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Abstract

Despite emerging evidence that food insecurity (FI) is associated with elevated rates of eating
pathology, little is known about the lasting impact of FI on eating behaviors. Studies that have
explored the association between FI during childhood and eating behavior in adulthood have

not accounted for current FI. The present study explored differences in disordered eating (DE)
and related appetitive traits among four groups of cisgender female mothers: individuals who

(1) endorsed childhood FI only (n=96), (2) endorsed current FI only (n=134), (3) endorsed

both childhood and current FI (n=257), and (4) denied both childhood and current FI (n=146).
Participants responded to online questionnaires including items from the USDA Household

Food Security Survey Module, the 7-item Eating Disorder Examination-Questionnaire, the Eating
Disorder Diagnostic Scale, and the Adult Eating Behavior Questionnaire. Adjusting for age and
race/ethnicity, ANCOVASs explored mean differences between groups in DE and appetitive traits,
and a modified Poisson regression model examined differences in binge-eating prevalence across
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the four FI groups. The “current FI only” group consistently endorsed the highest levels of DE
and related appetitive traits followed by the “current and childhood FI” group, suggesting newly
food-insecure women may be at highest risk for DE. Interestingly, across almost all constructs,
the “childhood FI only” group did not differ significantly from the “no FI” group. These findings
suggest that improved access to food may help offset risk for adult DE related to experiences of FI
in childhood.

In adults, current food insecurity (FI; i.e., a lack of access, or worry about continued access,
to adequate food for an active, healthy lifestyle) has been consistently related to disordered
eating (DE) symptoms, including weight and shape concerns, fear of weight gain, and
intentional restriction for weight loss,:2 but most robustly to binge eating and inappropriate
compensatory behaviors.3-6 To date, much of the work linking FI to DE has examined
current FI in cross-sectional datasets. Thus, the impact of FI on eating behaviors across time
is still relatively unknown. Approximately 1 in 8 US households with children are affected
by FI, highlighting the need to understand the impact of FI early in life on adult eating
behavior. Children living in food-insecure households are more likely than food-secure peers
to be described by their parents as having elevated responsiveness to food (e.g., motivation
to eat triggered by the availability of food or reminders of food), food enjoyment, and
emotional overeating.8 These appetitive traits are linked to risk for weight gain across

the lifespan® and DE in adults.1%-11 Children in FI households are known to be at elevated
risk for higher body mass index (BMI) after adjusting for other socioeconomic factors.12
Overweight and obesity in childhood are linked to increased risk for the development of DE
during puberty or later in life.13-16 Thus, the full impact of childhood F1 on eating behavior
may not become apparent until individuals have passed through puberty and early adulthood,
developmental periods when incidence of DE increases.1’-19

Six studies have explored the impact of prior FI on current DE. Two studies explored the
relationship cross-sectionally using college undergraduates’ retrospective report of FI before
age 18. Within both studies, experiencing FI before beginning college was associated with
elevated symptoms of DE (e.g., overall DE20 and preoccupation with food, but not binge
eating or hiding food?1). However, these analyses did not adjust for the impact of current

FI, and given the often chronic nature of poverty and Fl, it is not possible to determine
whether the increased levels of DE in the Fl-exposed participants were attributable to the
developmental impact of past FI or the direct impact of current FI.

Three sets of analyses, all using data from Project EAT (Eating and Activity over Time),
explored the longitudinal relationship between FI and DE from adolescence to adulthood.
Consistent results emerged from two different Project EAT cohorts: after adjusting for
sociodemographic factors, Fl in adolescence predicted higher rates of binge eating in late
adolescence and young adulthood.#12:22 Adolescent FI was also examined as a longitudinal
predictor of other DE symptoms and behaviors, but no significant associations were
observed with young adult disordered weight-control behaviors (e.g., vomiting) or chronic
dieting®12. Despite methodological strengths including large, population-based cohorts
and longitudinal data analysis adjusting for a range of DE behaviors and socioeconomic
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variables, these analyses did not adjust for current FI at the timepoint when binge-eating risk
or incidence was assessed.

To our knowledge, only one study has explored the relationship between Fl and DE in a
model that included both past and current FI as predictors. Using the same cohort as Hooper
et al.,12 Larson and colleagues?? found that adjusting for severe FI in adolescence did not
significantly attenuate or change the cross-sectional relationship between young adult FI
and binge eating, which was again more common among emerging adults with current FI
compared to food-secure peers. Notably, while this study demonstrates the robust nature of
the association between current FI and binge eating, it does not directly explore whether the
experience of childhood FI is associated with later DE when FI is not present.

To our knowledge, no study exploring the impact of FI during childhood on eating behavior
in adulthood has controlled for current FI when exploring these relationships. Although the
experience of Fl is often transient and episodic, FI tracks strongly with low income, low
educational attainment, and other indicators of economic marginalization across all stages
of life.2425 Thus, there is a strong likelihood that a large percentage of individuals who
experienced FI before 18 years of age remain at risk for FI in adulthood. To isolate the
relationship between childhood FI and adult DE, it is necessary to assess and control for
concurrent adult FI. More replication is also needed, as four of six studies exploring this
relationship used data from Project EAT cohorts, which, though diverse, are drawn from the
same geographic region. Further, given that children start developing their relationship with
food at an early age, the experience of childhood FI could also influence the development of
various appetitive traits. Thus, exploration of a variety of DE symptoms and appetitive traits
in adulthood is needed to understand the scope of eating behaviors associated with FlI.

Past studies have explored the association between childhood FI and adult eating behaviors
exclusively in young adulthood, a period of high risk for experiencing FI. The present study
explored FI in another high-risk group, mothers living in households with young children25.
Parents may be at elevated risk for experiencing FI due to the cost of rearing children

and the tendency for parents to attempt to buffer the effects of FI from their children.
Indeed, 34% of caregivers (compared to 4.9% of their children) endorsed skipping meals

or eating less when the family had run out of food or money to buy food on the National
Longitudinal Survey of Children and Youth (NLSCY)?27 . Further, studies have highlighted
that low-income mothers compromise their nutritional intake to preserve food access for
their children6,

The current study explored differences in DE and related appetitive traits between four
groups of mothers of 6-11-year-old children: (1) individuals who endorsed childhood FI
only, (2) individuals who endorsed current Fl only, (3) individuals who endorsed both
childhood and current FI, and (4) individuals who denied childhood and current FI. By
comparing levels of DE and appetitive traits across these groups, we aimed to explore the
differential relationship between DE and FI that is childhood-limited, adulthood-limited, or
recurrent. We hypothesized that (1) mothers who experienced both childhood and current FI
would endorse the highest levels of DE and DE-related appetitive traits, whereas (2) mothers
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who denied childhood and current FI would endorse the lowest levels. Comparisons between
the childhood Fl-only and current Fl-only groups were exploratory.

Methods

Participants

Our sample included 633 cisgender female mothers (mean age=34.77, SD=7.40) recruited
using Amazon’s Mechanical Turk (MTurk) for an online study about the “impact of food
availability on eating and feeding behaviors”. Given our primary research questions, we
recruited approximately half the sample to have experienced FI during childhood, and

the other half to have denied experiencing FI during childhood. A secondary aim of the
data collection included exploring the influence of FI on parent feeding practices; thus, an
additional inclusion criterion was having at least one child between the ages of 6-11 years.
Only women were recruited due to the higher prevalence of ED pathology in women?8 and
the higher likelihood that mothers would be directly involved in feeding their children.

Participants were compensated $5 for the completion of the study, which, on average, took
28.49 minutes (SD=22.31) to complete. To ensure data quality, MTurk worker qualifications
included a Human Intelligence Task (HIT) approval rate of greater than 95% (humber of
approved HITs that a worker has completed) and number of HITs approved greater than 100
(number of HITs that a worker has successfully completed since registering with MTurk).
These requirements are consistent with other studies using MTurk samples (i.e., 290%
approval rate, =100 approved HITs)2°. Participants also needed to reside within the United
States. Participants provided online informed consent at the beginning of the study. All study
procedures were approved by the University of Chicago’s Institutional Review Board.

The full sample collected included 805 mothers. Six quality checks that asked participants
to select the sentence that does not make semantic sense (e.g., “Planes yell on the dream”)
from a set of four syntactically correct sentences (“Boats are sailing on the lake”) were
administered throughout the study. The average completion time of the survey did not differ
by the number of quality checks missed with one exception. Next, the internal consistency
of well-validated, reliable measures (that include reverse-scored items) was explored by the
number of missed quality checks. Cronbach’s alphas decreased when including individuals
who missed four or more quality checks. Thus, our final analytic sample excludes those who
missed at least four of six quality checks (h=171) and one individual who had missing data
assessing current FI (n=1) for a total of 633 women. Our sample was economically diverse
with 18.0% reporting a household income<$30,000, 40.6% between $30,000 and $59,999,
23.1% between $60,000 and $89,999, and 18.3%=$90,000. Participants predominantly
identified as non-Hispanic (82.0%) and White (77.4%), followed by participants who
identified as African American (18.3%), Asian (3.8%), American Indian/Alaskan Native
(3.2%), Native Hawaiian/Pacific Islander (1.1%), and those who preferred not to provide
their race or ethnicity (1.3% and 2.4%, respectively).

Eat Behav. Author manuscript; available in PMC 2024 April 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

O’Connor et al.

Measures

Page 5

Childhood and Current Food Security Status.—Three gateway items from the
USDA Household Food Security Survey Module39 were used to assess childhood and
current food security. Specifically, participants were asked to select whether the following
statements were “often true”, “sometimes true”, or “never true”: “We worried whether our
food would run out before we got money to buy more”, “The food that we bought just
didn’t last, and we didn’t have money to get more”, and “We couldn’t afford to eat balanced
meals”. When assessing childhood food security status, participants were instructed to “...
think back to your childhood, when you were living with your parents or the guardians who
raised you. Indicate whether the following statements were true during any point in your
childhood.” When assessing current food security, participants were asked to respond to
these three items based on the last 12 months.

For both childhood and current Fl, participants who endorsed “never true” for all three
statements were considered “food secure”, whereas participants who endorsed either
“sometimes true” or “often true” for any of the three items were considered “food insecure”.
Participants were then divided into four FI groups: (1) those who denied both childhood

and current FI (“No FI”, n=146), (2) those who endorsed only childhood FI (“Childhood FI
only”, n=96), (3) those who endorsed only current FI (“Current FI only”, n=134), and (4)
those who endorsed both childhood and current FI (“Childhood & Current FI”, n=257).

Disordered Eating.—The brief Eating Disorder Examination Questionnaire (EDE-Q)
consists of seven items from the EDE-Q that assess dietary restraint, weight/shape
overvaluation, and body dissatisfaction, as well as a global score.3! The brief EDE-Q has
been validated as a standalone measure,32 and studies demonstrate good convergent and
discriminant validity compared to other eating disorder measures.33 Cronbach’s alpha in the
current sample ranged from 0.92-0.93.

Binge Eating.—Two dichotomous (yes/no) questions from the Eating Disorder Diagnostic
Scale for the DSM-5 (EDDS-5)3* assessed binge eating. Participants who responded
affirmatively to both questions: “During the past 3 months have there been times when you
have eaten what other people would regard as an unusually large amount of food (e.g., a pint
of ice cream) given the circumstances?” and “During the times when you ate an unusually
large amount of food, did you experience a loss of control (e.g., felt you couldn’t stop eating
or control what or how much you were eating)?” were coded as endorsing binge eating.

The EDDS based on the DSM-IV has demonstrated good reliability, criterion validity with
interview-based assessments, and convergent validity with eating pathology risk factors.3°

Appetitive Traits.—The Adult Eating Behavior Questionnaire (AEBQ)!! is a 35-item
self-report questionnaire that assesses appetitive traits in adults. Items are rated on a
5-point Likert scale ranging from strongly disagree to strongly agree, and yield scores

for eight traits: enjoyment of food, emotional overeating, emotional undereating, food
fussiness, food responsiveness, slowness in eating, hunger, and satiety responsiveness. The
AEBQ demonstrated good factor structure, test re-test reliability (0.73-0.91) and internal
consistency (0.75-0.90).11 Cronbach’s alpha in the current sample ranged from 0.71-0.91.
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Statistical Analyses

Results

One-way analyses of covariance (ANCOVAs) were used to examine mean differences
between the four FI groups in DE (i.e., restraint, overvaluation, and body dissatisfaction)
and appetitive traits (i.e., emotional overeating, food responsiveness, satiety responsiveness,
hunger, emotional undereating, food fussiness, enjoyment of food, and slow eating). Age,
race, and ethnicity were included as covariates, as each was theorized to act as a confounder
of the associations of interest. Post-hoc Tukey contrasts were performed to explore pairwise
comparisons between groups.

A modified Poisson regression model (i.e., with robust standard errors3®) adjusted for age,
race, and ethnicity was conducted to examine differences in the prevalence of binge eating
between the four FI groups. Pairwise comparisons were examined by changing the reference
category for FI group in the regression model.

Results from the one-way ANCOVAs are presented in Table 1 and Figures 1-2. For all DE
outcomes and the majority of appetitive traits, significant group differences were indicated
(0's<.01). Largely, the “Current FI only” group demonstrated the highest endorsement

of DE and appetitive traits, followed by the “Current & Childhood FI group”. There

were no significant differences between the “No FI” and “Childhood FI only” groups for
most DE and appetitive traits. The only exception was satiety responsiveness, for which
the “Childhood FI only” group endorsed lower levels than the “No FI” group. Notably,

the “Current FI” group demonstrated significantly higher endorsement compared to the
“Current & Childhood FI” group on EDEQ Total Score, restraint, emotional overeating,
satiety responsiveness, and emotional undereating. No significant differences were observed
between these two groups on overvaluation, body dissatisfaction, food responsiveness,
hunger, food fussiness, enjoyment of food, and slow eating.

Two exceptions to this pattern included the enjoyment of food subscale, which demonstrated
the inverse pattern. Specifically, those experiencing “Current FI only” demonstrated the
lowest endorsement of enjoyment of food with similar levels of enjoyment of food indicated
for the “No FI”, “Childhood FI only”, and “Current & Childhood FI” groups. The second
exception was for the slow eating subscale, which exhibited no significant differences
among groups.

The prevalence of binge eating differed significantly by FI group after adjusting for age
and race/ethnicity, X2(3, M=633) = 35.73, p<.001. Specifically, the prevalence of binge
eating in the “Current FI only” group was 1.83 (95% confidence interval [CI]: 1.35, 2.49)
times as high as that in the “No FI” group, 2.78 (95% CI: 1.72, 4.50) times as high as

that in the “Childhood FI only” group, and 1.84 (95% CI: 1.41, 2.38) times as high as that
in the “Current & Childhood FI” group (see Figure 3). Each of these group differences in
prevalence of binge eating was significant at p<.001.
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Discussion

To advance understanding of how childhood FI may influence adult eating behavior, this
study examined differences in DE and related appetitive traits by current FI status and
childhood FI history among mothers. While results pertaining to current FI were consistent
with prior studies documenting a cross-sectional link between FI and DE,® consideration

of childhood FI history yielded more nuanced findings. Contrary to our hypotheses, results
indicated that the highest levels of DE and related appetitive traits generally were observed
in women experiencing current Fl without a history of childhood FI, with the next highest
levels observed in those who reported both current and childhood FI. Differences between
these two groups were more apparent for measures of behavior (e.g., dietary restraint, binge
eating, emotional overeating, emotional undereating) than those of cognitively-oriented
constructs (e.g., weight/shape overvaluation, body dissatisfaction). These findings may
reflect that women with recurrent exposure to FI may be more connected to resources or
have found coping strategies to alleviate some of the behavioral DE symptoms, but not the
cognitive symptoms. Further, newer experiences with FI could also reflect the existence of a
recent and ongoing stressor that led to current FI (e.g., divorce, illness, job loss, etc.). Thus,
the possibility of compounding stressors and/or the lack of connection to resources related
to FI may explain the higher levels of DE and DE-related appetitive traits in the “Current FI
only” group relative to those who experience FI more chronically.

Also counter to our hypotheses, currently food-secure women with a history of childhood FI
did not exhibit significantly elevated levels of any aspect of DE or appetitive traits relative
to women with no FI history, with one exception. Women who endorsed childhood Fl
reported significantly lower satiety responsiveness than women who denied both current and
childhood Fl, indicating that those with childhood FI may have more difficulty recognizing
when they feel full. Women with both current and childhood FI exposure reported similar
levels of satiety responsiveness compared to women with childhood-limited FI.

A possible explanation for why women exposed to FI during childhood, regardless of
current food security status, may endorse lower satiety responsiveness is that children

in food insecure households are more likely to be encouraged to “clean their plate,”

and have fewer opportunities to self-regulate eating based on satiety cues. Numerous
studies, including both observational and experimental designs, have found that encouraging
preschool and school-aged children to ignore satiety cues in favor of external cues (e.g.,

the amount of food served) is associated with diminished responsiveness to internal satiety
signals.37:38 Although these feeding practices have been found to be common in general
samples,3940 there is some indication that they are more common in FI households, which
could help to explain the current finding that childhood FI is specifically linked to low
satiety responsiveness in adults. For example, one qualitative study of parents of children
5-7 years old found that less than a third of food-secure families required their children

to finish all the food on their plates compared to approximately half of food-insecure
families, and that parents in food-insecure families were more likely to perceive their role in
family mealtimes as ensuring that their child ate enough food.#! Food-insecure parents cited
family anxiety about food waste and protecting children from hunger as reasons for their
encouragement of clean plates.*2
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Interestingly, within our study, women currently experiencing FI with no history of
childhood FI reported the highest levels of satiety responsiveness (i.e., endorsed becoming
full more easily and before a meal is finished). While reasons for this elevation are unclear,
it is possible that the preoccupation with food that is reported in food-insecure populations?!
may lead individuals (without a prior history of disrupted satiety responsiveness) to attend
more closely to their satiety cues. Longitudinal studies are needed to better understand how
unreliable access to food affects satiety responsiveness over time.

Finally, enjoyment of food seemed to exhibit a different pattern of results compared to DE
and other appetitive traits explored. Specifically, women experiencing current FI reported
significantly lower levels of enjoyment of food compared to women in the “No FI”” group
and women who endorsed “Childhood FI only”. No significant difference was observed
between the “Current FI only” group and “Current & Childhood FI” groups. Items on the
enjoyment of food scale include “I look forward to mealtimes”. Given the stress associated
with the experience of FI43, it is possible that individuals experiencing current FI, regardless
of the experience of childhood FI, view food and mealtime as less pleasurable. A similar
pattern emerged for food fussiness, a measure of limited dietary variety and reluctance to
try new foods (e.g., selective eating). None of the Fl-exposed groups differed from the
no-FI group on this variable, but participants with current FI only endorsed slightly higher
food fussiness compared to the childhood-only FI participants. Some have suggested that
childhood FI may be a risk factor for the development of selective eating, which in turn can
lead to symptoms of Avoidant/Restrictive Food Intake Disorder.444° Research suggests that
it can take as many as 20 exposures to a novel food before children are willing to incorporate
it into their diets.#® Families with FI report difficulties with exposing their children to

a variety of foods, or hesitancy to serve foods that the child might not accept,*2 but no
available evidence supports the hypothesis that FI is concurrently related to selective eating.
Indeed, several studies have failed to find an association between concurrent childhood FI
and childhood food selectivity.4”:48 Notably, however, our effect sizes were small for both
enjoyment of food and food fussiness.

Although the present study has several strengths (e.g., large sample, exploration of DE
and appetitive traits, independent assessment of childhood and current Fl), it also has
limitations. First, the evaluation of childhood FI relied on three retrospective items. There
may be bias in retrospective reporting, which may be particularly true for childhood FI
given that parents often attempt to buffer the effects of FI from their children.® Thus,
participants may have been unaware of the extent to which their parents were concerned
about food access when they were children. Second, both current and childhood food
security status were evaluated dichotomously, whereas it is recognized that FI exists on a
spectrum. Further research examining a more nuanced view of past and current FI (e.qg.,
duration, severity) is needed. Similarly, binge eating was assessed dichotomously using
two items from the EDDS-5 that have not been explored for psychometric qualities. Thus,
future research using more nuanced and well-established measures of binge eating is needed.
Third, the present study collected data using Amazon’s Mechanical Turk. While quality
checks and worker requirements were used to ensure data quality, there has been debate
within the field regarding the use of MTurk.5%:51 Our data quality checks and screening
processes are consistent with recommendations for collecting quality data, and screening
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for poor-quality data, on MTurk.52 Fourth, our sample included data from mothers who had
at least one child aged 6-11, which may have limited generalizability to all parents or all
adult women. Fifth, while the brief EDE-Q has been demonstrated as appropriate for use

in food-insecure samples (i.e., no differential item functioning between food insecure and
food secure samples®3), similar exploration of the psychometric properties of items on the
AEBQ has yet to be conducted. Sixth, the present study did not control for SES, and thus

it is unclear whether FI specifically or disadvantage more broadly drives the relationship
between FI and DE. Finally, the cross-sectional nature of the present study precludes our
ability to establish temporality. Longitudinal studies are needed to further delineate how the
experience of Fl is associated with DE overtime.

This study was the first to our knowledge to explore the association between childhood

FI and adulthood eating behaviors accounting for current FI. Despite consistent emerging
evidence of associations between current Fl and DE, this study suggests that the experience
of Fl in childhood is not linked with elevated eating pathology during adulthood in the
absence of current FI, as women with childhood-limited exposure to FI reported similar
levels of DE and appetitive traits to women with no experience of FI. Further, exposure

to both childhood and current FI was not associated with worse DE-related outcomes than
current FI only. These findings were consistent across multiple measures of DE cognitions,
behaviors, and related traits, and highlight a continued need for assessment of DE in
individuals and communities at highest risk for FI, particularly those who are newly food
insecure. Further, there may be policy-related future directions as our findings provide
preliminary support for optimism that improving access to food may help offset risk for
adult DE related to experiences of FI in childhood.

Drs. Shannon O’Connor, Hana Zickgraf, and Vivienne Hazzard were supported by the National Institute of Mental
Health under award number T32 MH082761. The content is solely the responsibility of the authors and does not
necessarily represent the official views of the National Institutes of Mental Health.
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Highlights

Childhood food insecurity was not associated with elevated adult disordered
eating (DE)

Individuals experiencing current food insecurity exhibited the highest levels
of DE

Results were largely consistent across a range of DE constructs and appetitive
traits
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Figure 1.

Mean EDE-Q subscale scores by food insecurity group, adjusted for age and race/ethnicity
(error bars indicate 95% confidence intervals; ** p< .01, *** p<.001)
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Figure 2.
Mean AEBQ subscale scores by food insecurity group, adjusted for age and race/ethnicity

(error bars indicate 95% confidence intervals; * p< .05, ** p< .01, *** p<.001)
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Figure 3.
Predicted prevalence of binge eating by food insecurity group, adjusted for age and race/

ethnicity (error bars indicate 95% confidence intervals; *** p < .001)
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