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Abstract

Objective: This study sought to determine whether gastric symptoms are associated with
later eating disorder (ED) symptoms during early adolescence, and whether this relationship is
moderated by parental warmth/acceptance and/or the child's sex.

Method: Longitudinal data from the Adolescent Brain Cognitive DevelopmentSM Study were
utilized. Participants ages 9-10 years old (V= 4,950; 2,370 female) completed measures at
baseline and 1 year later (Y1). At baseline, gastric symptoms were measured by parent-reported
items from the Child Behavior Checklist (CBCL), and perceived parental acceptance was
measured by youth report on the Children's Report of Parent Behavior Inventory (CRPBI)
Acceptance subscale separately for mothers and fathers. ED symptoms at Y1 were assessed

by parent report on a computerized version of the Kiddie Schedule for Affective Disorders and
Schizophrenia (K-SADS). Linear mixed-effects models were conducted separately for maternal
and paternal acceptance to test relationships among variables.
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Results: A three-way interaction between baseline gastric symptoms, sex, and maternal
acceptance predicted Y1 ED symptoms (8= 0.08; p< .01). Post-hoc analyses revealed that the
interaction between gastric symptoms and maternal acceptance was significant for girls only (8
=-0.06, p<.01), such that low maternal acceptance was associated with a stronger relationship
between baseline gastric symptoms and Y1 ED symptoms. No statistically significant main effects
or interactions were found in the model for paternal acceptance.

Discussion: Gastric symptoms and low perceived maternal acceptance may interact to result in
heightened risk for EDs in young adolescent girls.
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11 INTRODUCTION

Eating disorders (EDs) typically arise in adolescence (Hudson, Hiripi, Pope Jr, & Kessler,
2007; Volpe et al., 2016) and are associated with significant physical and mental health
risks. Gastrointestinal (GI) complaints are common among individuals diagnosed with EDs
(Boyd, Abraham, & Kellow, 2005). Adults diagnosed with EDs retrospectively report having
experienced childhood GI complaints, and these childhood GI symptoms are associated with
earlier onset and severity of the ED (Gendall, Joyce, Carter, Mclintosh, & Bulik, 2005).
Parenting styles may also influence the development of EDs during adolescence, perhaps
differently in females and males (Tata, Fox, & Cooper, 2001). However, due to the reliance
on retrospective reports and the effects of abnormal eating behaviors on Gl functioning, it is
unclear whether pre-adolescent GI symptoms may be associated with a higher risk for EDs
in adolescence and how parenting styles may influence this association.

1.11 GI complaints and EDs

Many people diagnosed with EDs have frequent GI complaints, which include bloating,
abdominal pain, feeling overly “full,” vomiting, diarrhea, and constipation (Dalton, 2017).
Gl symptoms are associated with a number of other psychiatric conditions (Lee et al., 2017;
North, Alpers, Thompson, & Spitznagel, 1996) and are exacerbated by stress, anxiety, and
other mental health problems (Bhatia & Tandon, 2005; Van Oudenhove, Térnblom, Stérsrud,
Tack, & Simrén, 2016). The directionality of the relationship between GI complaints and
EDs is unclear. Although there is evidence to suggest that childhood GI complaints may
increase an individual's risk for subsequently developing an ED, this can be challenging to
assess given the documented Gl sequelae of EDs.

GI complaints are often reported by patients with anorexia nervosa (AN) as a major reason
for restricting food, which may also contribute to prolonged disease course (Lee, Lee,

Ngai, Lee, & Wing, 2001). One study reported that in their sample of women with bulimia
nervosa (BN), over 30% retrospectively reported Gl complaints in childhood, and these
complaints were associated with earlier onset and higher severity of the illness in adulthood
(Gendall et al., 2005). Similarly, a recent review also found that Gl disorders treated through
dietary means (e.g., by removing certain foods from the diet deemed problematic to the
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Gl system) in childhood increased the risk for later disordered eating (Conviser, Fisher,

& McColley, 2018). Conversely, GI complications may be induced or exacerbated by
malnutrition, purging, or the re-introduction of food to the Gl tract. In a sample of 101
inpatient females receiving treatment for EDs, 98% of them reported GI symptoms, with
symptoms related to irritable bowel syndrome (IBS) being most common (Boyd et al.,
2005). In another sample of 234 participants with current or past ED, 64% reported IBS
symptoms, with the average onset of Gl issues being a decade later than the onset of the
ED (Perkins, Keville, Schmidt, & Chalder, 2005). Reports of the persistence of Gl-related
complications after recovery from an ED are mixed, with some evidence that they decrease
simultaneously with ED symptoms (Norris et al., 2016), and other research pointing toward
sustained GI problems even as ED symptoms remit (Boyd, Abraham, & Kellow, 2010).

Taken together, while GI problems may be a physical consequence of disordered eating
behaviors (e.g., caloric restriction, binge eating, purging), there is also evidence to suggest
that childhood GI complaints, regardless of cause, are associated with risk for developing

an ED. Gl discomfort in childhood may lead to aversive visceral conditioning, increasing
vulnerability to AN in some individuals (Zucker & Bulik, 2020). Recent studies have
demonstrated brain-related abnormalities in interoceptive processing in individuals with EDs
(Berner et al., 2018; Kerr et al., 2016; Kerr, Moseman, Avery, Bodurka, & Simmons, 2017;
Strigo et al., 2013). Prospective research is necessary to clarify the nature of the relationship
between GI complaints and EDs. Large, population-based studies of development may
provide an opportunity to examine whether pre-adolescent GI symptoms are associated with
a higher risk for ED development in adolescence.

Parenting, EDs, and sex differences

While it is well-established that parents do not directly cause EDs (Academy for Eating
Disorders, 2015; Schaumberg et al., 2017), it may be that parenting and other familial

and social factors may be protective or increase risk of EDs in children who are already
susceptible due to other factors (e.g., GI symptoms, anxiety, etc.), and may thus provide

a modifiable avenue to inform prevention efforts (Le Grange, Lock, Loeb, & Nicholls,
2010). Parenting styles are a parent's consistent pattern of responding within various
contexts of the parent—child relationship. They are often described as a balance between
demand-ingness and responsiveness with variable intensities of behaviors such as warmth,
autonomy-granting, or behavioral/psychological control (Gorostiaga, Aliri, Balluerka, &
Lameirinhas, 2019). The nature of these parent—child interactions can heavily influence

a child's life-long socioemotional outcomes. The application of adaptive parenting styles
(e.g., warm, accepting, and responsive) are critical for a child's healthy socioemotional
development, whereas maladaptive styles (e.g., demanding, harsh, or neglectful) are often
associated with various child psychopathologies. For instance, a recent systematic review
reported that negative parenting styles were generally associated with higher reports of
adolescent anxiety, depression, and suicidal ideation, whereas positive parenting styles were
associated with lower reports of these same internalizing symptoms (Gorostiaga et al.,
2019). Although research is sparse, there is also evidence that parenting styles may be
associated with the development of EDs. For instance, one study reported that less adaptive
parenting styles were related to ED symptoms in non-clinical individuals (Haycraft &
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Blissett, 2010). Of note, differential results have been reported regarding the association
between parenting and child psychopathology based on the sex of both the parent and

child (Franz & McKinney, 2018). For example, a longitudinal study found that maternal
acceptance predicted reduced weight concerns (a risk factor of developing an ED) in
adolescents, whereas conflicts between the adolescent and father predicted increased weight
concerns (Lam & McHale, 2012). Regarding the sex of the child, one study reported that
maternal and paternal overprotection were associated with low body satisfaction for both
male and female children, but was related to disordered eating for females only (Tata et

al., 2001). Thus, given the influence of parenting behaviors on child psychopathology,
parenting is an important element to consider as a potential risk factor for ED. However,

as noted by Le Grange et al. (2010), the existing longitudinal research on the effects of
parenting and family functioning in the subsequent development of EDs is inconsistent and
methodologically flawed. Thus, prospective research is necessary to understand the potential
role of parenting factors in the development of EDs.

1.31 Current study

Given findings from past research, we sought to elucidate potential risk factors for ED onset
using the large, population-based, longitudinal Adolescent Brain Cognitive DevelopmentSM
Study (ABCD Study®). Our primary aim was to address whether gastric symptoms in
pre-adolescent children are associated with ED symptoms 1 year later. Our secondary,
exploratory aim was to examine potential moderating influences of the child's sex and
parental acceptance.

21 METHOD

2.11 Participants

The ABCD Study (V= 11,875; Jernigan, Brown, & Coordinators, 2018) is a 10-year,
population-based study that tracks developmental changes through adolescence across 21
sites in the United States. Each year, children and their parents/guardians undergo a
comprehensive range of assessments of mental and physical health (https://abcdstudy.org).
The current report examines participants from the curated dataset from the National Data
Archive ABCD Data Release 2.0.1 which includes the complete baseline sample (age: 9-10
years; data collected between 2016 and 2018) and a subsample of the 1-year follow-up (Y1;
age: 10-11 years; data collected between 2017 and 2019) assessments (Yang & Jernigan,
2019). In order to address longitudinal changes, we included the subset of participants (7=
4,950) with both baseline and Y1 assessment results available at the time of analysis.

ABCD Study procedures are approved by a central institutional review board and conducted
in accordance with the Declaration of Helsinki. Parents/caregivers provided written
informed consent and children provided assent for study participation.

2.21 Measures

2.2.11 Demographics (parent report)—Height and weight were measured in order to
calculate body mass index (BMI).

Int J Eat Disord. Author manuscript; available in PMC 2023 February 22.
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Using the PhenX survey toolkit (Hamilton et al., 2011), parents reported their child's sex,
race, and ethnicity. In the curated dataset, the race and ethnicity information were collapsed
into a “race/ethnicity” variable with five categories: Asian, Black, Hispanic, White, and
Other. Parents also reported their household income, highest level of education, and marital
status (see Table 1).

2.2.21 ED symptoms (parent report)—As part of the baseline and Y1 assessments,
parents completed an adapted, computerized version of the Kiddie Schedule for Affective
Disorders and Schizophrenia (K-SADS; Kaufman, Townsend, & Kobak, 2017). The K-
SADS contains seven items assessing current ED symptoms, to which the parent responds
“yes” or “no” with regard to their child. In the computerized K-SADS, some items were
used as a screener, with subsequent items automatically coded “no” and not administered if
no screening items were endorsed. To create an ED symptom composite score, the number
of ED items answered in the affirmative were summed. Items include both psychological
(e.g., “Self-worth tied to weight”) and behavioral (e.g., “Inappropriate compensatory
behaviors to prevent weight gain”) symptoms. Youth did not report their own ED symptoms
at the baseline or Y1 assessments. Please see the Supporting Information for the list of items
included in this scale.

2.2.31 Gastric symptoms (parent report)—Parents completed the Child Behavior
Checklist (CBCL; Achenbach & Rescorla, 2001) at the baseline assessment. The CBCL
contains a subscale addressing any physical problems with no known cause that occurred
any time in the 6 months prior to assessment. Three items on this subscale address nausea,
stomachaches, and vomiting. Parents' responses to these three items were on a 3-point Likert
scale (“Not true,” “Somewhat/Sometimes true,” “Very true/Often true”) and were summed
to create a composite score reflecting youth gastric symptoms at baseline.

2.2.41 Parental acceptance (youth report)—At the baseline assessment, youth
completed the Acceptance subscale of the Children's Report of Parent Behavior Inventory
(CRPBI; Schludermann & Schludermann, 1988) which consists of five items reflecting
parental warmth and acceptance. Youth rated each item on a Likert scale ranging from 1
(“Not like him/her”) to 3 (A lot like him/her”). The subscale is scored by calculating the
mean of the five items. Youth completed the measure regarding the parent/caregiver who
participated in the study assessment with them. They were then asked if there is a second
caregiver they spend a significant amount of time with. If they responded yes, they were
asked the relation of that caregiver to themselves (e.g., mother, father, grandparent) and then
completed the CRPBI again in reference to the second caregiver. Therefore, all participants
completed the CRPBI at least once, and most participants completed it a second time for a
second caregiver.

For our measures of paternal (CRPBI-P) and maternal (CRPBI-M) acceptance, data were
included if the CRPBI was completed for the focal parent. In order for each participant's
data to only be included once for each parent, preference was given to the primary/study
caregiver. For example, if the parent completing the study with the child was reported

as their biological mother, but the child also indicated the secondary caregiver was their
mother, only the score of the primary/study caregiver (i.e., first CRPBI completed) was
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included. This procedure resulted in sample sizes of 3,040 for CRPBI-P and 4,146 for
CRPBI-M at baseline.

2.2.51 Anxiety (parent report)—The CBCL includes a DSM-oriented scale (items
consistent with the related DSM-5 categories) assessing anxiety symptoms. Parents
responded to each CBCL item on a Likert scale ranging from 1 (“Not true”) to 3 (“\Very
true/Often true™). We used 7-scores (normed for age and sex) from the Anxiety Problems
Subscale as a measure of anxiety symptoms at baseline.

Statistical analyses

Linear mixed-effects models were conducted using the Ime4 package (Bates, Maechler,
Bolker, & Walker, 2015) in R (R Core Team, 2019). Models included random effects for
family and ABCD site. In order to determine which covariates to include in our models, we
first selected demographic variables typically used as covariates in analyses of the ABCD
Study data (Y1 age in months, race/ethnicity, parent education, household income, parent
marital status) as well as variables that are known to be related to Gl and ED symptoms
(baseline CBCL anxiety 7-scores, BMI). We then conducted linear mixed-effects models for
each of these variables to determine if they were related to our predictor (gastric symptoms,
maternal acceptance, paternal acceptance) and/or outcome (ED symptoms) variables. We
thus analyzed four models for each potential covariate, including random effects for family
and ABCD site. We retained covariates associated with both the outcome and at least one
predictor. Using this procedure, parent education and Y1 age were eliminated as covariates,
as they were not associated with any of our predictor or outcome variables. BMI was also
excluded, as it was associated with ED symptoms but not with any predictor variables.

We then examined the relationships among baseline gastric symptoms, parental acceptance,
and sex in the prediction of ED symptoms at Y1. Each model included sex, gastric
symptoms, maternal or paternal acceptance scores, and the interactions among these
variables as predictors. Models were conducted separately for maternal and paternal
acceptance due to multicollinearity between these measures. Models included random
effects for family and ABCD site. Baseline ED symptoms, baseline CBCL anxiety 7-scores,
race/ethnicity, household income, and parent marital status were included as covariates in
each model. Only participants with complete data for the variables in each model were
included. The R package MuMIn (Barton, 2020) was used to estimate A2 values for each
model, and the package effectsize (Ben-Shachar, Makowski, & Lidecke, 2020) was used
to obtain standardized regressors. R code for variable creation and analyses is available at
https://github.com/klkerr/abcd_ed_gi.

RESULTS

Descriptive statistics

Descriptive statistics for continuous predictors and covariates are shown in Table 2. Changes
for most variables from baseline to Y1 were statistically significant, likely due to the large
sample size. All effect sizes were small or negligible. Change in BMI reflects typical
physical growth. Correlations among the continuous predictor variables, covariates, and
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relevant demographic variables (all baseline measures) are displayed in Table 3. Maternal
and paternal acceptance scores were moderately correlated, as were gastric symptoms and
anxiety. All other correlations were negligible.

Linear mixed-effects models

Results of the linear mixed-effects models are shown in Table 4 (paternal acceptance) and
Table 5 (maternal acceptance). Tables containing the effects of all variables in each model,
including covariates, can be found in the Supporting Information. No statistically significant
main effects or interactions were found in the model for paternal acceptance. In the maternal
acceptance model, results revealed that baseline gastric symptoms positively predicted Y1
ED symptoms. However, this main effect was qualified by a three-way interaction between
Gastric Symptoms, Sex, and Maternal Acceptance. As seen in Figure 1, posthoc analyses
revealed that for girls, there was a statistically significant interaction between Gastric
Symptoms and Maternal Acceptance (8= -0.06, t=-2.72, p< .01), while for boys, the
interaction was not significant (8= 0.01, = 0.56, p=.58). For girls, low perceived maternal
acceptance was associated with a stronger relationship between baseline gastric symptoms
and Y1 ED symptoms. Please see Supporting Information for tables containing all data for
the sex-specific models.

DISCUSSION

These results elucidate relationships among gastric symptoms, parenting, sex, and the onset
of ED symptoms in late childhood and early adolescence. While controlling for various
factors including anxiety symptoms and baseline ED symptoms, the presence of gastric
symptoms in children ages 9-10 years interacted with the child's perception of maternal
acceptance to predict ED symptoms 1 year later, such that gastric symptoms were related to
ED symptoms in the presence of low perceived maternal acceptance. This effect was also
influenced by the child's sex, such that these relationships were statistically significant in
girls but not boys. To our knowledge, this study is the first to examine the presence and
severity of ED symptoms longitudinally using the ABCD sample. These findings inform
our understanding of the development of EDs and may contribute to improving prevention
efforts and the identification of children at risk.

While GI dysfunction was included in the earliest conceptualizations of AN (Lasegue,
1873/1997), recent work has emphasized the importance of early aversive Gl experience as
a central feature in a conceptualization of AN focused on visceral learning and interoceptive
sensations (Zucker & Bulik, 2020). Early aversive visceral sensations are thought to
contribute to sensitization to gastric pain and avoidance behaviors such as food restriction. It
is thus hypothesized that GI symptoms in childhood increase risk for the later development
of AN. Previous research has shown that digestive problems are indeed associated with
increased risk for AN and other EDs (Hedman et al., 2019; Marchi & Cohen, 1990;

Marild et al., 2017; Zerwas et al., 2017). However, most of these studies are based on
examining medical records of disorders such Celiac disease, and the risks associated may
be confounded by the effects of dietary treatments (Conviser et al., 2018). Our findings

Int J Eat Disord. Author manuscript; available in PMC 2023 February 22.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kerr et al.

Page 8

thus uniquely add to the body of evidence for Gl symptoms as a risk factor for EDs by
prospectively linking these symptoms in a large sample of children.

The association between gastric symptoms and increased risk for ED symptoms in the
ABCD sample was qualified by an interaction with adolescent-reported maternal acceptance
to predict ED symptoms in adolescent girls. It is important to note that while research has
established that parental factors do not cause EDs and are not a primary mechanism in

risk for their development, they do constitute one of a myriad of social and cultural factors
that may interact with brain and biology to influence risk (Le Grange et al., 2010). This

is in line with our findings, which did not show evidence of a main effect for parental
acceptance. Thus, low maternal acceptance on its own is not a sufficient risk factor for

the subsequent development of ED symptoms. Rather, maternal acceptance interacted with
gastric symptoms and the child's sex in its relation to ED symptoms. Previous studies

also support a link between parenting behaviors and ED symptoms (Krug et al., 2016;
Martinson, Esposito-Smythers, & Blalock, 2016), including studies using longitudinal
methods (Zubatsky, Berge, & Neumark-Sztainer, 2015) and research-coded observations
of parenting (Rozenblat et al., 2017).

Our aim in examining the interaction between parental acceptance and gastric symptoms
was exploratory, as little research has examined these effects, and to our knowledge

no past research has explored these associations as they relate to EDs. We sought to

examine their interaction for two primary reasons. First, EDs are complex disorders with
biopsychosocial underpinnings. Often, these facets have been studied in isolation. This could
mask the potential additive or interactive effects of various risk factors. For example, while
speculative, it is possible that parents' responses to their child's GI concerns may influence
aversive visceral conditioning, such that either ignoring or overreacting to a child's Gl
complaints may influence the child's attention to these aversive interoceptive sensations.
Indeed, a past study found that parenting was associated with risk for irritable bowel
syndrome in a school-based sample of adolescents (Xing, Hou, Zhou, Qin, & Pan, 2014).
Our other motivation for exploring these interactive effects was that parenting represents

a modifiable risk factor, as demonstrated by programs that are effective in improving the
parent—child relationship (e.g., 7uning in to Teens, Havighurst, Kehoe, & Harley, 2015).
Interventions aimed at parenting behaviors may help to buffer the ED-related effects of these
early childhood GI symptoms.

Our results did not support effects of fathers' warmth and acceptance on later ED symptoms,
either as a main effect or a moderator. Past studies specifically examining the effects of
fathers' parenting have reported mixed results. Similar to our research, Zubatsky et al. (2015)
did not find any associations between paternal parenting style and adolescents' disordered
eating 5 years later. In contrast, a cross-sectional study (McEwen & Flouri, 2009) reported
that fathers' psychological control and overprotection as reported by the adolescent were
associated with higher ED symptoms in this non-clinical sample. As in other areas of
developmental research, fathers are relatively understudied, and further research is needed
to more clearly determine the effects of paternal parenting behaviors. The ABCD Study
provides an opportunity to continue examining these effects over time, as youths' report of
fathers' parenting are provided longitudinally.
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It should be noted that the effects of gastric symptoms, maternal acceptance, and the
interaction between them were only statistically significant in adolescent girls. These results
are in line with a recent longitudinal study in Australian adolescents that found low parental
warmth and monitoring predicted ED symptoms in adolescent girls but not boys (Krug et
al., 2016). With regard to gastric symptoms, previous studies of premorbid GI problems
have largely focused on females (Hedman et al., 2019; Marild et al., 2017), precluding the
examination of interactions with sex. One study reported a link between autoimmune or
autoinflammatory disorders in childhood and later ED development that was particularly
strong in boys, but after limiting the disorders to those with a GI component, the effects
persisted only for girls (Zerwas et al., 2017). It is therefore possible that these are sex-
specific risk factors that may contribute to the higher prevalence of EDs in adolescent girls
as compared to boys. This may be at least partially due to visceral sensations and bodily
changes that occur with female pubertal development (Zucker & Bulik, 2020). Of note,

sex differences in functional Gl disorders (i.e., those without a known organic cause) have
been reported in adults, with a higher prevalence in women than men (Koloski, Talley, &
Boyce, 2002), but a recent study reported no sex differences in children and adolescents,
with the exception of functional constipation being more common in boys (Lewis, Palsson,
Whitehead, & van Tilburg, 2016).

This is the first study to our knowledge to utilize a large, population-based dataset to
examine the interactive effects of two disparate risk factors—gastric symptoms and parental
acceptance—to predict ED symptoms during early adolescence. The use of the ABCD Study
dataset has many advantages, including a large sample that is relatively representative of
the US population, a wide variety of measures across multiple domains, prospective rather
than retrospective reporting, and the ability to conduct follow-up studies in the future to
explore these effects as the study participants progress through adolescence. There are a
few limitations, however, in utilizing this dataset in the study of EDs. Our GI symptom
measure was limited to gastric symptoms, without assessing symptoms of the lower Gl
tract (e.g., constipation, diarrhea), and parents were instructed to only endorse symptoms
without a known organic cause. The first two waves of data collection also did not include
self-reported ED symptoms for the adolescents. It is likely that some parents are unaware
of their child's ED-related thoughts and behaviors, and these would thus not have been
accurately assessed. Incongruencies in the ABCD dataset between parent and child reports
of other mental health symptoms and behaviors have previously been reported (DeVille et
al., 2020). Future waves of data collection will assess self-reported ED symptoms, at which
time we will be able to conduct a longitudinal analysis with multiple timepoints and also
determine how well parent- and self-reported ED symptoms match. Relatedly, as yet, the
ABCD Study does not include observational measures of parenting behaviors. It is thus
important to emphasize that our findings relate to the child's perception of maternal warmth
and acceptance, which is important in its own right but also has different implications for
interpretation. Additionally, the age of the current sample is still younger than the typical
age of onset for EDs, and indeed, there was a low rate of any reported ED symptoms in

our sample. However, studying this younger age range may help identify early risk factors
for ED diagnosis. While our effect sizes were relatively small, this is typical of studies
with large samples, including the ABCD Study (Owens et al., 2020). Effects of this size
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may more accurately reflect those of the general population and are likely still meaningful
(Funder & Ozer, 2019). Finally, the lack of statistically significant effects for adolescent
boys could be due to the inadequacy of current assessment tools for ED symptoms in boys
as well as differences in symptom presentation (Gorrell & Murray, 2019). For example, a
past study reported links between maternal attachment and muscle preoccupation in boys
(Meesters, Muris, Hoefnagels, & van Gemert, 2007). Further research is needed to refine
the potential relationship between GI symptoms and parenting behaviors in the risk for ED
symptoms in adolescent boys.

This study provides evidence for an interactive effect between gastric symptoms and child-
reported maternal warmth and acceptance in their relation to later ED symptoms in young
adolescent girls. Applications of these findings may inform prevention. For example, young
adolescent girls presenting with GI symptoms should be monitored for the development of
aberrant eating behaviors or cognitions, particularly if there are indications of perceived

low acceptance and warmth from their mother. Future directions include replication of these
results in the entire ABCD sample; following these effects over time as more waves of data
collection are completed; and examining other factors, such as neurobiological measures,
that may contribute to risk for EDs during adolescence.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Girls Boys

Year 1 ED Symptoms

0.0-
4 6 8 4 6 8
Baseline Gastric Symptoms
Maternal Acceptance == Average == Low
FIGURE 1.

Interaction between maternal acceptance and gastric symptoms in the prediction of eating
disorder symptoms 1 year later. Post-hoc analyses were performed using linear mixed-
effects models separately for boys and girls. Results revealed that for girls, maternal
acceptance moderated the effect of baseline gastric symptoms in the prediction of Year 1
eating disorder (ED) symptoms, such that higher gastric symptoms and lower self-reported
maternal acceptance at baseline were associated with increased ED symptoms 1 year later.
No such interaction effect existed for boys
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Sample demographics

Sex
Female
Male
Race/ethnicity
Asian
Black
Hispanic
White
Other
Parent eaucation
<H.S diploma
H.S. diploma/GED
Some college
Bachelor's degree
Post-graduate degree
Household income
$50k or below
$50k-$100k
$100k or above
Parent marital status

Married or living together

Not married or living together

2,370
2,580

114
464
941
2,942
489

182
347
1,208
1,356
1,851

1,133
1,392
2059

3,800
1,133
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