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Abstract
Objective: To examine: (1) cross-sectional and longitudinal associations between
measures of food insecurity (FI; household status and youth-reported) and intuitive
eating (IE) from adolescence to emerging adulthood; and (2) the association
between FI persistence and IE in emerging adulthood.
Design: Longitudinal population-based study. Young people reported IE and FI
(two items from the US Household Food Security Module) in adolescence and
emerging adulthood. Parents provided data on household FI via the six-item US
Household Food Security Module in adolescence.
Setting: Adolescents (Mage= 14·3 ± 2 years) and their parents, recruited from
Minneapolis/St. Paul public schools in 2009–2010 and again in 2017–2018 as
emerging adults (Mage= 22·1 ± 2 years).
Participants: The analytic sample (n 1372; 53·1 % female, 46·9 %male) was diverse
across race/ethnicity (19·8 % Asian, 28·5 % Black, 16·6 % Latinx, 14·7 %Multiracial/
Other and 19·9 % White) and socio-economic status (58·6 % low/lower middle,
16·8 % middle and 21·0 % upper middle/high).
Results: In cross-sectional analyses, youth-reported FI was associatedwith lower IE
during adolescence (P= 0·02) and emerging adulthood (P< 0·001).
Longitudinally, household FI, but not adolescent experience of FI, was associated
with lower IE in emerging adulthood (P = 0·01). Those who remained food-inse-
cure (P= 0·05) or became food-insecure (P = 0·02) had lower IE in emerging adult-
hood than those remaining food-secure. All effect sizes were small.
Conclusions: Results suggest FI may exert immediate and potentially lasting
impacts on IE. As evidence suggests IE is an adaptive approach conferring benefits
beyond eating, it would be valuable for interventions to address social and struc-
tural barriers that could impede IE.
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Food insecurity (FI; i.e. lack of consistent, dependable
access to sufficient food for an active, healthy life)
affected 10·5 % of households in the USA in 2020, and
almost 4 % of households experienced very low food
security, meaning at least one family member’s food
intake was reduced due to limited resources for food(1).
FI is an important health equity issue in the USA that dis-
proportionately affects certain groups. For instance,

relative to the national average (10·5 %), FI prevalence
was significantly higher in 2020 among non-Hispanic
Black households (21·7 %), Hispanic households
(17·2 %) and households with children (14·8 %), but sig-
nificantly lower among non-Hispanic White house-
holds(1). These disparities have widened since the onset
of the COVID-19 pandemic(1), which is of serious concern
given that FI is a primary social determinant of health
that is associated with chronic disease and worsened
mental health(2,3).Article last updated 16 May 2023
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Growing evidence documents associations between FI
and disordered eating behaviours(4). Cross-sectionally, FI
has been linked to engagement in extreme weight-control
behaviours, binge eating and a greater likelihood of screen-
ing positive for an eating disorder among adolescents and
young adults(5,6). Recent longitudinal evidence also found
that FI in adolescence predicted later binge eating(5).
Fluctuations in food availability are thought to contribute
to these associations, as individuals must modify their
intake in response to alternating periods of food scarcity
and availability at home(4). This hypothesis is supported
by research into the neurobiological, psychological and
behavioural effects of food deprivation. For instance, there
is evidence that dietary restraint (i.e. attempting to restrict
food intake) is associated with greater reward responsivity
and reward-related learning, such that foods may become
more exciting when available again(7). This association
does not appear to be limited to those engaging in restraint
driven by weight or shape concerns, as women with a his-
tory of poverty-associated food deprivation described the
feelings of pleasure and anticipation that accompanied
food availability in qualitative interviews(8). Caloric restric-
tion can increase attentional bias to food cues, particularly
for foods that are highly palatable and calorie-dense(9). This
effect might be further compounded for those experiencing
FI, as hyper-palatable and calorie-dense foods are often
more readily accessible and affordable(10). When food is
scarce or intermittently available, seeking higher calorie
foods or eating large quantities might be evolutionarily
adaptive but could also drive the link between FI and binge
eating(4,5). FI is also associated with higher BMI(11), which
could partially explain the associations between FI and
extreme weight-control behaviours. As westernised cul-
tures emphasise leanness while devaluing and stigmatising
higher weight(12), those with a history of FI and high BMI
might be more likely to use extreme weight-control behav-
iours to attempt weight loss.

The theory that dietary restraint drives disordered
behaviours such as binge eating also underlies the rationale
for an eating approach known as intuitive eating (IE). IE is a
multidimensional framework that emphasises eating
according to hunger and satiety cues(13). According to IE,
letting go of dieting is a necessary first step because non-
medically necessary food rules can disrupt one’s attune-
ment to their internal cues and increase the risk for eating
in the absence of hunger(13). There is growing support for
IE as an adaptive eating style that confers benefits beyond
eating(14). For example, there is cross-sectional evidence of
IE’s associations with lower disordered eating, body dissat-
isfaction, and depressive symptoms, and higher emotional
functioning and fruit and vegetable intake(14,15). Though
longitudinal and intervention research is still nascent, pre-
liminary evidence is encouraging. For example, longi-
tudinal evidence suggests that IE predicts better
psychological health and less disordered eating in commu-
nity samples(16), and that women with gestational diabetes

who had higher IE during the perinatal period displayed
improved blood glucose control postpartum relative to
women with lower IE(17). Further, IE interventions have
resulted in decreases in weight-bias internalisation and dis-
ordered eating and improvements in body image and qual-
ity of life, though most interventions have been conducted
with White women, limiting the generalisability of
findings(18,19).

Despite these benefits, there is mainstream criticism that
IE might be a privileged approach that is simply less acces-
sible for those at lower socio-economic status (SES)(20,21).
The argument is that many of IE’s principles conflict with
the options available to those with limited resources for
food. First, those who lack dependable access to food
may have to eat according to food availability v. hunger
cues, which may increase the likelihood of eating past sati-
ety when food is present(22). Additionally, there is evidence
that among households experiencing FI, the head of the
household is more likely to work multiple jobs and have
varied, changing schedules, which can disrupt both per-
sonal and family feeding routines(23). IE also emphasises
eating satisfying foods that feel good in the body, such
as those that enhance energy levels and do not cause stom-
ach upset(13). However, those at lower SES are more likely
to live in neighbourhoods without access to large grocery
stores or fresh produce(24), thereby limiting the types of
food available. Moreover, fresh produce is less affordable
than packaged foods and requires both greater time and
financial resources to prepare(25). Finally, FI is associated
with heightened emotional stress, depression and anxiety,
which can disrupt attunement to internal cues and increase
the risk for maladaptive eating behaviours(3,26). Therefore,
in the acute context of FI, individuals may not be able to
immediately honour their hunger cues, nor eat a variety
of nutritious foods that support feelings of satisfaction
and satiety. However, given the aforementioned biobeha-
vioural insights into the so-called ‘paradoxical’ effects of
food deprivation(9,11), it also seems plausible that FI could
exert lasting impacts on one’s ability to eat intuitively.

Although there are reasons to believe IE might be more
viable for those with economic privilege, there is no known
longitudinal research on differences in IE by food security
status. A recent cross-sectional paper found that adults
(Mage= 47·3) experiencing FI had significantly lower IE
than those who were food-secure(27). Therefore, the pur-
pose of the current study was to build on this work by
examining: (1) cross-sectional associations between FI
and IE in both adolescence and emerging adulthood; (2)
longitudinal associations between FI in adolescence and
IE in emerging adulthood; and (3) whether the persistence
of FI from adolescence to emerging adulthood is associated
with IE in a younger population-based sample that is
racially, ethnically and socio-economically diverse.
Because data suggest children and parents experience FI
differently and their reports do not always agree(28), we
included measures of household (i.e. parent-reported)
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and youth experience of FI in adolescence. We hypothes-
ised that FI would be related to lower IE in both cross-sec-
tional and longitudinal analyses. We expected that the
young person’s experience of FI would display stronger
associations with IE than the household measure, given
evidence that adults in the household often try to shield
their children from FI’s effects(29). Further, we expected that
young people who remained food-insecure into emerging
adulthood would demonstrate lower IE than their peers
without current or previous FI. Results will help highlight
whether FI might impede access to an adaptive and
health-promoting eating style, which can inform future
work aimed at reducing structural barriers to nutritional
well-being and increasing health equity.

Method

Study design and population
EAT 2010–2018 (Eating and Activity over Time) is a popu-
lation-based, longitudinal study of eating, activity, and
weight-related attitudes, behaviours, and associated socio-
cultural factors from adolescence to adulthood(30). Middle-
and high-school students enrolled at twenty urban public
schools in the Minneapolis-St. Paul, Minnesota metropoli-
tan area were recruited for the study. Participants com-
pleted surveys twice: at baseline during the 2009–2010
academic year (mean age= 14·4 ± 2·0 years) and at fol-
low-up in 2017–2018 (EAT 2018; mean age= 22·0 ± 2·0
years). Of the original sample (n 2793), 65·8 % (n 1568)
completed surveys at both time points; only participants
who responded at both EAT 2010 and 2018 are included
in the current analysis. Attrition did not occur at random;
individuals identifying as female and White at higher SES
were more likely to respond. Thus, we used inverse prob-
ability weighting to minimise response bias and allow
extrapolation back to the original EAT 2010 sample(31).
Inverse probability weighting weights were derived based
on characteristics reported in 2010, including socio-
demographic information, past-year dieting frequency
andweight status. Up to two parents/guardians of each par-
ticipant were invited to participate in the coordinated
Project F-EAT 2010 study(32), and at least one parent/guard-
ian responded for 85·3 % of the adolescent sample; adoles-
cent and parent data were linked by anonymous record
numbers.

The analytic sample included 1372 participants (53·1 %
female, 46·9 % male) who provided IE and food security
data at both time points (EAT 2010 and 2018) and had a
parent/guardian provide household food security data in
adolescence. Relative to national data(33), the weighted
sample was diverse across race and ethnicity (19·8 %
Asian, 28·5 % Black, 16·6 % Latinx, 14·7 % Multiracial/
Other and 19·9 % White). In adolescence, 58·6 % of the
sample were at low/lower middle SES, 16·8 % middle
and 21·1 % upper middle/high.

EAT survey development
The EAT 2010 survey included 235 self-report items assess-
ing a range of factors of potential relevance to weight-
related health among adolescents. Development of this
survey was guided by a review of previous Project EAT
surveys to identify key items, a theoretical framework
which integrates an ecological perspective with Social
Cognitive Theory, multidisciplinary expert review and
pilot testing with adolescents(34–36). Test–retest reliability
of measures was examined using data from a subgroup
of 129 adolescents who completed the EAT 2010 survey
twice within one week. Similarly, measures included on
the Project F-EAT written survey and telephone interview
were reviewed by a panel of content-area experts and
multicultural research staff to address cultural sensitivity
and were pilot tested with parents of adolescents. Details
of the EAT 2010 and F-EAT survey development process
and survey psychometrics have been previously pub-
lished(37). Key items from the EAT 2010 survey were
retained at EAT 2018 to facilitate longitudinal analyses.
EAT 2010 survey items were also modified for EAT 2018,
when appropriate, to reflect secular trends and the devel-
opmental transition from adolescence to emerging adult-
hood. Focus groups were held with twenty-nine young
people to evaluate the 2018 survey; once finalised, a sub-
group of EAT 2018 participants (n 112) completed the sur-
vey twice within 3 weeks to assess test–retest reliability.

Measures

Food insecurity

Household food insecurity
In 2010, the six-item US Household Food Security Survey
Module (modified for self-report) was administered to
parents/guardians of adolescent participants to assess food
security over the prior 12 months(38,39). The six-item survey
module has demonstrated the ability to correctly classify
the food security status of 97·7 % of households compared
with the full, eighteen-item scale(38). Affirmative responses
were summed;≥ 2 affirmative responses indicates low
food security and≥ 5 indicates very low food security(38).
We dichotomised the variable, coding households with < 2
affirmative responses as food-secure and those with> 2 as
food-insecure; agreement of the dichotomised variable
was 90 %.

Food insecurity experience of young people
At each time point, participants responded to two items
from the US Household Food Security Module(39). At EAT
2010, adolescents who experienced any hunger and any
food inadequacy in the home in the prior 12 months were
considered food-insecure (test–retest agreement= 96 %).
At EAT 2018, emerging adults were considered food-inse-
cure if they had experienced any hunger and ever eaten
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less than they should because they did not have enough
money for food in the prior 12 months.

Food insecurity persistence
Persistence of food security was based on young peoples’
experiences of FI in adolescence and emerging adulthood.
We created four categories: (1) remained food-secure
(coded as food-secure in both adolescence and emerging
adulthood); (2) became food-secure (coded as food-inse-
cure in adolescence but food-secure in emerging adult-
hood); (3) became food-insecure (coded as food-secure
in adolescence but food-insecure in emerging adulthood);
(4) remained food-insecure (coded as food-insecure in
both adolescence and emerging adulthood).

Intuitive eating
At both time points, IE was assessed via the following three
items adapted from the Intuitive Eating Scale (IES)(40): ‘I
stop eating when I feel full’, ‘I eat everything that is on
my plate, even if I’m not that hungry’ (reverse-coded)
and ‘I trust my body to tell me howmuch to eat’. Items were
rated on a four-point scale, from 1=Hardly ever to
4= Almost always, and averaged to derive an overall IE
score, with higher scores reflecting greater IE
(McDonald’s ω= 0·50 (2010); 0·56 (2018); test–retest= 0·57
at follow-up).

Demographics
Participants self-reported their sex, age, race and ethnicity
at EAT 2010. Responses options for race/ethnicity were (1)
White, (2) Black or African–American, (3) Hispanic or
Latino, (4) Asian–American, (5) Hawaiian or Pacific
Islander, (6) American Indian or Native American and (7)
Multiracial or other race, with participants able to check
all that applied (test–retest agreement= 92 %). Because
few participants identified as Hawaiian/Pacific Islander
and American Indian/Native American, those youth were
categorised as Multiracial/Other. A classification and
regression tree-based algorithm determined SES based
on the following socio-economic indicators: parental edu-
cational attainment, employment status and public assis-
tance receipt(41).

Data analysis
Analyses incorporated inverse probability weighting to
account for attrition over time and were conducted in R
v4.1.0(42). Descriptive statistics were calculated. Paired-
samples t tests evaluatedwhether IE scores changed signifi-
cantly from adolescence to emerging adulthood. We evalu-
ated statistical significance at P< 0·05.

To evaluate cross-sectional and longitudinal associa-
tions of FI and IE, we conducted linear regression models
with FI status as the independent variable and IE as the
dependent variable. Unadjusted and adjusted models were
conducted, with adjusted models including age, sex, race/

ethnicity and parent education as covariates; longitudinal
models further adjusted for IE in adolescence. IE scores
at both time points and regression residuals across all mod-
els were normally distributed. We ran three separate cross-
sectional models to examine how the following three mea-
sures of FI related to IE: (1) household FI in adolescence,
(2) adolescent experience of FI and (3) emerging adult
experience of FI. The cross-sectional association between
household FI and IE in emerging adulthood was not mod-
elled, as household FI was determined via parent report
and over half of emerging adults did not live at home full
time at EAT 2018. We conducted two separate longitudinal
models to assess how (1) household FI in adolescence and
(2) the adolescent’s experience of FI related to IE in emerg-
ing adulthood. Regression results were reported as unstan-
dardised β coefficients, representing the average IE
difference between food-secure and food-insecure partic-
ipants (after accounting for covariates in adjusted models).
Estimated marginal means from adjusted models (i.e.
model-based estimates that provide the average IE score
within FI status, with adjustment for covariates) were also
reported.

Finally, to test whether IE scores in emerging adulthood
differed across food security persistence from adolescence
to emerging adulthood (using the four-level FI persistence
variable described above), we conducted a linear regres-
sion model adjusted for sex, age, race/ethnicity, parent
education and IE in adolescence followed by pairwise
comparisons of estimated marginal means to evaluate the
nature of any significant differences.

Given established differences in eating behaviours by
gender(14), we also evaluated whether there were signifi-
cant gender differences in the association between FI
and IE by including an interaction term between gender
and FI across all models. Because the interaction was not
significant in any model, we chose not to present those
analyses for parsimony.

We calculated f 2 to estimate the magnitude of the effect
of FI on IE. For adjusted models, f 2 represents the addi-
tional variance in IE that is accounted for when FI is added
to the model (above and beyond covariates). Cohen’s con-
ventions for interpreting f 2 are 0·02= small, 0·15=medium
and 0·35= large(43). Cohen’s d is used as the effect size
measure for pairwise comparisons of IE scores across food
security persistence (0·20= small, 0·50=medium and
0·80= large)(43).

Results

IE significantly decreased from 2010 (M= 2·93) to 2018
(M= 2·87) in the overall sample, t(2751)= 3·03, P < 0·01.
In adolescence, 41·9 % of participants lived in households
with past-year FI per parent/guardian report. The propor-
tion of participants experiencing FI themselves was 14·2 %
in adolescence and 22·3 % in emerging adulthood. From
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adolescence to emerging adulthood, 5·2 % remained food-
insecure, 17·0 % became food-insecure, 8·9 % became
food-secure and 68·9 % remained food-secure.

Cross-sectional associations

Adolescence
In the unadjusted model (Table 1), average IE scores
among adolescents in food-insecure households were
0·08 lower than those in food-secure households
(P < 0·02). However, when accounting for parent educa-
tion, sex, race and age, IE scores were not significantly dif-
ferent between adolescents in food-insecure and food-
secure households (P = 0·09).

Adolescents who reported experiencing FI themselves
had IE scores that were 0·10 lower than adolescents who
were food-secure in adjustedmodels (P= 0·02; unadjusted:
P= 0·002).

Emerging adulthood
Emerging adults who experienced FI reported IE scores
that were 0·13 lower than those who were food-secure
(P < 0·001; unadjusted: P= 0·001; Fig. 1).

Longitudinal associations
Among participants who experienced household FI in ado-
lescence, IE scores were 0·08 lower on average in emerging
adulthood than participants whose households were food-
secure (P= 0·01; unadjusted: P< 0·001; Fig. 1).

The association between the adolescent’s experience of
FI and IE in emerging adulthood was marginally significant
in the unadjusted model (P= 0·045). However, when
accounting for covariates, the association was no longer
significant (P= 0·38).

Food insecurity persistence
In both the unadjusted and adjusted models, there was a
significant association between FI persistence group and
IE in emerging adulthood, Funadjusted (3, 1324) = 3·42,
P= 0·02, f 2= 0·01, Fadjusted (11, 1298)= 8·08, P < 0·001,
f 2= 0·002 (Fig. 2). Specifically, when adjusting for partici-
pants’ baseline IE, those who remained food-secure from
adolescence to emerging adulthood reported IE scores that
were 0·11 higher in emerging adulthood than those who
became food-insecure (P = 0·02, d= 0·14) and 0·13 higher
than those who remained food-insecure (P= 0·05, d=
0·22). Conversely, IE scores in emerging adulthood were
nearly identical for participants who remained food-secure
(marginal M= 2·89) and those who became food-secure
(marginal M= 2·88; P = 0·99). Thus, although adolescents
who experienced FI reported lower IE than adolescents
who were food-secure, those who became food-secure
in emerging adulthood had comparable IE scores to those
who were food-secure at both time points.

Discussion

The purpose of the current study was to investigate: (1)
cross-sectional and longitudinal associations between FI
and IE in adolescence and emerging adulthood; and (2)
whether FI persistence was associated with differences in
IE in emerging adulthood. We found partial support for
our hypotheses; FI and its persistence were associated with
lower IE in cross-sectional and longitudinal analyses, with
differences by FI measure (i.e. household v. young person-
reported). We expected youth-reported FI would be more
strongly associated with IE than household FI, but this
hypothesis was supported in cross-sectional analyses only.
Effect sizes were generally small across analyses. Results
suggest that disrupted intake due to FI likely makes eating
intuitively more challenging in the short term, whereas
household FI may impede IE development over time.
Therefore, results lend tentative support to mainstream
concerns that IE currently may not be equitably accessible
to all(20,21).

In cross-sectional analyses accounting for socio-
demographic factors, household FI in adolescence was
not significantly associated with IE, whereas adolescent
experience of FIwas related to lower IE. Items on the short,
six-item household FI measure that assess hunger and
reduced food intake specifically ask about the experiences
of the parent or other adults in the home, but not about the
children’s experiences. Conversely, the youth measure
specifically asks if the youth has eaten less than they should
or experienced hunger in the prior year. Thus, the lack of a
cross-sectional association between household FI and IE in
adolescence might be partially explained by research
showing that parents in food-insecure households often
try to shield their children from the effects of FI, such as for-
going or restricting their own meals so their children can
eat(29). Consistent with prior data(28), household FI was
more common than adolescent-reported FI, suggesting
the intake of adolescents in some food-insecure house-
holds may not have been affected. These results suggest
the direct experience of hunger or altered intake might
be a more salient proximal influence on IE than house-
hold-level FI. For someonewith current or recent experien-
ces of hunger due to FI, it would be understandable – —

even sensible – to take advantage of food availability by
eating as much as possible, potentially bypassing feelings
of fullness. Moreover, research shows that even acute
dietary restriction can disrupt awareness of interoceptive
cues such as satiety(44). Thus, youth who have experienced
hunger might be less able to detect their internal cues.

Longitudinal analyses displayed the inverse pattern of
results, with household FI in adolescence, but not the ado-
lescent experience of FI, predicting lower IE scores in
emerging adulthood. It appears that household FI might
be a more distal, rather than proximal, influence on IE.
The household food security measure was more compre-
hensive than the youth version, assessing additional factors
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such as being able to afford to eat balanced meals. Given
that household FI is related tomany other structural barriers
and inequities such as income, employment, healthcare
access, housing, neighbourhood safety, discrimination
and more(24,45), it could be this multidimensional measure
captures the long-term effect of broader inequities that
extend beyond experiences of hunger. Because parental
modelling is strongly associated with the eating patterns
young people develop(46), it is also possible that parents
in food-insecure households were less able to model IE
for their children.

Young people who remained food-secure across ado-
lescence and emerging adulthood reported significantly
higher IE scores in emerging adulthood than participants
who became or remained food-insecure from adolescence
to adulthood. These results suggest that experiencing FI
during the transition to adulthood might be detrimental
to the ability to eat according to one’s internal cues. We
did not find evidence that persistent FI was uniquely related
to IE in emerging adulthood. However, because our mea-
surements were spaced 8 years apart, we were only able to
approximate persistent FI and there may have been consid-
erable heterogeneity within groups. To gain a more
nuanced understanding of the cumulative effects of persis-
tent FI on IE over time, future research should consider
more comprehensive assessments of FI at closer intervals.
We also found that IE decreased over time for most partic-
ipants. The reason for this finding is unclear, as there is no
known prior research on the stability of IE from adoles-
cence to emerging adulthood outside of this cohort(16).
However, it is possible that heightened sociocultural
appearance pressures and engagement with appearance-
focused social media in emerging adulthood might make
emerging adults more susceptible to using weight or shape
control behaviours rather than eating according to their
hunger and fullness(47). It is also possible that emerging
adulthood is a uniquely challenging time to eat intuitively,
as young people may experience instability in schedules
and responsibilities as they transition to independence(48).

Nevertheless, because youth who experienced persistent
food security demonstrated the highest IE scores across
time, maintaining consistent access to food might help
buffer decrements to IE during the transition to adulthood.

Taken together, it appears that FI may exert both imme-
diate and potentially long-term effects on IE. In particular, it
appears acute experiences of hunger related to inadequate
or intermittent food availability likely make IE particularly
challenging in both adolescence and adulthood. Long-
term, household FI may negatively affect IE development,
potentially as one component of broader systemic
inequities perpetuating nutritional and health disparities.
Further research is needed to validate these findings, as
effects were generally small, suggesting FI is likely one
of many factors (e.g. sports participation, discrimination
and mental health) affecting IE across adolescence and
emerging adulthood. Nevertheless, it is possible even small
changes in IE over the critical developmental periods of
adolescence and emerging adulthood could have cumula-
tive effects throughout the life course(49).

Although results lend tentative support to mainstream
concerns that IE is a privileged approach, the problem is
not necessarily IE itself, but the inequitable allocation of
resources and disproportionate structural barriers that
likely make IE inaccessible for many. The core framework
of IE emphasises flexibility and attunement to one’s own
needs(13). For those experiencing inconsistent food avail-
ability or access only to processed, packaged and conven-
ience foods, IE would encourage meeting one’s needs by
eating the food that is accessible in the quantity needed(13).
Attempting to restrict intake and adhere strictly to hunger
and satiety cues when food access may become restricted
again would not align with meeting one’s needs, nor would
choosing to not eat less nutritionally dense foods when
they are what are accessible. However, continued focus
and investment within research and policy are needed to
achieve health equity so that individuals themselves do
not bear the primary responsibility for surmounting the
structural barriers they face. Policies that promote greater

Table 1 Cross-sectional and longitudinal associations between food insecurity and intuitive eating

Analysis Food insecurity measure

Unadjusted Adjusted

b SE t P f 2 B SE t P f 2

Cross-sectional
Adolescence Household −0·08 0·03 2·41 0·02 0·004 −0·06 0·03 1·70 0·09 0·003

Adolescent experience −0·14 0·05 3·08 0·002 0·01 −0·10 0·05 2·27 0·02 0·01
Emerging adulthood Emerging adult experi-

ence
−0·12 0·04 3·19 0·001 0·01 −0·13 0·04 3·43 < 0·001 0·01

Longitudinal
Adolescence to emerging adult-
hood

Household −0·11 0·03 3·33 < 0·001 0·01 −0·08 0·03 2·45 0·01 0·01
Adolescent experience −0·09 0·05 1·94 0·045 0·002 −0·04 0·05 0·87 0·38 0·001

IE, intuitive eating.
Adjustedmodels included parent education, race/ethnicity, sex and age as covariates; longitudinal models were additionally adjusted for baseline IE. Food-secure participants
were the reference group across analyses. The unstandardised β coefficient represents the average IE difference between food-secure and food-insecure participants (after
accounting for covariates in adjusted models). For example, average IE scores, which range from 1 to 4, were 0·10 lower in adolescents experiencing food insecurity than
adolescents who were food-secure. Effect sizes are presented for the individual FI variable (v. the entire model); Cohen’s conventions for interpreting f2 effect sizes are
0·02= small, 0·15=medium and 0·35= large(43).
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access to nutrient-dense foods might aid IE in individuals
experiencing FI. However, improving economic conditions
so that fewer individuals are affected by issues such as FI,
which contribute to and widen health disparities, is a cru-
cial long-term goal(3,4,45).

Strengths and limitations
Strengths of this study include that it is the first known
investigation of both cross-sectional and longitudinal asso-
ciations between FI and IE from adolescence to emerging
adulthood. Moreover, this study was conducted in a socio-
economically, ethnically and racially diverse population-
based cohort, which is a considerable strength given most
IE research has been conducted with majority White,
female and/or undergraduate samples(50). Similarly, the
majority of IE research is cross-sectional(50) and examines
IE as a predictor rather than an outcome. Elucidating factors
that facilitate or hinder IE development and maintenance
will be critical to designing interventions that help foster
this adaptive eating style among young people.

It is also important that we acknowledge this study’s lim-
itations. Although the longitudinal design is a strength, it is
likely factors contributing to lower IE among individuals
experiencing FI are complex and might onset prior to ado-
lescence. For instance, we were unable to examine poten-
tial mechanisms contributing to lower IE among individuals
with FI, such as the role of neurobiology or altered intero-
ceptive awareness. Moreover, individuals experiencing FI
likely face other structural inequities that could compound
effects on eating behaviours (e.g. limited availability of
nutrient-dense, satiating foods). Additionally, FI has
psychosocial dimensions (e.g. worry, stigma) not

considered in the present analyses, but that are likely rel-
evant to IE. For instance, experiencing stigma when utilis-
ing food assistance programmes can prevent individuals
from accessing these crucial services, thereby potentially
intensifying FI(51). Further, the mental health consequences
associated with FI (e.g. stress, worry)(3) could impede IE by
disrupting attunement to internal cues and driving emo-
tional eating. Therefore, future research should examine
the associations between FI’s psychosocial dimensions
and IE. Another limitation is that FI was assessed for the
prior year only at two time points spaced 8 years apart.
Thus, we were only able to approximate chronic FI, and
theremay have been considerable heterogeneity in the pat-
tern and persistence of FI within groups. Future research
should consider more comprehensive assessments of FI
at closer intervals to evaluate the cumulative effects of per-
sistent FI on IE over time. Finally, to ease participant bur-
den, we used a brief, three-item measure of IE that does
not capture the breadth of the multidimensional IE con-
struct. It would be interesting for future work to assess
whether associations between FI and IE differ across IE’s
domains using the full IES-2 scale(52).

Conclusion

In conclusion, the current study found that youth who
experienced past-year FI had lower IE in both adolescence
and emerging adulthood. Household FI in adolescence
appeared to be a distal, rather than proximal, risk factor
for lower IE in emerging adulthood. Youth who experi-
enced persistent FI had lower IE scores in emerging
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cation, race/ethnicity, sex and age. Scores range from 1 to 4. Statistically significant differences are denoted by brackets.

Cross-sectional and longitudinal associations between food insecurity and intuitive eating 1365



adulthood than those who remained food-secure. Taken
together, results suggest FI might be yet another structural
barrier economically disadvantaged youth face to IE and
associated improvements in health outcomes. Further
research is needed to clarify how sociocultural factors
(and their intersections) affect the development and stabil-
ity of IE over time to inform effective prevention and treat-
ment efforts. Because poverty and FI are key social
determinants of health(45), successful prevention and treat-
ment interventions must also consider and seek to modify
the structural and systemic barriers to health-promoting
eating behaviours that ultimately perpetuate health dispar-
ities. Future research should consider strengthening indi-
vidual- and group-level IE interventions by taking a
multi-level approach, working to both improve food secu-
rity and help young people eat according to hunger and
satiety cues.

Acknowledgements

Acknowledgements: Data collection for the study was sup-
ported by Grant Number R01HL127077 from the National
Heart, Lung, and Blood Institute (PI: Dianne Neumark-
Sztainer). The authors’ time to conduct and describe the
analysis reported within this manuscript was supported
by Grant Numbers R35HL139853 and T32HL150452 from
the National Heart, Lung, and Blood Institute (PI: Dianne
Neumark-Sztainer) and Grant Number T32MH082761 from
the National Institute of Mental Health (PI: Scott Crow). The
content is solely the responsibility of the authors and does
not necessarily represent the official views of the National
Heart, Lung, and Blood Institute, the National Institute of
Mental Health, or the National Institutes of Health.
Conflict of interest: There are no conflicts of interest.
Authorship: C.B.B.: Conceptualisation, Data Analysis,
Writing – Original Draft. V.M.H.: Conceptualisation,
Writing – Review & Editing. N.L.: Conceptualisation,
Project administration, Writing – Review & Editing.
S.L.H.: Writing – Review & Editing. M.E.E.:
Conceptualisation, Supervision, Writing – Review &
Editing. D.N-S.: Conceptualisation, Supervision, Writing –

Review & Editing. Ethics of human subject participation:
This study was conducted according to the guidelines laid
down in the Declaration of Helsinki, and all procedures
involving research study participants were approved by
the University of Minnesota Institutional Review Board.
Written informed consent was obtained from all
participants.

References

1. Coleman-Jensen A, Rabbitt MP, Gregory CA et al. (2021)
Household Food Security in the United States in 2020.

https://www.ers.usda.gov/webdocs/publications/102076/
err-298.pdf?v=6485.5 (accessed December 2021).

2. Weaver LJ & Fasel CB (2018) A systematic review of the lit-
erature on the relationship between chronic diseases and
food insecurity. Food Nutr Sci 09, 519–541.

3. Wolfson JA, Garcia T & Leung CW (2021) Food insecurity is
associated with depression, anxiety, and stress: evidence
from the early days of the COVID-19 pandemic in the
United States. Health Equity 5, 64–71.

4. Hazzard VM, Loth KA, Hooper L et al. (2020) Food insecurity
and eating disorders: a review of emerging evidence. Curr
Psychiatry Rep 22, 1–9.

5. Hazzard VM, Hooper L, Larson N et al. (2022) Associations
between severe food insecurity and disordered eating
behaviors from adolescence to young adulthood: findings
from a 10-year longitudinal study. Prev Med 154,
106895.

6. Barry MR, Sonneville KR & Leung CW (2021) Students with
food insecurity aremore likely to screen positive for an eating
disorder at a large, public university in the Midwest. J Acad
Nutr Diet 121, 1115–1124.

7. Burger KS & Stice E (2011) Relation of dietary restraint scores
to activation of reward-related brain regions in response to
food intake, anticipated intake, and food pictures.
NeuroImage 55, 233–239.

8. Olson CM, Bove CF & Miller EO (2007) Growing up poor:
long-term implications for eating patterns and body weight.
Appetite 49, 198–207.

9. Stice E, Burger K & Yokum S (2013) Caloric deprivation
increases responsivity of attention and reward brain regions
to intake, anticipated intake, and images of palatable foods.
NeuroImage 67, 322–330.

10. Drewnowski A & Darmon N (2005) The economics of
obesity: dietary energy density and energy cost. Am J Clin
Nutr 82, 265S–273S.

11. Dhurandhar EJ (2016) The food-insecurity obesity para-
dox: a resource scarcity hypothesis. Physiol Behavior
162, 88–92.

12. Puhl RM, Latner JD, O’Brien KS et al. (2015) A multinational
examination of weight bias: predictors of anti-fat attitudes
across four countries. Int J Obes 39, 1166.

13. Tribole E & Resch E (2020) Intuitive Eating: a Revolutionary
Program that Works, 4th ed. New York, NY: St. Martin’s
Press.

14. Linardon J, Tylka TL & Fuller-Tyszkiewicz M (2021) Intuitive
eating and its psychological correlates: a meta-analysis. Int J
Eating Disorders 54, 1073–1098.

15. Christoph MJ, Hazzard VM, Järvelä-Reijonen E et al. (2021)
Intuitive eating is associated with higher fruit and vegetable
intake among adults. J Nutr Educ Behav 53, 240–245.

16. Hazzard VM, Telke SE, Simone M et al. (2021) Intuitive eat-
ing longitudinally predicts better psychological health and
lower use of disordered eating behaviors: findings from
EAT 2010–2018. Eating Weight Disorders – Stud Anorexia
Bulimia Obes 26, 287–294.

17. QuansahDY, Gilbert L, Gross J et al. (2019) Intuitive eating is
associated with improved health indicators at 1-year postpar-
tum in women with gestational diabetes mellitus. J Health
Psychol 26, 1168–1184.

18. Burnette CB & Mazzeo SE (2020) An uncontrolled pilot fea-
sibility trial of an intuitive eating intervention for college
women with disordered eating delivered through group
and guided self-help modalities. Int J Eating Disord 53,
1405–1417.

19. Babbott KM, Cavadino A, Brenton-Peters J et al. (2022)
Outcomes of intuitive eating interventions: a systematic
review and meta-analysis. Eating Disord 0, 1–31.

20. Cantu L (2019) Intuitive Eating is Inherently Classist. Medium.
https://medium.com/social-nuisance/intuitive-eating-is-inherently-
classist-31d3f4c7aa2 (accessed February 2022).

1366 C Blair Burnette et al.

https://www.ers.usda.gov/webdocs/publications/102076/err-298.pdf?v=6485.5
https://www.ers.usda.gov/webdocs/publications/102076/err-298.pdf?v=6485.5
https://www.ers.usda.gov/webdocs/publications/102076/err-298.pdf?v=6485.5
https://medium.com/social-nuisance/intuitive-eating-is-inherently-classist-31d3f4c7aa2
https://medium.com/social-nuisance/intuitive-eating-is-inherently-classist-31d3f4c7aa2


21. Fine R (2022) Food Freedom & Intuitive Eating-Practice or
Privilege? Dance Nutrition. https://dancenutrition.com/is-
intuitive-eating-a-privilege/ (accessed February 2022).

22. Rasmusson G, Lydecker JA, Coffino JA et al. (2019)
Household food insecurity is associated with binge-eating
disorder and obesity. Int J Eating Disord 52, 28–35.

23. Coleman-Jensen AJ (2011) Working for peanuts: nonstand-
ard work and food insecurity across household structure.
J Fam Econ Issues 32, 84–97.

24. RodriguezAB(2018)TheRacial, Spatial, and Intergenerational
Contours of Food Inequality in America: Origins, Implications,
and Conditions of Possibility. Inequalities in the Early Years.
New York: Routledge. pp. 69–80.

25. Drewnowski A (2010) The cost of US foods as related to their
nutritive value. Am J Clin Nutr 92, 1181–1188.

26. Schulz A & Vögele C (2015) Interoception and stress. Front
Psychol 6, 993.

27. Jackson A, Sano Y, Parker L et al. (2022) Intuitive eating and
dietary intake. Eating Behav 45, 101606.

28. Nord M (2013) Youth are less likely to be food insecure
than adults in the same household. J Hunger Environ Nutr
8, 146–163.

29. Ovenell M, Da Silva MA & Elgar FJ (2022) Shielding children
from food insecurity and its association with mental health
and well-being in Canadian households. Can J Public
Health 1, 1–10.

30. Neumark-Sztainer DR, Wall M, Fulkerson JA et al. (2013)
Changes in the frequency of family meals from 1999 to
2010 in the homes of adolescents: trends by socio-
demographic characteristics. J Adolesc Health 52, 201–206.

31. Seaman SR & White IR (2011) Review of inverse probability
weighting for dealing with missing data. Stat Methods Med
Res 22, 278–295.

32. Neumark-Sztainer DR, MacLehose R, Loth K et al. (2014)
What’s for dinner? Types of food served at family dinner dif-
fer across parent and family characteristics. Public Health
Nutr 17, 145–155.

33. Bureau USC (2020) Quick Facts: United States. https://www.
census.gov/quickfacts/fact/table/US/PST045219 (accessed
June 2021).

34. Neumark-Sztainer D, Croll J, Story M et al. (2002) Ethnic/
racial differences in weight-related concerns and behaviors
among adolescent girls and boys: findings from Project
EAT. J Psychosomatic Res 53, 963–974.

35. Sallis JE, Owen N & Fisher EB (2008) Ecological Models of
Health Behavior. Health Behavior and Health Education:
Theory, Research, and Practice, 4th ed. San Francisco:
Josey-Bass. pp. 465–485.

36. Bandura A (1986) Social Foundations of Thought and
Action: A Social Cognitive Theory. Englewood Cliffs, NJ:
Prentice-Hall.

37. Larson N, Neumark-Sztainer DR, Story M et al. (2011)
Identifying correlates of young adults’ weight behavior: sur-
vey development. Am J Health Behav 35, 712–725.

38. Blumberg SJ, Bialostosky K, Hamilton WL et al. (1999) The
effectiveness of a short form of the Household Food
Security Scale. Am J Public Health 89, 1231.

39. Carlson SJ, Andrews MS & Bickel GW (1999) Measuring food
insecurity and hunger in the United States: development of a
national benchmark measure and prevalence estimates.
J Nutr 129, 510S–516S.

40. Tylka TL (2006) Development and psychometric evaluation
of ameasure of intuitive eating. J Couns Psychol 53, 226–240.

41. Neumark-Sztainer DR, Hannan PJ, Story M et al. (2003)
Family meal patterns: associations with sociodemographic
characteristics and improved dietary intake among adoles-
cents. J Am Dietetic Assoc 103, 317–322.

42. R Core Team (2022) R: A Language and Environment for
Statistical Computing. Vienna, Austria: R Foundation for
Statistical Computing. https://www.R-project.org/ (accessed
December 2022).

43. Cohen J (1960) A coefficient of agreement for nominal scales.
Educ Psychol Meas 20, 37–46.

44. Datta N, Bidopia T, Datta S et al. (2021) Internal states and
interoception along a spectrum of eating disorder sympto-
mology. Physiol Behav 230, 113307.

45. Hawkins M & Panzera A (2021) Food insecurity: a key deter-
minant of health. Arch Psychiatr Nurs 35, 113–117.

46. Loth KA, MacLehose RF, Larson N et al. (2016) Food avail-
ability, modeling and restriction: how are these different
aspects of the family eating environment related to adoles-
cent dietary intake? Appetite 96, 80–86.

47. Holland G & Tiggemann M (2016) A systematic review of the
impact of the use of social networking sites on body image
and disordered eating outcomes. Body Image 17, 100–110.

48. Arnett JJ (2018) Conceptual Foundations of Emerging
Adulthood. Emerging Adulthood and Higher Education,
1st ed. New York: Routledge. pp. 11–24.

49. Funder DC&Ozer DJ (2019) Evaluating effect size in psycho-
logical research: sense and nonsense. Adv Methods Pract
Psychol Sci 2, 156–168.

50. Van Dyke N & Drinkwater EJ (2014) Relationships between
intuitive eating and health indicators: literature review.
Public Health Nutr 17, 1757–1766.

51. Larson N, Alexander T, Slaughter-Acey JC et al. (2021)
Barriers to accessing healthy food and food assistance during
the COVID-19 pandemic and racial justice uprisings: a
mixed-methods investigation of emerging adults’ experien-
ces. J Acad Nutr Diet 121, 1679–1694.

52. Tylka TL & Kroon Van Diest AM (2013) The Intuitive Eating
Scale–2: item refinement and psychometric evaluation with
college women and men. J Couns Psychol 60, 137–153.

Cross-sectional and longitudinal associations between food insecurity and intuitive eating 1367

https://dancenutrition.com/is-intuitive-eating-a-privilege/
https://dancenutrition.com/is-intuitive-eating-a-privilege/
https://www.census.gov/quickfacts/fact/table/US/PST045219
https://www.census.gov/quickfacts/fact/table/US/PST045219
https://www.R-project.org/

	Is intuitive eating a privileged approach? Cross-sectional and longitudinal associations between food insecurity and intuitive eating
	Method
	Study design and population
	EAT survey development

	Measures
	Food insecurity
	Household food insecurity
	Food insecurity experience of young people
	Food insecurity persistence

	Intuitive eating
	Demographics
	Data analysis

	Results
	Cross-sectional associations
	Adolescence
	Emerging adulthood

	Longitudinal associations
	Food insecurity persistence

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


