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ABSTRACT
Objective: Assess how intuitive eating relates to dietary intake.

Methods: Survey data were collected in Project Eating and Activity in Teens and Young Adults, the fourth
wave of a longitudinal cohort study (weighted n = 1,830, 49% women; mean age = 31 years). Intuitive

eating was assessed using a 7-item scale adapted from the Intuitive Eating Scale and Intuitive Eating

Scale-2. Dietary intake was measured via a semiquantitative food frequency questionnaire. Mean serv-

ings were stratified by gender and intuitive eating quartiles and adjusted for sociodemographic charac-

teristics and caloric intake.
Results: Women and men in the top intuitive eating quartile consumed 0.6−0.3 servings more fruit and
0.4−0.6 servings more vegetables daily, respectively, compared with the bottom quartile, whereas men in

the top quartile also consumed 0.6 servings fewer whole grains (all P < 0.05) than the bottom quartile.
Conclusions and Implications: Intuitive eating shows promise as a healthier alternative to practices such
as dieting.
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INTRODUCTION

Dietary intake is driven by internal
factors, such as hunger and emo-
tional cues,1 and external factors,
such as food availability, distractions
within the environment,2 social con-
text,3 palatability,4 and portion size.5

Prior research, primarily based on
cross-sectional studies, has found
that intuitive eating, the practice of
making choices about when and how
much to eat on the basis of physical
hunger and satiety cues rather than
external cues and rules,6 positively
relates to good psychological and
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health indicators such as higher emo-
tional functioning,7 lower risk of eat-
ing disorder symptomology,8 and
lower risk of high weight status.8,9

The most recent conceptualiza-
tion of intuitive eating involves (1)
reliance on hunger and satiety cues
(RHSC), (2) eating for physical rather
than emotional reasons, (3) uncondi-
tional permission to eat, and (4) prac-
ticing gentle nutrition by making
food choices that honor health as
well as taste (body-food choice con-
gruence).6,10 A limited number
of studies have investigated the
relationship between these intuitive
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eating components and different
aspects of dietary quality,11−13 and
no clear patterns have emerged.11

Therefore, more research is needed to
understand better how intuitive eat-
ing is related to key components of
the 2015−2020 US Dietary Guide-
lines for Americans (DGA).14

To address gaps in the knowledge
of how intuitive eating relates to pub-
lic health recommendations for die-
tary intake, this study examined
cross-sectional associations between
intuitive eating and dietary intake in
a large, population-based sample of
men and women.
METHODS

Study Design, Participants, and

Recruitment

Data were collected in Project Eating
and Activity in Teens and Young Adults
(EAT-IV), the fourth wave of a longi-
tudinal cohort study following ado-
lescents into young adulthood.
Adolescents from 31 public middle
schools and high schools in the Min-
neapolis-St Paul metropolitan area
completed baseline, in-classroom
1
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surveys during 1998−1999.15 For
EAT-IV, participants responding to at
least 1 of the prior follow-up studies
(EAT-II and/or EAT-III) were invited
to participate during 2015−2016. Of
initial participants in the school-
based survey,15 1,830 (66.1% of those
with valid contact information) re-
sponded to EAT-IV. The analytic sam-
ple included only participants who
completed the intuitive eating scale
(n = 1,817). The University of Minne-
sota Institutional Review Board
approved the study, and participants
provided written or online informed
consent. At EAT-IV, participants were
aged, on average, 31.1 § 1.6 years;
57.1% (n = 1,037) identified as female
and 42.9% (n = 780) as male; the pop-
ulation was 68.7% White, 14.7%
Asian American, 8.3% African Ameri-
can, 3.4% Hispanic, and 4.9% mixed
or other race/ethnicity. Weighted
demographic characteristics by gen-
der are reported in Table 1.

Instruments and Measures

The EAT-IV survey was based on the
initial Project EAT survey15,16 with
modifications to assess age-appropriate
Table 1. Weighted Sample Characteris

apolis-St Paul Metropolitan Ar

Characteristics

Total
Age, y, mean § SD

Ethnicity/race
White
Black

Hispanic
Asian
Other

Education

High school graduate or less
Associate/technical degree/certification
Bachelor degree or higher

Income
Low ($0−$49,999)
Middle ($50,000−$99,999)
High ($100,000+)

Intuitive eating, weighted quartiles
Least intuitive
Less intuitive

Somewhat intuitive
Most intuitive

EAT-IV indicates Eating and Activity in Tee
variables. Test-retest reliability was cal-
culated for ordinal and continuous var-
iables and percent agreement for
categorical variables in a subgroup of
103 participants who completed the
EAT-IV survey twice within a period of
1 to 4 weeks.

Intuitive eating was assessed via a
7-item scale adapted from the Intui-
tive Eating Scale (IES)10 and IES-2,6

which have been validated in adults
for assessment of eating, body-
related, and psychological meas-
ures.6,10 To limit participant burden,
these 7 items were chosen from the
longer scales on the basis of their
centrality to the core construct of
intuitive eating. Six of the items as-
sessed in the present study comprise
the RHSC subscale of the IES-26: “I
trust my body to tell me when to
eat,” “I trust my body to tell me what
to eat,” “I trust my body to tell me
howmuch to eat,” “I rely onmy hun-
ger signals to tell me when to eat,” “I
rely on my fullness (satiety) signals
to tell me when to stop eating,” and
“I trust my body to tell me when to
stop eating.” The seventh item as-
sessed in the present study came
from the Eating for Physical Rather
tics of Adults Surveyed in the Population

ea (n = 1,830)

Women, % (n)

48.9 (894)
31.0 § 1.6

46.9 (413)
18.5 (162)

6.1 (53)
20.7 (182)
7.9 (70)

26.6 (236)
28.4 (252)
45.1 (400)

45.5 (397)
35.4 (309)

19.2 (167)

25.3 (226)
17.2 (154)

31.4 (281)
26.1 (233)

ns and Young Adults.
Than Emotional Reasons subscale of
the original IES10: “I stop eating when
I feel full.” Response options ranged
from 1 = strongly disagree to 4 =
strongly agree. Responses were
summed, ranging from a low of 7 and
a high of 28, with higher scores indi-
cating greater intuitive eating (Cron-
bach a = 0.87, test-retest reliability
r = 0.75). Participant scores were then
stratified by quartile to allow for com-
parison across intuitive eating quar-
tiles. Intuitive eating quartiles were
derived separately for men and
women, and all analyses were strati-
fied by gender on the basis of reported
gender differences in awareness of the
concept of intuitive eating17 and the
relationships between engagement in
intuitive eating and health behav-
iors.11,18 Gender-specific analyses also
allowed for alignment with daily die-
tary intake guidelines, which differ by
gender.14

Dietary outcomes were selected on
the basis of key components of the
2015−2020 DGA14 and the con-
sumer-facing tool, MyPlate.19 Daily
servings of fruits, vegetables, protein,
whole grains, dairy, and sugar-sweet-
ened beverages (ie, sodas, sports
-Based EAT-IV Survey in the Minne-

Men, % (n)

51.1 (936)
31.1 § 1.8

49.5 (460)
19.1 (177)

5.4 (50)
18.2 (169)
7.8 (73)

33.5 (309)
26.0 (240)
40.4 (372)

42.1 (384)
39.4 (360)

18.5 (169)

26.3 (246)
18.1 (70)

30.6 (286)
25.0 (234)
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drinks, punch, lemonade, sugared
iced tea), as well as total fat, saturated
fat, and total caloric intake, were mea-
sured via a semiquantitative food fre-
quency questionnaire (FFQ).20,21

Responses to the FFQ were excluded if
participants reported a biologically
implausible level of total energy
intake (<500 kcal/d or >5,000 kcal/d)
or left 20 or more items blank
(excluded n = 161). A daily serving
was defined as a one-half cup for fruits
and vegetables, 16 grams for whole
grains, and 1 cup for dairy. One serv-
ing of sugar-sweetened beverages
was defined as the equivalent of 1
glass, bottle, or can. Protein, total fat,
and saturated fat were measured in
grams.22

Participants self-reported their
ethnicity/race, education, and
income on the survey via multiple-
choice questions, and participants
could choose multiple response cate-
gories for ethnicity/race. Age was cal-
culated on the basis of birth date and
survey completion date.

Data Analysis

Weighted least-squares mean models
were used to compare dietary intake
at EAT-IV across each intuitive eating
quartile, adjusted for age, ethnicity/
race, socioeconomic status, and total
caloric intake. The model assessing
caloric intake as an outcome was
Table 2. Weighted Adjusted Mean Dail
(n = 878)a

Daily Servings Least Intuitive

Fruit, 1/2 cup servings 2.1 § 0.3
Vegetables, 1/2 cup

servings

4.6 § 0.3

Whole grains, 16 g
servings

2.1 § 0.2

Dairy, 1 cup servings 1.3 § 0.1

Protein, g 86.8 § 2.6
Sugar-sweetened bev-
erages, servings

0.3 § 0.1

Total kilocaloriesb 2,070 § 96
Total fat, g 70.9 § 1.6
Saturated fat, g 22.0 § 0.7

EAT-IV indicates Eating and Activity in Tee
aAdjusted for income, education, ethnicity
income, education, and ethnicity/race.
adjusted for age, ethnicity/race, and
socioeconomic status. Linear trend
estimates with standard errors were
calculated to measure the linear asso-
ciation between intuitive eating
quartiles and each dietary compo-
nent. Because loss-to-follow-up did
not occur at random, analyses were
weighted using response propensi-
ties23 to make the sample more repre-
sentative of the original school-based
population. All P values less than
0.05 were considered statistically sig-
nificant. All analyses were performed
using SAS (version 9.4, SAS Institute,
Inc, Cary, NC, 2016).
RESULTS

Women in the top quartile of intui-
tive eating consumed 0.6 servings
more fruit (P = 0.001) and 0.4 serv-
ings more vegetables (P = 0.04) daily
compared with those in the bottom
quartile (Table 2). No significant dif-
ferences by intuitive eating quartile
were observed among women in
adjusted mean daily intake of whole
grains, dairy, protein, total fat, satu-
rated fat, calories, or sugar-sweetened
beverages. Men in the top quartile
of intuitive eating consumed an
additional 0.3 servings more fruit
(P = 0.03) and 0.6 servings more vege-
tables (P = 0.01) but 0.6 servings
less of whole grains (P < 0.001) than
y Dietary Intake Shown by Intuitive Eating

Intuitive Eating Quartil

Less Intuitive Somewhat Intuitive Mos

1.9 § 0.3 2.5 § 0.3 2
4.5 § 0.3 4.9 § 0.2 5

2.0 § 0.2 2.2 § 0.2 2

1.4 § 0.1 1.4 § 0.1 1

83.9 § 2.8 83.5 § 2.5 83
0.4 § 0.1 0.3 § 0.1 0

1,939 § 104 1,866 § 92 2,12
71.9 § 1.7 68.7 § 1.5 69
22.7 § 0.8 21.1 § 0.7 21

ns and Young Adults.
/race, and total caloric intake. n = 877 for sug
nonintuitive eaters (Table 3). No sig-
nificant differences were observed
among men by intuitive eating quar-
tile for daily intake of dairy, protein,
total fat, saturated fat, calories, or
sugar-sweetened beverages.
DISCUSSION

This study aimed to elucidate the
relationship between intuitive eating
and dietary intake by examining
cross-sectional associations among
men and women in a large, popula-
tion-based sample. In this sample,
intuitive eating was related to mod-
estly higher intakes of some key food
groups recommended by the 2015
−2020 DGA (ie, fruits and vegetables)
among both women and men and
was not related to intake of dietary
components that the 2015−2020
DGA advises limiting (eg, sugar-
sweetened beverages, saturated fat).
However, among men, those in the
top quartile for intuitive eating also
consumed fewer whole grains than
those in the bottom quartile, which
could suggest that the relationship
between intuitive eating and dietary
intake may differ across dietary
components.

The present study expanded on
prior research by measuring the rela-
tionship between intuitive eating
and dietary intake within a large
Quartiles at EAT-IV Among Women

es

t Intuitive Linear Trend (SE) P

.7 § 0.3 0.24 (0.07) 0.001

.0 § 0.3 0.14 (0.07) 0.04

.2 § 0.2 0.05 (0.04) 0.27

.4 § 0.1 0.02 (0.03) 0.56

.3 § 2.7 �1.16 (0.69) 0.09

.2 § 0.1 �0.02 (0.02) 0.46

4 § 100 �0.61 (25.91) 0.98
.9 § 1.6 �0.62 (0.42) 0.14
.4 § 0.7 �0.36 (0.19) 0.06

ar-sweetened beverages; bAdjusted for



Table 3. Weighted Adjusteda Mean Daily Dietary Intake Shown by Intuitive Eating Quartiles at EAT-IV Among Men

(n = 687)

Intuitive Eating Quartiles

Daily Servings Least Intuitive Less Intuitive Somewhat Intuitive Most Intuitive Linear Trend (SE) P

Fruit, 1/2 cup servings 1.5 § 0.2 1.6 § 0.2 1.7 § 0.1 1.8 § 0.1 0.10 (0.05) 0.03
Vegetables, 1/2 cup

servings

2.6 § 0.2 2.7 § 0.3 2.7 § 0.2 3.2 § 0.2 0.18 (0.07) 0.01

Whole grains, 16 g
servings

2.2 § 0.2 2.1 § 0.2 1.9 § 0.2 1.6 § 0.2 �0.22 (0.06) <0.001

Dairy, 1 cup servings 1.6 § 0.1 1.5 § 0.2 1.7 § 0.1 1.5 § 0.1 �0.01 (0.04) 0.85
Protein, g 87.2 § 2.4 89.5 § 2.6 85.2 § 2.4 89.5 § 2.3 0.26 (0.74) 0.73
Sugar-sweetened bev-
erages, servings

0.6 § 0.1 0.5 § 0.1 0.6 § 0.1 0.7 § 0.1 0.04 (0.04) 0.24

Total kilocaloriesb 2,169 § 102 2,023 § 109 2,171 § 99 2,145 § 97 4.43 (30.72) 0.89
Total fat, g 76.6 § 1.8 79.1 § 1.9 76.3 § 1.7 77.3 § 1.7 �0.01 (0.53) 0.99
Saturated fat, g 26.4 § 0.7 27.4 § 0.7 26.1 § 0.7 26.7 § 0.7 �0.01 (0.21) 0.95

EAT-IV indicates Eating and Activity in Teens and Young Adults.
aAdjusted for income, education, ethnicity/race, and total caloric intake; bAdjusted for income, education, and ethnicity/race.
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population-based sample. Observed
associations were more consistent
across gender than prior research
showing differing relationships
between intuitive eating and dietary
intake among women and men. In
the French NutriNet-Sante cohort,
higher levels of RHSC were associated
with lower energy intake and higher
whole grain intake among women
but not men.13 In the Swiss food
panel study, eating for physical
rather than emotional reasons and
RHSC were correlated with dietary
quality among women, but not
among men.11 In a college-student
sample, RHSC was related to lower
consumption of fruit and vegetable
intake among men but not
women.12 While the findings across
studies are not always consistent, re-
sults from the present study, within
the context of prior research, suggest
that intuitive eating is modestly
associated with some markers of bet-
ter dietary intake but not consis-
tently associated with all markers of
a healthy diet. These findings add to
a growing body of evidence for the
potential benefits of intuitive eating,
as prior research has found intuitive
eating to be associated with meas-
ures of positive health and well-
being including emotional function-
ing,7 lower risk of eating disorder
symptomology8 and lower risk of
high weight status.8,9
Findings from the present Project
EAT-IV analysis suggest that caloric
intake, estimated via a semiquantita-
tive FFQ, did not differ by intuitive
eating quartiles. Whether intuitive
eating relates to volume and energy
intake of food consumed is unclear
from prior research. In the NutriNet-
Sante cohort, RHSC was associated
with lower energy intake, assessed
via multiple 24-hour dietary recalls,
whereas unconditional permission to
eat was associated with higher energy
intake.13 In laboratory studies, intui-
tive eating was related to increased
meal consumption,24 and unrelated
to the intake of healthy foods or
overall food intake.25 Although stud-
ies in smaller limited populations
have raised the concern that encour-
aging intuitive eating could increase
energy intake,24,26 the results of
EAT-IV in the context of prior
research suggest that at a population
level, intuitive eating and RHSC spe-
cifically were not related to higher
energy intake.

This study was limited by its cross-
sectional nature. In addition, the
sample was drawn from 1 geographic
area, and generalizations to popula-
tions residing in other areas and
from more diverse ethnic/racial and
socioeconomic backgrounds should
be made cautiously. Dietary intake
was self-reported using a semiquanti-
tative FFQ, which does not precisely
measure volume of sugar-sweetened
beverage intake or total caloric intake
for individuals as well as other assess-
ment methods (eg, multiple 24-hour
dietary recalls)27; however, the FFQ
used in this study has been vali-
dated,20,21 and use of an FFQ further
allowed for comprehensively mea-
suring usual daily intake for the
past year. Rigorous assessment of
dietary intake is needed to assess
the relationship between intuitive
eating and alignment with biological
requirements.
IMPLICATIONS FOR

RESEARCH AND PRACTICE

In Project EAT-IV, intuitive eating
showed modestly beneficial cross-
sectional associations with dietary
intake. While intuitive eating for
men was associated with a lower
intake of whole grains, which is of
concern, it is worth noting that in
both genders, intuitive eating was
not associated with a higher intake
of low-nutrient, energy-dense foods
such as sugar-sweetened beverages.
Combined with prior evidence that
intuitive eating is associated with
a range of favorable psychological
and physical health indicators,7−9

our results suggest that engagement
in intuitive eating may provide
a healthy alternative to popular,



ARTICLE IN PRESS
Journal of Nutrition Education and Behavior � Volume 000, Number 000, 2021 Christoph et al 5
yet problematic, practices such as
dieting and the use of unhealthy
weight control practices. Longitudi-
nal research is needed to assess the
long-term relationship between intu-
itive eating and dietary intake. Quali-
tative studies could investigate the
relationship between intuitive eating
and dietary patterns to assess which
groups may benefit from intuitive
eating interventions and better
understand the impact of contextual
factors such as the home and com-
munity food environment and social
behaviors (ie, frequency of dieting
and unhealthy weight control behav-
iors among family members, peers,
and community) on the relationship
between intuitive eating on dietary
intake. An especially key gap for
future research will be observing the
impact of intuitive eating on dietary
intake within food environments
characterized by low-cost foods that
are low in nutritional density, which
could make healthy intuitive eating
more challenging. It is critical that
future research examine how practi-
tioners can best guide young people
toward intuitive eating while also
helping them align their dietary
intake in accordance with the US or
other dietary guidelines.
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