who completed assessments of childhood adversity as well as negative



affect and food consumption following a standardized stressor. Participants were recruited from
the community via fliers, online advertisements, and word of mouth. Participants were diverse in
terms of race/ethnicity (28.7% African American, 39.5% Hispanic/Latina, 31.8% Non-Hispanic
White), body-mass index (58.6% normal weight, 22.9% overweight, 18.5% obese), and annual
family income (12.1% < $25,000, 21.7% $25-49,999, 24.8% $50-99,999, 41.4% > $100,000).
2.2 Procedures

All procedures were approved by the Institutional Review Board (XXX IRB #2017-
3441). Comprehensive information regarding procedures used in the larger study from which
data are drawn are described elsewhere (Authors, in press); therefore, only procedures used to
collect the present data are described. During an initial lab visit, adolescents provided assent and
parents/guardians provided consent. Parents and adolescents both provided reports of
demographics and completed standardized interviews assessing adolescents’ exposure to adverse
childhood experiences prior to age 10 years. Adolescents also completed a standardized
interview assessing chronic stress over the preceding six months. Adolescent height and weight
were measured to calculate body mass index (BMI).

Subsequently, adolescents returned to the lab to complete a stress-related food
consumption paradigm. Adolescents arrived at the lab after fasting overnight (from 10 P.M. until
their scheduled visit at 8-9 A.M.) and were provided a standard 210 calorie breakfast, consisting
of a cereal bar and juice box. Following a 2.75 hour relaxation period spent watching movies
with neutral content, adolescents were administered the Trier Social Stress Test (TSST), a 15-
minute acute social-evaluative stressor (Buske-Kirschbaum et al., 1997). During the TSST,
adolescents had five minutes to prepare and five minutes to present a story. Following the

improvised story, adolescents completed a five-minute mental arithmetic task. Adolescents were



10

told that their performance was being evaluated, and both tasks were conducted in front of a
panel of judges and a video camera. Adolescents completed a brief report of negative affect on
six occasions surrounding the stress task (fifteen minutes before, immediately before,
immediately after, ten minutes after, twenty minutes after, and thirty minutes after the task).
Thirty minutes after the stressor concluded, participants were offered a buffet lunch, composed of
a wide variety of foods that adolescents commonly eat, which were diverse in nutritional and
caloric content. Participants were instructed to eat whatever they would like, then left alone for
40 minutes. Following the meal, participants were debriefed regarding the stressor task.
2.3 Measures
2.3.1 Negative Affect.

Negative affect was measured using the Positive and Negative Affect Schedule (Watson,
Clark, & Tellegen, 1988), administered on six occasions surrounding the TSST (two proceeding
and four following the TSST). At each time point, participants rated the extent to which they felt
each of eleven negative emotions (e.g., upset, scared) on a 5-point Likert Scale (1 = Very slightly
or not at all, 5 = Extremely). Negative affect was calculated at each time-point as the mean of
these eleven emotion ratings. The maximum negative affect score reached following the stressor
(sampling occasions 3-6) was used in analyses.
2.3.2 Childhood Adversity.

The Childhood Adversity Interview (CAI, Dienes et al., 2006; Henry & Hammen, 1988)
assesses seven types of adversity commonly experienced in childhood: separation from or loss of
caregivers; illness, injury, or loss; physical neglect; emotional abuse; physical abuse/assault;

witnessing violence in the home; and sexual abuse/assault. Adolescents and parents were
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interviewed separately about these experiences by a trained rater, who scored each domain of
adversity on a 5-point scale, where 1 represents no adversity, 3 represents definite adversity, and
5 represents extreme adversity. Information from both parents and children were used to make
consensus ratings describing the degree of adversity experienced in each domain; interviewers
use information from both interviews to assign scores based on both severity and frequency of
each type of adverse experience. When parent and youth reports differed, the reporter who
described the abuse as more severe was prioritized in generating the consensus score, except in
cases where the adversity occurred too early in development for the child to personally
remember the experience, in which case the parent report was prioritized. Raters underwent
extensive training and were required to achieve a minimum inter-rater reliability of r = .85 on a
training sample of interviews before administering and scoring the CAI with study participants.
Only adverse experiences occurring before age 10 were included. Consensus scores were
summed across the 7 categories of adversity, such that possible total scores range from 7 to 35.
2.3.3 Food Consumption.

Foods offered in the buffet before and after the food consumption period were measured
using standard metrics. Calories, added sugar, and solid fat content of consumed foods were
calculated using the Nutrition Data System for Research (NDSR, Feskanich, Sielaff, Chong, &
Buzzard, 1989), a computerized program which employs the University of Minnesota Nutrition
Coordinating Center (NCC) Food and Nutrient Database of nutritional information.

2.3.4 Chronic Stress.

Adolescents’ experiences of chronic stress over the preceding six months were measured

using the Chronic and Episodic Stress Interview (CESI, Hammen et al., 1987, Hammen, Adrian,

& Hiroto, 1988). This interview assessment of chronic stress has demonstrated good reliability
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and validity (e.g., Daley, Hammen, & Rao, 2000; Hammen, et al., 2009). Raters were trained to
achieve a minimum inter-rater reliability of » = .85 before administering interviews. Raters
interviewed adolescents regarding eight common domains of chronic stress (close friendships,
romantic relationships, social life, family relationships, work, finances, health, and academics).
Stressful experiences in each domain were rated on a scale of one (representing no stressful
experiences) to five (representing extreme stress), and the scores in all domains were averaged to
compute the overall chronic stress score.

2.3.5 Demographics.

Parents reported adolescents’ age. BMI was calculated from adolescents’ in-lab height
and weight measurements. Height was measured to the nearest 0.1 centimeter on a free-standing
stadiometer and weight was measured to the nearest 0.1 kilogram on a digital scale. BMI
percentiles were calculated using age, height, and weight, according to the Centers for Disease
Control and Prevention (CDC) growth charts (CDC, 2020). Socioeconomic status (SES) was
calculated based on parent report of education and occupation of up to two parental figures who
contribute to the adolescent’s living expenses (Hollingshead, 1957).

2.4 Analytic Plan

Hypotheses were tested using hierarchical, linear regression models in SPSS Version 26.
Sensitivity power analyses of interaction models (Hypothesis 2) support that small effects (f* =
0.05) can be detected with 80% power (o = .05) in a sample of 157. In order to ensure that the
assumptions of regression were met, raw values were reviewed and values more than three
standard deviations beyond the mean for each outcome variable (calories [N= 2], solid fats [N=

1], and added sugars [N= 2] consumed) were reduced to M +3 SD (Aguinis et al., 2013).
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Demographic covariates (BMI, SES, age) and chronic stress were entered at step one. Negative
affect was entered at step two. Childhood adversity was entered at step three. Variables that
compose the interaction term (negative affect, childhood adversity) were mean-centered before
entry in regressions. The interaction term (computed as the product of negative affect and
childhood adversity) was entered in the final step. Interactions were probed at the region of
significance using the Johnson-Neyman technique. Standardized conditional effect sizes were
calculated at the region of significance using semi-partial correlations (see Bodner, 2017).
Equations were plotted across all observed values of the independent variable (negative affect)
and at the region of significance for the moderator (childhood adversity); when no observed
values of the moderator were significant, high and low values were plotted as the highest or
lowest value of childhood adversity observed.
3. Results

3.1 Descriptive Statistics

Table 1 presents descriptive statistics and inter-item correlations for all study variables.
Mean childhood adversity was relatively low in our non-clinical sample (M = 8.46, observed
range = 7-16, possible range = 7-35). The most commonly endorsed forms of adversity were
separation from or loss of a caregiver (30.6% of sample); illness, injury, or loss (25.5% of
sample); physical abuse (24.8% of sample), and emotional abuse (19.7% of sample). Neither
negative affect nor childhood adversity were associated with any food consumption variable,
though adolescent’s experiences of chronic stress were positively associated with solid fats
consumed (r = .19, p = .02). Adolescents who experienced more childhood adversity reported
more chronic stress (r = .37, p < .001) and experienced more negative affect (r = .20, p = .01).

Chronic stress in adolescence was associated with negative affect following the stressor (r = .23,
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p =.004). Adolescents with higher BMIs reported more childhood adversity (r =.16, p = .05)
and more chronic stress (r = .18, p = .02); they consumed more calories (r =.19, p =.02) and
solid fats (r=.16 p = .04).
3.2 Hypothesis 1

Hypothesis 1 was not supported, as negative affect was not associated with calories (b =
23.90, SE =39.55, p = .54), solid fats (b = 0.60, SE = 1.14, p = .60), or added sugars (b = 1.40,
SE =1.62, p =.39) consumed (see Table 2, Model 2).
3.3 Hypothesis 2

In partial support of Hypothesis 2, negative affect and childhood adversity interacted to
predict calories and solid fats consumed, but not added sugars consumed (see Table 2, Model 4).
Childhood adversity moderated the effect of negative affect on calories consumed (b = 37.33, SE
= 16.36, p = .02) such that adolescents with high adversity exposure (CAI > 11.31, M + 1.42
SD) consumed more energy with greater negative affect (b = 107.04, SE =54.17, p = .05, semi-
partial r = 0.22), whereas at the lowest level of childhood adversity observed (no adversity, CAI
=7, M - 1.46 SD), negative affect was not associated with lower energy consumption (b = -53.78,
SE=51.77, p = .30, semi-partial r =-.11, see Figure 1A). This represents a small-to-moderate
change in the magnitude of the effect of negative affect on energy consumption (Ar = 0.33, see
Bodner, 2017). Similarly, childhood adversity moderated the effect of negative affect on solid
fats consumed (b = 1.27, SE = 0.47, p = .008), such that at high levels of childhood adversity
(CAI > 11.21, M + 1.42 SD), more negative affect was associated with more fat consumption (b
=2.76, SE = 1.40, p = .050, semi-partial r = .19), whereas at the lowest level of childhood
adversity observed (no adversity, CAI =7, M - 1.46 SD), negative affect was not associated with

solid fat consumption (b = -2.06, SE = 1.48, p = .17, semi-partial r = -.14, see Figure 1B). This
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represents a small-to-moderate change in the magnitude of the effect of negative affect on energy
consumption (Ar = 0.23). In contrast, the interaction of negative affect and childhood adversity
did not predict added sugars consumed (b = 1.07, SE = 0.68, p = .12, see Figure 1C).

4. Discussion

The current study tested the interactive effects of negative affect and childhood adversity
on food consumption following a social stressor in a diverse sample of female adolescents.
Negative affect did not exert a main effect on any food consumption measure. Rather, the effect
of negative affect was conditional on exposure to childhood adversity, such that for adolescents
high in adversity, more negative affect was associated with greater consumption of calories and
solid fats but not added sugars. Adolescents with low levels of adversity were buffered from
affect-eating associations.

Results are consistent with prior literature suggesting that negative affect has
heterogeneous associations with food consumption (e.g., Macht, 2008); indeed, in our sample,
the effect of global negative affect could be detected only when examined in the context of
childhood adversity history. In line with theories positing that adverse childhood environments
may sensitize youth to respond to negative affect with maladaptive coping behaviors generally
(Wadsworth, 2015) and deleterious eating behaviors specifically (Danes & Tan, 2014), female
adolescents with substantial adversity histories were vulnerable to consuming more calories and

solid fats in the face of negative affect. Notably, effects were detected only at comparatively high

levels of adversity, relative to the community sample from which participants were drawn ( = M
+ 1.42-1.47 SD). Consistent with mechanistic frameworks that highlight the potential for

repeated, severe, and/or uncontrollable adversities to alter children’s physiological regulatory
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patterns, inhibitory control, reward sensitivity, and coping strategies (e.g., Danes & Tan, 2014;
Wadsworth, 2015), multiple and/or severe childhood adversity exposures may be required in
order to produce the neural, endocrine, and behavioral adaptations that may promote obesogenic
eating patterns in response to negative emotion. It is therefore notable that even small-to-
moderate effects were detected in a community sample, in which markedly elevated childhood
adversity scores were uncommon; observed associations may be even more pronounced among
those sampled for substantial abuse or neglect. For severely maltreated adolescents, proneness to
maladaptive eating patterns in response to negative affect may link childhood adversity to adult
obesity (Greenfield & Marks, 2009).

For female adolescents who experienced low-to-moderate levels of adversity, negative
affect was not associated with food consumption. This is consistent with findings from a sizable
minority of studies, in which affect and eating behavior are not linked (Macht, 2008). However,
observed null associations stand in contrast to models that posit that negative-affect-induced
appetite suppression may constitute an adaptive response, as intense negative emotion may elicit
physiological and behavioral responses that are adaptive to coping with stressors but antithetical
to food consumption (Macht, 2008). For instance, the fight-or-flight response to fear prepares
organisms to flee a threat, in part by directing resources away from digestion and toward the
peripheral muscles needed for escape. Accordingly, appetite suppression is most commonly
observed in response to stress in animal studies (Greeno & Wing, 1994). However, which pattern
of eating in response to negative emotion (exhibiting reduced appetite versus showing no
association between affect and eating behavior) is protective against obesity-related conditions
remains to be tested.

Unexpectedly, interaction effects were observed for the consumption of calories and solid
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fats, but not for the consumption of added sugars. The smaller, non-significant effects detected in
models predicting added sugar consumption may be due, in part, to the differing ways in which
female adolescents typically consume added sugars versus solid fats. American youth consume a
great deal of added sugars and solid fats, with nearly 40% of their total daily energy consumption
deriving from these categories (Reedy & Krebs-Smith, 2010). However, while solid fats are
typically consumed as foods (with pizza and grain desserts constituting the top two sources of
added fats for 14-18 year-olds), added sugars are most commonly consumed as beverages (with
soda and fruit drinks constituting the top two sources of added sugars for this age group, Reedy
& Krebs-Smith, 2010). At-risk adolescents may be more inclined to eat, rather than drink, in
response to negative affect. For example, in a sample of middle school students, emotional eaters
and non-emotional eaters did not differ in their intake of soda, though they did differ in their
intake of sweet, energy dense foods (Nguyen-Michel, Unger, & Spruijt-Metz, 2007). Girls
increasingly elect to drink artificially-sweetened diet sodas across adolescence (Striegel-Moore et
al., 2006); the present study is unable to assess whether participants may have consumed sugar-
free sweet beverages in lieu of sugar-sweetened beverages in response to negative affect.

Results from the present study provide preliminary evidence that childhood adversity and
female adolescents’ eating patterns in response to stress-induced negative affect may each
provide worthwhile targets for the development of preventive interventions for obesity. For
instance, girls who have a history of childhood adversity may particularly benefit from learning
strategies to regulate negative affect (Evers et al., 2010). Already, mindfulness-based
interventions have shown promise in reducing emotional eating and may be particularly well-
suited to pediatric populations (e.g., Sato & Fahrenkamp, 2016). Additionally, incorporating

trauma-informed approaches may enhance the impact of existing obesity interventions (Mason et
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al., 2016), as even when weight loss efforts are successful, participants with histories of abuse
are markedly more likely to regain lost weight (Felitti & Williams, 1988). Moreover, future
biologically-focused interventions may be able to target neurobiological mechanisms (e.g.,
dopaminergic pathways that influence reward sensitivity) that may underpin associations
between affect and obesogenic eating patterns for youth who have experienced early-life
adversity (Gibson, 2012).

Notably, chronic stress was associated both with childhood adversity exposure and with
solid fat consumption. Female adolescents who have been exposed to childhood adversity may
enter risky trajectories, in which early adverse experiences set the stage for later stress exposure,
negative affectivity, and obesogenic behavior (Midei et al., 2010; Hazel et al., 2008), with
resultant adiposity further generating stress (Michels et al., 2015) and perpetuating risky cycles,
whereby stress and adiposity jointly and multiplicatively generate inflammation, insulin
resistance, and cardiometabolic disease (Black, 2006). Interventions that reduce adolescents’
proximal stress exposure or enhance behavioral, interpersonal, and instrumental resources for
coping with stressors may provide complimentary pathways to protecting obesity-related health,
particularly for those individuals whose adversity exposure places them at greater risk.

The present study has several limitations. First, endorsement of any particular type of
adversity was relatively low in this community sample, providing insufficient variability to test
associations between the severity of any discrete form of adversity and eating behavior. Rather,
in line with research suggesting that overall childhood adversity shows a dose-response
relationship with obesity (e.g., Williamson et al., 2002), a combined, continuous measure of
adversity was used, rather than examining specific forms of adversity separately. Therefore, we

are unable to conclude whether any of the seven adversities assessed here uniquely contribute to
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affect-induced eating. Additionally, although this study employed a rigorous standard interview
to assess childhood adversity history, this measure relied on retrospective self-report of parents
and children rather than assessing adversities as they occurred in childhood. Fourth, while the
social stressor employed provides an ecologically valid experience of social-evaluative stress
that evokes negative affect, findings are inherently limited by the laboratory nature of
assessments; future studies should extend these findings to naturalistic settings, using daily diary
or experience sampling methodologies. Additionally, the TSST may not evoke the forms of
negative affect that are most strongly associated with binge eating in the natural environment
(e.g., guilt, Berg et al., 2015). Fifth, findings from our all-female sample may not generalize to
male adolescents. Sixth, causal conclusions cannot be drawn from these data. Finally, although
adversity-induced alterations to neural and/or endocrine systems might account for observed
moderation effects, this study is unable to test these mechanisms directly; rather, future large-
scale, longitudinal studies that assess HPA activity and brain structure and function are required.
Despite these limitations, the present study is strengthened by its use of an observational
measure of eating behavior, particularly given that, to date, the field has relied largely on
insufficiently validated self-report instruments (Bongers & Jansen, 2016). Similarly, negative
affect is measured directly, rather than assuming that a stress manipulation exerts similar degrees
of negative affect across participants. Exposing participants to a stressor without assessing the
degree of negative affect provoked may contribute to null findings reported elsewhere in the
literature. By focusing on adolescence, the present study is well-situated to inform preventive
efforts to mitigate the health impacts of obesity before they become entrenched. Effects of
adversity on affect-eating behavior associations were observed even in a community sample of

female adolescents, suggesting that modifying either children’s adversity exposure or
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adolescents’ affective response to stress may have the potential to protect against obesogenic
behaviors even in non-clinical samples. These results highlight the importance of early
experiences in determining how one’s immediate emotional responses influence health behaviors
and point toward opportunities to protect children from adversity and promote adolescent

emotion regulation in order to preserve health.
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Table 1.

Descriptive statistics and inter-item correlations for all study variables.

Variable M (SD) Range 1. 2. 3. 4, 5. 6. 7. 8. 9.
1. Calories Consumed' 995.54 0.82- - - - - - - - - -
(388.18) 2212.99
2. Added Sugars Consumed' 26.09 0.00- 66" - - - - - - - -
(16.06) 77.06
3. Solid Fats Consumed! 22.29 0.00- 857 547 - - - - - - -
(11.29) 56.24
4. Negative Affect 1.99 1.00- .06 .08 .06 - - - - - -
(0.80) 4.55
5. Childhood Adversity 8.46 7-16 .08 .07 a1 20" - - - - -
(1.94)
6. Chronic Stress 2.08 1.30- 12 A1 197 237" 37 - - - -
0.42) 3.15
7. Age 15.27 13-17 -.09 -.16 -11 13 .09 .19 - - -
(1.47)
8. SES 43.40 13-61 <-.01 A1 -.07 .04 -.137 -.19° -.13 - -
(11.62)
9. BMI 73.89 11-99 19" 13 167 <.01 16" 18" -.01 -11 -
(22.58)

1. Outlying values (greater than 3 standard deviations beyond the mean) were reduced to M + 3 SD. Two outlying values were reduced
for calories consumed, two outlying values were reduced for added sugars consumed, and one outlying value was observed for solid
fats consumed.

Note. BMI = body mass index percentile, SES = socioeconomic status.

Tp<.10, * p <.05, ** p < .01, *** p < .001
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Table 2.
Hierarchical regression analysis examining childhood adversity as a moderator of the effect of negative affect on ad libitum food

consumption (calories, solid fats, and added sugars) among female adolescents following an acute stressor.

Calories Solid Fats Added Sugars
b (SE) F FA AdjR? b (SE) F FA Adj R? b (SE) F FA  AdjR?
Model 1 2221  2.22¢% .03 2.93*%  2.93% .05 2.96* 2.96* .05
Age -28.50 (21.34) -1.11% (0.62) -1.87* (0.87)
SES 0.81 (2.70) -.03 (.08) 0.17 (0.11)
BMI 2.87% (1.39) .06 (.04) 0.08 (0.06)
Chronic Stress 107.89 (75.98) 4.93* (2.19) 5.61%1 (3.11)
Model 2 1.84  0.37 0.3 2.39% 0.28 .04 241*%  0.74 .05
Age -29.73 (21.78) -1.15% (0.62) -1.94* (0.88)
SES 0.65 (2.72) -.04 (0.08) 0.16 (0.11)
BMI 2.90* (1.39) .06 (0.04) 0.08 (0.06)
Chronic Stress 97.27 (78.14) 4.67*% (2.24) 4.99 (3.20)
Negative Affect 23.90 (21.54) 0.60 (1.14) 1.40 (1.62)
Model 3 1.54  0.06 .02 2.017 0.16 .04 2.101  0.06 .04
Age -29.75 (21.55) -1.15% (0.62) -1.94* (0.88)
SES 0.70 (2.74) -.04 (0.08) 0.17 (0.11)
BMI 2.87* (1.40) .06 (0.04) 0.08 (0.06)
Chronic Stress 91.13 (82.27) 438t (2.37) 4.74 (3.37)
Negative Affect 22.52 (40.07) 0.54 (1.16) 1.34 (1.64)
Childhood Adversity 4.28 (17.40) 0.20 (0.50) 0.18 (0.71)
Model 4 2.10%  5.21* .05 2.84%*% 7] 34k .08 2.17% 251 ,05
Age -23.34 (21.43) -0.93 (0.61) -1.74* (0.89)
SES 0.95 (2.70) -0.03 (0.08) 0.17 (0.11)
BMI 2.54% (1.39) 0.05 (0.04) 0.07 (0.06)
Chronic Stress 88.92 (81.15) 431t (2.32) 4.68 (3.35)
Negative Affect 0.79 (40.65) -0.20 (1.16) 0.71 (1.68)
Childhood Adversity -8.16 (18.01) -0.23 (0.52) -0.18 (0.74)
NA x Ch Adversity 37.33* (16.36) 1.27** (0.47) 1.07 (0.68)

Tp <.10, *p < .05, **p < .01
BMI = body mass index; SES = socioeconomic status; NA = Negative Affect; Ch Adversity = Childhood Adversity
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Figure 1. Interaction of negative affect and childhood adversity on calories (Figure 1A), solid

fats (Figure 1B), and added sugars (Figure 1C) consumed following a stressor. Asterisks indicate

significant slopes. Interaction is displayed across all observed values of negative affect; high
childhood adversity is plotted at the region of significance when interactions were significant
(Figure 1A and 1B) and at the highest observed value when interactions were non-significant
(Figure 1C); low childhood adversity is plotted at the lowest levels observed (no adversity).






