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Abstract

Purpose: To examine longitudinal associations of intuitive eating (IE), defined as eating 

according to internal hunger and satiety cues, with psychological health outcomes and disordered 

eating behaviors.

Methods: Data from a diverse sample of 1,491 participants (54.1% female, 19.7% non-Hispanic 

white) followed from adolescence (baseline; Mage=14.5 years) into young adulthood (follow-up; 

Mage=22.2 years) came from the population-based EAT 2010–2018 (Eating and Activity over 

Time) study. Logistic regression models predicting psychological health outcomes and disordered 

eating behaviors at follow-up simultaneously included baseline IE and change in IE from baseline 

to follow-up as predictors, adjusting for demographic covariates, body mass index, and outcome at 

baseline.

Results: Greater baseline IE and increases in IE from baseline to follow-up were both associated 

with lower odds of high depressive symptoms, low self-esteem, high body dissatisfaction, 

unhealthy weight control behaviors (e.g., fasting, skipping meals), extreme weight control 

behaviors (e.g., taking diet pills, vomiting), and binge eating at eight-year follow-up. Particularly 

strong protective associations were observed for binge eating, such that a one-point higher IE 

score at baseline was associated with 74% lower odds of binge eating at follow-up, and a one-

point higher increase in IE score from baseline to follow-up was associated with 71% lower odds 

of binge eating at follow-up.

Conclusions: These results indicate IE longitudinally predicts better psychological and 

behavioral health across a range of outcomes and suggest IE may be a valuable intervention target 
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for improving psychological health and reducing disordered eating behaviors, particularly binge 

eating.

Keywords

Appetite Regulation; Depression; Self Concept; Body Image; Feeding and Eating Disorders

Introduction

Dieting has been identified as a risk factor for a range of adverse psychological and 

behavioral health outcomes, including depression and disordered eating behaviors [1–4]. 

Theoretical models proposed to explain these relationships include restraint theory [5] and 

the spiral model of chronic dieting and eating disorders [6]. Restraint theory posits that 

dietary restraint decreases sensitivity to internal hunger cues and increases reliance on 

external cues for eating, thereby leading to overeating [5], and the spiral model posits that 

repeated dieting failures lead to low self-esteem and depression [6]. Notably, although 

weight loss is often the goal of dieting, a robust body of evidence indicates that dieting is not 

effective in achieving long-term weight loss [7–9] and instead predicts weight gain over time 

[10–14]. Taken together, theoretical and empirical support for adverse psychological and 

behavioral health consequences along with ineffectiveness for long-term weight loss indicate 

the need for an alternative to dieting.

Intuitive eating (IE) is a promising alternative to dieting that has received increased attention 

in the literature over recent years [15]. IE – defined as eating based on physiological hunger 

and satiety cues rather than situational and emotional cues – encourages rejecting the diet 

mentality and instead cultivating a positive relationship with food and the body [16]. 

Cultivating such a relationship appears to confer a range of benefits, as cross-sectional 

studies suggest that more intuitive eaters have better psychological and behavioral health 

[15, 17], lower body mass index (BMI) [15, 18, 19], and more stable weight histories than 

less intuitive eaters [20]. Importantly, IE has been found to contribute uniquely to 

psychological well-being above and beyond the contributions of dieting and disordered 

eating [21, 22], suggesting that IE does not simply reflect the absence of dieting or 

disordered eating. Rather, by promoting principles such as respecting one’s body and 

making food choices that honor one’s health but also bring satisfaction [16], IE may also 

reflect the presence of positive attributes. IE could therefore be an important target for 

intervention, particularly considering that it has been shown to be modifiable [23].

While extant research suggests that IE is associated with better psychological and behavioral 

health in existing literature, essentially all research on this topic to date has been conducted 

cross-sectionally [15, 17]. In cross-sectional studies, IE is associated with lower depressive 

symptoms, higher self-esteem, higher body satisfaction, and less disordered eating behaviors 

[19, 21, 22, 24–27]. However, longitudinal studies are needed to explicate the direction of 

the relationships observed in cross-sectional studies. To our knowledge, no population-based 

studies have examined these associations longitudinally [17], although changes in 

psychological and behavioral health outcomes have been examined in a small number of 

clinical studies aiming to increase reliance on internal hunger and satiety cues among 
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individuals of higher weight status (i.e., BMI ≥ 25 kg/m2). While two such interventions 

were found to improve psychological/behavioral health outcomes at follow-up [28, 29], a 

third did not [30], and effects of changes in IE on psychological and behavioral health 

outcomes were not formally examined in any of these studies. Further, generalizability of 

results from these studies to the general population is limited, as inclusion criteria for these 

samples included not only higher weight status, but also factors such as weight 

preoccupation [29] and a history of chronic dieting [28]. A population-based study is 

necessary to advance our understanding of how IE may relate longitudinally to 

psychological and behavioral health in the broader population. Therefore, the purpose of the 

present study was to examine longitudinal associations of IE with psychological health 

outcomes and disordered eating behaviors from adolescence into young adulthood in a large, 

community sample.

Method

Participants

Longitudinal data from two time points were drawn from EAT 2010–2018 (Eating and 

Activity over Time), a population-based study designed to examine eating behaviors, 

physical activity, weight status, and related factors through a socio-ecological framework 

[31, 32]. At EAT 2010 (hereafter referred to as baseline), surveys and anthropometric 

measures were completed by 2,793 adolescents from 20 public middle schools and high 

schools in the Minneapolis/St. Paul metropolitan area of Minnesota during the 2009–2010 

academic year. At EAT 2018 (hereafter referred to as follow-up), 1,568 of the baseline 

participants completed follow-up surveys as young adults (65.8% response rate among those 

with contact information available). All study procedures were approved by the University 

of Minnesota Institutional Review Board.

The analytic sample for the present study was comprised of 1,491 participants who provided 

data on IE at both baseline and follow-up, data on at least one psychological health outcome 

or disordered eating behavior at both baseline and follow-up, and baseline covariate data. 

Responders and non-responders did not differ significantly on baseline IE, t(2773) = 1.51, p 
= .13; however, attrition did not occur completely at random. Non-responders were more 

likely than responders to be male, non-white, and have parents with low educational 

attainment in 2010. To account for missing data, inverse probability weighting (IPW) was 

used [33, 34]. After weighting, the mean age of this sample was 14.5 years (SD = 2.0) at 

baseline and 22.2 years (SD = 2.0) at follow-up. The weighted sex distribution of the sample 

was relatively equal (45.9% male, 54.1% female), and the sample was diverse with regard to 

race/ethnicity (19.7% non-Hispanic white, 28.6% non-Hispanic black, 17.1% Hispanic, 

19.5% Asian, 15.1% other race/ethnicity) and socioeconomic status (39.8% low, 21.9% low-

middle, 17.5% middle, 13.4% high-middle, 7.4% high).

Survey development

The EAT 2010 and 2018 surveys consisted of self-report instruments assessing a range of 

factors of potential relevance to weight status and weight-related behaviors among 

adolescents. Survey development was guided by (1) a review of previous Project EAT 
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surveys [35] to identify the most salient items, (2) a theoretical framework, which integrates 

an ecological perspective with social cognitive theory [36], (3) expert review by 

professionals from different disciplines, and (4) extensive pilot testing. Test-retest reliability 

of measures was assessed at baseline in a diverse sample of 129 adolescents over a one-week 

period and at follow-up in a diverse sample of 112 young adults over a three-week period.

Measures

Intuitive eating.—Markers of IE were assessed at baseline and follow-up with the 

following three items adapted from the development of the Intuitive Eating Scale (IES) [24]: 

“I stop eating when I feel full,” “I trust my body to tell me how much to eat,” and “I eat 

everything that is on my plate, even if I’m not that hungry.” These items were selected to 

represent using internal/physical cues to guide quantity of food eaten. The first item came 

from the Eating for Physical Rather Than Emotional Reasons subscale of the IES, the 

second item came from the Reliance on Internal Hunger/Satiety Cues subscale of the IES, 

and the third item came from the pool of items considered for inclusion on the Eating for 

Physical Rather Than Emotional Reasons subscale of the IES [24]. Response options were 1 

= hardly ever, 2 = sometimes, 3 = much of the time, and 4 = almost always. The third item 

was reverse scored, and responses were averaged. Possible scores ranged from 1 to 4, with 

higher scores indicating higher levels of IE (McDonald’s ω = .47 at baseline and .56 at 

follow-up; test-retest r = .57 at follow-up).

Psychological health outcomes.—Quartile cut-offs were used to dichotomize scores 

for psychological health outcomes, as has been done in previous Project EAT analyses [37, 

38]. This approach was used because no clinical cut-offs exist for the self-esteem or body 

dissatisfaction measures, and the quartile cut-off identified in the present study for 

depressive symptoms aligned with the most sensitive of the three clinical cut-offs established 

by Kandel and Davies, the developers of the scale [39]. For consistency from baseline to 

follow-up, quartile cut-offs identified at baseline were used to define dichotomous variables 

at both time points.

Depressive symptoms were assessed at baseline and follow-up with the six-item Kandel and 

Davies Depressive Mood Scale [39]. Response options were 1 = not at all, 2 = somewhat, 
and 3 = very much. Responses were averaged, and the average was multiplied by 10. 

Possible scores ranged from 10 to 30, with higher scores indicating higher depressive 

symptoms (McDonald’s ω = .82 at baseline and .90 at follow-up; test-retest r = .75 at 

baseline and .71 at follow-up). Dichotomous baseline and follow-up variables were defined 

using a score greater than 20 (the quartile cut-off identified at baseline) as the cut-off for 

high depressive symptoms.

Self-esteem was assessed at baseline and follow-up with six items from the Rosenberg Self-

Esteem Scale [40]. Response options were 1 = strongly disagree, 2 = disagree, 3 = agree, 

and 4 = strongly agree. Appropriate items were reverse scored, and responses were summed. 

Possible scores ranged from 6 to 24, with lower scores indicating lower levels of self-esteem 

(McDonald’s ω = .80 at baseline and .82 at follow-up; test-retest r = .69 at baseline and .78 

at follow-up). Dichotomous baseline and follow-up variables were defined using a score less 
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than or equal to 15 (the quartile cut-off identified at baseline) as the cut-off for low self-

esteem.

Body dissatisfaction was assessed at baseline and follow-up with a thirteen-item modified 

Body Shape Satisfaction Scale [41]. Response options ranged from 1 = very dissatisfied to 5 

= very satisfied. Responses were summed. Possible scores ranged from 13 to 65, with lower 

scores indicating higher levels of body dissatisfaction (McDonald’s ω = .95 at baseline and 

follow-up; test-retest r = .66 at baseline and .80 at follow-up). Dichotomous baseline and 

follow-up variables were defined using a score less than 35 (the quartile cut-off identified at 

baseline) as the cut-off for high body dissatisfaction.

Disordered eating behaviors.—Unhealthy and extreme weight control behaviors were 

assessed at baseline and follow-up with the question, “Have you done any of the following 

things in order to lose weight or keep from gaining weight during the past year?” [42]. 

Behaviors were categorized as unhealthy weight control behaviors (UWCBs: fasted, ate very 

little food, used a food substitute, skipped meals, smoked more cigarettes) or extreme weight 

control behaviors (EWCBs: took diet pills, induced vomiting, used laxatives, used diuretics). 

Response options were yes and no for each method. Responses were used to create 

dichotomous variables for endorsing any one or more of the UWCBs (test-retest agreement 

= 85% at baseline and 76% at follow-up) and any one or more of the EWCBs (test-retest 

agreement = 96% at baseline and 93% at follow-up).

Binge eating was assessed at baseline and follow-up with the following two questions from 

the Questionnaire on Eating and Weight Patterns-Revised [43]: “In the past year, have you 

ever eaten so much food in a short period of time that you would be embarrassed if others 

saw you (binge-eating)?” and, if yes, “During the times when you ate this way, did you feel 

you couldn’t stop eating or control what or how much you were eating?”. Response options 

were yes and no for each question. Responses were used to create dichotomous variables 

representing binge eating (i.e., overeating with loss of control; test-retest agreement = 97% 

at baseline and 89% at follow-up).

Baseline covariates.—Age, sex, race/ethnicity, and socioeconomic status were self-

reported at baseline. Socioeconomic status was based primarily on parental education level 

at baseline, defined as the higher level of educational attainment of either parent (test-retest r 
= .90). A Classification and Regression Tree-based algorithm was also used to take into 

account family eligibility for public assistance, eligibility for free or reduced-cost school 

meals, and parent employment status [44]. BMI was calculated using anthropometric data 

assessed at baseline by trained staff following standardized procedures [45].

Statistical analysis

Descriptive statistics were computed, using a paired sample t-test to evaluate changes from 

baseline to follow-up in IE and McNemar’s tests to evaluate changes from baseline to 

follow-up in psychological health outcomes and disordered eating behaviors. Separate 

logistic regression models were conducted to examine associations between IE and each 

psychological health outcome/disordered eating behavior, adjusting for age, sex, race/

ethnicity, socioeconomic status, BMI, and outcome at baseline. Both IE at baseline and 
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stability of IE from baseline to follow-up were of interest, and IE scores at baseline and 

follow-up were weakly correlated (r = .20). For these reasons, baseline IE and change in IE 

from baseline to follow-up were simultaneously included as predictors in each model. This 

approach allowed for examination of associations for each IE variable while controlling for 

the other.

Analyses were conducted using SAS 9.4 and weighted using IPW to account for differential 

loss to follow-up [33, 34]. Weights for IPW were derived as the inverse of the estimated 

probability that an individual responded at the two time points based on baseline age, sex, 

citizenship, race/ethnicity, socioeconomic status, past-year dieting frequency, and BMI. 

After weighting, there were no significant differences between the baseline and follow-up 

samples by demographic characteristics, dieting, or weight status (p > .9).

Results

On average, the sample reported relatively high IE scores at baseline (M = 2.93, SD = 0.57; 

possible range: 1–4), with slightly lower scores at follow-up (M = 2.87, SD = 0.58), t(1490) 

= 2.98, p = .003. Sample prevalences of psychological health outcomes and disordered 

eating behaviors at baseline and follow-up are reported in Table 1. Prevalences of high 

depressive symptoms, low self-esteem, UWCBs, EWCBs, and binge eating increased from 

baseline to follow-up (all p’s < .001), while prevalence of high body dissatisfaction did not 

significantly change from baseline to follow-up (p = .11).

Longitudinal associations of IE with psychological health outcomes and disordered eating 

behaviors at follow-up are presented in Table 2. After adjusting for age, sex, race/ethnicity, 

socioeconomic status, BMI, and outcome at baseline, greater baseline IE and increases in IE 

from baseline to follow-up were both associated with lower odds of high depressive 

symptoms, low self-esteem, high body dissatisfaction, UWCBs, EWCBs, and binge eating at 

eight-year follow-up (all p’s < .01). The strongest protective associations were observed for 

binge eating, such that scoring one point higher on IE at baseline was associated with 74% 

lower odds (95% confidence interval [CI]: 60% - 82%) of binge eating at follow-up, and 

increasing scores on IE by one point from baseline to follow-up was associated with 71% 

lower odds (95% CI: 60% - 79%) of binge eating at follow-up.

Discussion

The current study examined longitudinal associations of IE with depressive symptoms, self-

esteem, body dissatisfaction, and disordered eating behaviors from adolescence into young 

adulthood in a diverse community-based sample. In this sample, greater IE in adolescence 

and greater increases in IE over the eight-year study period were associated with lower odds 

of high depressive symptoms, low self-esteem, high body dissatisfaction, UWCBs, EWCBs, 

and binge eating in young adulthood, with particularly strong protective associations 

observed for binge eating. These results indicate that IE longitudinally predicts better 

psychological and behavioral health across a range of outcomes.

Our results build upon previous cross-sectional studies that have found that IE is associated 

with better psychological health and lower use of disordered eating behaviors [19, 21, 22, 
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24–27] by providing evidence that IE predicts these outcomes longitudinally. In addition, 

results from the present study align with some clinical studies testing interventions to 

increase reliance on internal hunger and satiety cues among individuals of higher weight 

status, in which such interventions were found to improve self-esteem and reduce binge 

eating to a greater extent than control conditions by one- or two-year follow-up [28, 29]. 

While a third intervention was not found to improve self-esteem by two-year follow-up, the 

same intervention also produced no difference in IE between intervention and control groups 

at that two-year follow-up [30].

When introducing the concept of IE, Tribole and Resch theorized that dieting is detrimental 

to psychological well-being because failed weight-loss attempts through dieting undermine 

confidence in oneself [16]. As this theory closely mirrors the spiral model of chronic dieting 

[6], the protective associations observed in the present study may be explained in part by 

mechanisms that explain associations of dieting with adverse psychological and behavioral 

health outcomes. In support of this idea, a less dichotomous thinking style around food and 

dieting (e.g., not buying into “good” versus “bad” foods or “successful” versus “failed” 

diets) has been found to mediate the inverse association between IE and disordered eating 

behaviors [46]. However, IE may confer additional benefits beyond removing dieting 

failures from the equation. For example, IE has been found to be associated with body 

appreciation [46], suggesting that an IE approach may facilitate accepting, valuing, and 

respecting one’s body and its internal cues. Future research should aim to further 

understanding of the mechanisms by which IE may confer psychological and behavioral 

benefits.

The present study has methodological strengths as well as limitations. Strengths of the study 

include the longitudinal design and the large, racially/ethnically and socioeconomically 

diverse sample of males and females. The inclusion of racial/ethnic minorities and males in 

this sample is particularly notable, as the vast majority of research on IE to date has been 

conducted in predominantly white, female samples [17]. A key limitation of the present 

study is low internal consistency of the IE measure. This low internal consistency may have 

resulted, in part, from attempting to capture two components of the IE construct – 

corresponding to the Eating for Physical Rather Than Emotional Reasons subscale and the 

Reliance on Internal Hunger/Satiety Cues subscales of the IES – rather than a singular IE 

construct. However, low internal consistency is expected with low numbers of items, and the 

ability to assess IE along with several other eating- and weight-related constructs at the 

population level necessitated a brief measure. Although internal consistency was low, 

measures with conventionally low levels of internal consistency still provide valuable 

information [47], and low internal consistency likely resulted in underestimation of 

associations rather than overestimation. An additional limitation related to the assessment of 

IE is the self-report nature of the measure. Another important limitation of the present study 

is that although data were longitudinal and analyses controlled for potential confounding 

factors, we cannot infer causation from the observed associations. In addition, loss to follow-

up did not occur completely at random; however, sampling weights were used to minimize 

potential response bias due to missing data and to allow for extrapolation back to the 

original school-based sample.
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The findings from this study suggest that IE may be a valuable intervention target for 

improving psychological health and reducing disordered eating behaviors, particularly binge 

eating. An important next step to advance research in this area might be conducting 

cognitive interviews to learn how interventions can most effectively introduce and teach IE. 

While further work in this area is needed, clinicians may want to consider helping clients 

identify the extent to which they engage in IE, keeping in mind that both baseline levels and 

changes over the course of treatment may be relevant. Particularly for clients with a history 

of chronic dieting, working to shift from eating in response to situational and emotional cues 

to eating in response to physiological hunger and satiety cues may help reduce disordered 

eating and mitigate related psychological health concerns. Similarly, school-based nutrition 

education interventions may benefit from incorporating an IE approach, though research is 

needed to determine the most appropriate balance between traditional nutrition education 

and an IE approach. Despite the clear need for more research in this area, the present study 

provides evidence to suggest that adopting IE approaches in the clinic and the community 

may yield benefits for a range of psychological and behavioral health outcomes.
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What is already known on this subject?

Intuitive eating – defined as eating based on physiological hunger and satiety cues rather 

than situational and emotional cues – encourages rejecting the diet mentality and instead 

cultivating a positive relationship with food and the body. Cross-sectional studies suggest 

that more intuitive eaters have better psychological and behavioral health and lower body 

mass index compared to less intuitive eaters.

What this study adds?

This study advances our understanding of how intuitive eating relates longitudinally to 

psychological and behavioral health, finding that intuitive eating longitudinally predicted 

lower odds of high depressive symptoms, low self-esteem, high body dissatisfaction, and 

disordered eating behaviors in a diverse community sample. Integrating intuitive eating 

approaches into clinical practice and school-based nutrition education interventions may 

therefore help promote psychological well-being and mitigate risk for future disordered 

eating behaviors.
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Table 1.

Psychological health outcomes and disordered eating behaviors at baseline and eight-year follow-up in EAT 

2010–2018

Baseline Follow-Up

N
% (n)

a
p
b

High depressive symptoms 1,477 20.1 (299) 30.8 (468) < .001

Low self-esteem 1,448 26.6 (391) 32.7 (489) < .001

High body dissatisfaction 1,463 23.7 (349) 26.0 (398) .11

Unhealthy weight control behaviors 1,464 43.1 (631) 51.9 (762) < .001

Extreme weight control behaviors 1,464 4.2 (61) 13.1 (196) < .001

Binge eating 1,450 7.8 (114) 11.6 (174) < .001

a
Percentage is weighted to account for attrition over time and allow for extrapolation to the original population-based sample, while n represents 

observed count.

b
Changes from baseline to follow-up were evaluated using McNemar’s tests.
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