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BSTRACT
bjective To determine if adolescents who report dieting
nd different weight-control behaviors are at increased or
ecreased risk for gains in body mass index, overweight
tatus, binge eating, extreme weight-control behaviors,
nd eating disorders 5 years later.
esign Population-based 5-year longitudinal study.
articipants Adolescents (N�2,516) from diverse ethnic
nd socioeconomic backgrounds who completed Project
AT (Eating Among Teens) surveys in 1999 (Time 1) and
004 (Time 2).
ain outcome measures Weight status, binge eating, ex-

reme weight control, and self-reported eating disorder.
tatistical analysis Multiple linear and logistic regressions.
esults Adolescents using unhealthful weight-control be-
aviors at Time 1 increased their body mass index by
bout 1 unit more than adolescents not using any weight-
ontrol behaviors and were at approximately three times
reater risk for being overweight at Time 2 (odds ratio
OR]�2.7 for girls; OR�3.2 for boys). Adolescents using
nhealthful weight-control behaviors were also at in-
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reased risk for binge eating with loss of control (OR�6.4
or girls; OR�5.9 for boys) and for extreme weight-control
ehaviors such as self-induced vomiting and use of diet
ills, laxatives, and diuretics (OR�2.5 for girls; OR�4.8
or boys) 5 years later, compared with adolescents not
sing any weight-control behaviors.
onclusions Dieting and unhealthful weight-control behav-
ors predict outcomes related to obesity and eating disor-
ers 5 years later. A shift away from dieting and drastic
eight-control measures toward the long-term imple-
entation of healthful eating and physical activity be-

aviors is needed to prevent obesity and eating disorders
n adolescents.

Am Diet Assoc. 2006;106:559-568.

besity, disordered eating, and eating disorders are
major public health problems among adolescents
because of their high prevalence and their poten-

ially serious physical and psychosocial consequences (1-
). Understanding factors influencing these eating and
eight-related problems and identifying effective preven-

ion strategies are critical issues. One important question
elates to the role of dieting. Questions about its effec-
iveness in weight management and its potential for in-
reasing risk for unintentional weight gain, disordered
ating, and eating disorders have been raised (9-13).
Longitudinal studies have the capacity to determine if

ieting precedes the onset of obesity, disordered eating,
nd eating disorders. Longitudinal studies exploring
hese associations are limited and findings are not con-
istent across studies (14,15). However, the larger studies
uggest associations between dieting and the later onset
f obesity, disordered eating, and eating disorders
11,13,16,17). In a 3-year longitudinal study on a large
ample of adolescent girls and boys, Field and colleagues
13) found that dieters were at increased risk for weight
ain compared to nondieters. In two separate 4-year lon-
itudinal studies on middle school girls (18) and on high
chool girls (16), Stice and colleagues found that dieters

ere at increased risk for obesity onset. Stice and col-
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eagues (19) also reported that adolescent high school
irls engaging in dieting are at increased risk for binge
ating 2 years later. Patton and colleagues (11) found
hat dieting increases risk for the onset of partial and full
ating disorders: Adolescent girls who dieted at a severe
evel were 18 times more likely to develop an eating
isorder than those who did not diet, and girls who dieted
t a moderate level were five times more likely to develop
n eating disorder than those who did not diet. Killen and
olleagues (17) found that adolescent girls with the high-
st level of weight concerns (including past dieting behav-
ors) were at increased risk for a partial eating disorder at
-year follow up. The results of these studies suggest that
lthough dieting is common among adolescents (4,5,20),
articularly female adolescents, it is not an innocuous
ehavior.
Our study builds on this body of longitudinal research

xamining associations between dieting behaviors and
he later onset of obesity, disordered eating behaviors,
nd eating disorders. We examined these associations in
large and diverse study population of female and male

dolescents over a 5-year study period. Because adoles-
ents may mean different things when they report that
hey are dieting (21,22) and because some weight-control
ehaviors may be appropriate for adolescents trying to
ose or maintain weight, in addition to comparing dieters
ith nondieters, we also compared adolescents engaging

n different types and combinations of weight-control be-
aviors. We addressed the research question: Are adoles-
ents who report dieting and different kinds of weight-
ontrol behaviors at increased or decreased risk for gains
n body mass index (BMI), overweight status, binge eat-
ng, extreme weight-control behaviors, and the onset of
n eating disorder 5 years later?

ETHODS
tudy Design and Population
roject EAT (Eating Among Teens)-II is a longitudinal,

ollow-up study of Project EAT-I, a study of the socioen-
ironmental, personal, and behavioral determinants of
ietary intake and weight status among a large and eth-
ically diverse adolescent population (20,23-25). In
roject EAT-I, 4,746 junior- and senior-high school stu-
ents in 31 Minnesota schools completed in-class surveys
nd anthropometric measures during the 1998-1999 aca-
emic year. Project EAT-II aimed to resurvey all original
articipants to examine changes in their eating patterns
nd weight status 5 years later (2003-2004) as the
ounger cohort progressed from early adolescence (junior
igh school) to middle adolescence (high school), and the
lder cohort progressed from middle adolescence (high
chool) to late adolescence (post–high school). Surveys
ere mailed to the address provided by the participant
uring Project EAT-I. Internet tracking services were
mployed to identify correct addresses when mail was
eturned due to an incorrect address. To enhance partic-
pant response, nonresponders were sent two reminder
ostcards and three additional survey packets. Data col-
ection ran from April 2003 to June 2004 and was con-
ucted by the Data Collection and Support Services in the
ivision of Epidemiology and Community Health at the

niversity of Minnesota, Minneapolis. h

60 April 2006 Volume 106 Number 4
The University of Minnesota’s Institutional Review
oard Human Subjects Committee approved all study
rotocols used in Projects EAT-I and II. In Project EAT-I,
onsent procedures were done in accordance with the
equirements of the participating schools’ research
oards. In some schools, parents were required to return
igned consent forms agreeing to have their child partic-
pate in the study; in other schools, parents were only
equired to return signed consent forms if they did not
ant their child to participate. All participants signed an
ssent form before survey completion. In Project EAT-II,
arents of adolescents younger than age 18 years were
ent a consent form before sending out the surveys; sur-
eys were not sent to adolescents whose parents mailed
ack a signed consent form indicating their refusal to
ave their child participate. Adolescents were then sent
n assent form with the survey and asked to sign and
eturn the form if they were not interested in study
articipation. Completion of the Project EAT-II survey
mplied written consent.

Of the original study population, 1,074 (22.6%) were
ost to follow-up for various reasons, primarily missing
ontact information at EAT-I (n�411) and no address
ound at follow-up (n�591). Of the remaining 3,672 par-
icipants contacted by mail, 2,516 completed surveys, rep-
esenting 53% of the original cohort and 68.4% of partic-
pants who could be contacted for Project EAT-II. The
nal study population consisted of 1,130 boys (44.9%) and
,386 girls (55.1%) who completed surveys for both EAT-I
Time 1) and EAT-II (Time 2). One third of participants
32%) were in the younger cohort; at Time 1 their mean
ge was 12.8�0.8 years and at Time 2 their mean age was
7.2�0.6 years. Two thirds of participants (68%) were in
he older cohort; at Time 1 their mean age was 15.8�0.8
ears and at Time 2 their mean age was 20.4�0.8 years.

easures
ieting and Weight-Control Behaviors (Time 1 Predictor Variables). Di-
ting was assessed with the question: “How often have
ou gone on a diet during the last year? By ‘diet’ we mean
hanging the way you eat so you can lose weight.” Re-
ponses included: never, one to four times, five to 10
imes, more than 10 times, and I am always dieting. To
istinguish dieters from nondieters, responses were di-
hotomized into no (never) and yes (other responses).
pecific types of weight-control behaviors were assessed
ith the following question: “Have you done any of the

ollowing things in order to lose weight or keep from
aining weight during the past year? (yes or no for each
ethod).” Behaviors categorized as healthful included

xercised, ate more fruits and vegetables, ate less high-
at foods, and ate fewer sweets. Behaviors categorized as
nhealthful included fasted, ate very little food, used a
ood substitute (powder or a special drink), skipped
eals, smoked more cigarettes, took diet pills, made my-

elf vomit, used laxatives, and used diuretics. For the
easure of weight-control behaviors, respondents were

lassified into four groups based on questions assessing
ieting and specific types of weight-control behaviors.
ategories were chosen a priori, based on previous re-
earch with adolescents suggesting differences between
ieting and watching what they eat (22,26) and between

ealthful and unhealthful weight-control behaviors (27).
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n addition, the categories were separately confirmed by
atent class analysis, which found that a four-class model
mpirically fit the data well with high probability of re-
ponses to the respective items in each class. The four
ategories included: 1) No behaviors (do not report diet-
ng, and do not use any specific weight-control behaviors);
) Healthful nondieting behaviors (do not report dieting,
nd use at least one healthful weight-control behavior but
o not use any unhealthful weight-control behaviors); 3)
ealthful dieting behaviors (report dieting, but do not
se any unhealthful weight-control behaviors); and 4)
nhealthful behaviors (either reported or did not report
ieting, and use at least one unhealthful weight-control
ehavior).
MI and Weight Status. BMI was calculated as kg/m2. BMI
as based on self-reported height and weight measures.
lthough at Time 1 both measured and self-reported
eight and weight were collected, at Time 2 only self-
eported measures were collected. However, at Time 1,
MI values based on measured and self-reported heights
nd weight were found to be highly correlated (r�0.85 for
emale subjects and 0.89 for male subjects) (28). In cases
n which self-reported BMI data at Time 1 were not
vailable, but measured BMI data were available
n�117), item imputation was carried out based on mea-
ured BMI, age, race, and socioeconomic status, within
ex. For weight status, the classification of Must and
olleagues (29,30) was used because it provides contigu-
us values from childhood to adulthood based on the first
ational Health and Nutrition Survey, and in the current
nalysis, adolescents are followed through late adoles-
ence/young adulthood. Adolescents with BMI values
bove the 85th percentile for sex and age were classified
s overweight.
isordered Eating and Reported Presence of an Eating Disorder. Re-
pondents reporting self-induced vomiting, or the use of
iet pills, laxatives, and diuretics in the past year were
lassified as using extreme weight-control behaviors.
inge eating with loss of control was assessed with two
uestions (yes/no for each question): “In the past year,
ave you ever eaten so much food in a short period of time
hat you would be embarrassed if others saw you (binge
ating)? During the times when you ate this way did you
eel you couldn’t stop eating or control what or how much
ou were eating?” Respondents who answered affirma-
ively to both of these questions were classified as engag-
ng in binge eating with loss of control. Self-reported
resence of an eating disorder was assessed with the
uestion: “Has a doctor ever told you that you have an
ating disorder such as anorexia nervosa, bulimia ner-
osa, or binge eating disorder?”
ociodemographic Characteristics. Sex, age, ethnicity/race,
nd socioeconomic status were based on self-report at
ime 1. The prime determinant of socioeconomic status
as parental educational level, defined by the higher

evel of educational attainment of either parent. An algo-
ithm was developed that also took into account family
ligibility for public assistance, eligibility for free or re-
uced-cost school meals, and employment status of the
other and father (24). Age cohort was based on Time 1

rade in school (junior high vs high school) and subse-

uent age-appropriate surveys completed at Time 2. c
tatistical Analysis
ll analyses were stratified by sex. Descriptive summa-
ies (means and proportions) of the dieting and weight-
ontrol behaviors at Time 1 and weight status, disordered
ating, and reported presence of eating disorder at Time
were examined. In addition, simple bivariate relation-

hips between the Time 1 dieting and weight-control be-
aviors and the Time 2 outcomes were estimated and
ssociations were tested with either F tests for means or
2 tests for proportions. To assess longitudinal change,
he Time 1 (ie, baseline) weight status, disordered eating,
r reported presence of eating disorder were included as
ovariates along with the predictors of either dieting or
eight-control behaviors into multiple or logistic regres-

ions for each of the respective Time 2 outcomes. Age
ohort, ethnicity/race, and socioeconomic status were in-
luded in all multivariable models. Time 1 BMI was also
ncluded as a covariate in the multivariable models pre-
icting disordered eating and a reported eating disorder.
ean differences and standard errors (for BMI change)

nd odds ratios (ORs) with 95% confidence intervals for
he other outcomes were calculated along with associated
values. Differential effects of dieting and weight-control

ehaviors on outcomes by age cohort were examined by
esting interactions between age cohort and the predic-
ors, and findings indicated similar patterns of associa-
ion between dieting and weight-control behaviors at
ime 1 and outcomes at Time 2 across age cohorts. Thus,

nteractions were not taken into account in further anal-
ses. SAS (version 9.1, 2003, SAS, Inc, Cary, NC) was
sed for all analyses.
Attrition in the study population was not equal across

ociodemographic characteristics. Thus, in all analyses,
he data were weighted to adjust for differential response
ates using the response propensity method (31), where
he inverse of the estimated probability that an individ-
al responded at Time 2 was used as the weight. Re-
ponse propensities (ie, the probability of responding to
he EAT-II survey) were estimated using a logistic regres-
ion of response to EAT-II (yes/no) on a large number of
redictor variables available from the EAT-I survey
Time 1 survey). The selected response propensity model
ncluded main effects for baseline sex, native born, eth-
icity/race, socioeconomic status, overweight status, pa-
ental marital status, individual’s concern about health,
nd most common grade in school. The weighting method
esults in estimates representative of the demographic
akeup of the original Project EAT-I sample. The
eighted ethnic/racial and socioeconomic status propor-

ions of the study population are as follows: 48.3% white,
8.9% African American, 5.8% Hispanic, 19.6% Asian,
.6% Native American, and 3.8% mixed or other race;
ocioeconomic status was low (17.8%), middle-low
18.9%), middle (26.7%), middle-high (23.3%), and high
13.3%).

ESULTS
revalence of Dieting and Weight-Control Behaviors at Time 1
nd Outcomes at Time 2
t Time 1, 57% of the female subjects and 25.3% of the
ale subjects reported dieting, and unhealthful weight-
ontrol behaviors were reported by 57.8% of the female
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ubjects and 31.3% of the male subjects (Table 1). At Time
, approximately one fourth of the girls (27.0%) and boys
24.6%) were overweight. About three times more girls
han boys reported binge eating and extreme weight-
ontrol behaviors. Five times more girls than boys re-
orted having had an eating disorder in the past year; the
umber of male subjects reporting an eating disorder was
mall (n�6), limiting further multivariable analyses.

ssociations Between Time 1 Dieting/Weight-Control Behaviors
nd Time 2 Weight Status
either dieting nor any of the weight-control behaviors at
ime 1 predicted decreases in BMI or decreases in over-
eight status at Time 2 in either girls or boys. On the

ontrary, findings indicated that dieting and weight-con-
rol behaviors, particularly unhealthful weight-control
ehaviors, were associated with weight gain (Tables 2
nd 3).
Time 1 dieting was associated with higher BMI values

nd a greater prevalence of overweight status in both
irls and boys in unadjusted analyses (Table 2). More
mportantly, in analyses adjusting for Time 1 outcomes
nd sociodemographic characteristics (Table 3), Time 1
ieting was predictive of a greater increase in BMI and a
reater tendency to become or stay overweight. In ad-
usted analyses, female dieters had an increase of 1.88
MI units whereas female nondieters increased only 1.24
nits. Likewise, male dieters increased 2.76 BMI units
nd male nondieters increased only 1.99 units. In sum-
ary, for both girls and boys, Time 1 dieters had BMI

alues that were more than half a unit higher 5 years
ater than those of nondieters.

Among female subjects, the use of unhealthful weight-
ontrol behaviors at Time 1 predicted significant in-

Table 1. Dieting and weight-control behaviors at time of first Project
eating, and reported presence of eating disorder at time of second

Survey item n

Time 1
Dieting (% yes) 77
Weight-control behaviorsb

No behaviors 16
Healthful nondieting 25
Healthful dieting 14
Unhealthful 77

Time 2
Overweight (% body mass index �85th percentile) 35
Body mass index (mean�standard deviation) 1,32
Binge eating with loss of control (% yes) 13
Extreme weight control (% yes) 29
Reported eating disorder (% yes) 3

aThe total denominator n for each variable varies slightly due to missing values.
bWeight control behaviors were defined as: no behaviors (do not report dieting, and don
use at least one healthful weight control behavior but do not use any unhealthful weigh
weight control behaviors); and unhealthful behaviors (either reported or didn’t report die
reases in BMI at Time 2. Both healthful dieting (ie, T

62 April 2006 Volume 106 Number 4
eport dieting but no unhealthful weight-control behav-
ors) and unhealthful weight-control behaviors at Time 1
redicted overweight status at Time 2 in girls (Table 3).
emale subjects engaging in either healthful dieting or
nhealthful weight-control behaviors had three times the
dds of being overweight 5 years later compared with
irls not using any weight-control behaviors. Among male
ubjects, unhealthful weight-control behaviors at Time 1
lso predicted significant increases in BMI and over-
eight status at Time 2. The odds of being overweight at
ime 2 was three times higher for boys who reported
nhealthful weight-control behaviors at Time 1 compared
ith boys not using any weight-control behaviors (Table
).

ssociations Among Time 1 Dieting/Weight-Control Behaviors
nd Time 2 Disordered Eating/Reported Eating Disorders
ime 1 dieting was significantly associated with Time 2
inge eating with loss of control among female and male
ubjects in both unadjusted analyses (Table 2) and anal-
ses adjusted for baseline outcomes, baseline BMI, and
ociodemographic characteristics (OR�1.87 for girls;
R�3.37 for boys) (Table 4). Among female subjects,
ime 1 dieting was also significantly associated with
ime 2 extreme weight-control behaviors and a reported
ating disorder. Female subjects who reported dieting at
ime 1 were at greater than twice the odds for engaging

n extreme weight-control behaviors and reporting an
ating disorder 5 years later (OR�1.95 and 2.34, respec-
ively) as nondieters (Table 4).

Adolescents reporting unhealthful weight-control be-
aviors at Time 1 were at greatest risk for disordered
ating behaviors (Table 4). In adjusted analyses, girls
ngaging in unhealthful weight-control behaviors at

(Eating Among Teens) survey (Time 1) and weight status, disordered
t EAT survey (Time 2), in adolescents by sex

rls (n�1,386)a Boys (n�1,130)a

% or mean n % or mean

57.0 278 25.3

12.1 311 28.4
19.2 363 33.1
10.9 79 7.2
57.8 343 31.3

27.0 263 24.6
23.9�5.1 1,081 24.6�4.8
10.1 29 2.8
22.0 75 6.8
2.9 6 0.5

ny weight control behaviors); healthful nondieting behaviors (do not report dieting, and
ol behaviors); healthful dieting behaviors (report dieting, but do not use any unhealthful
se at least one unhealthful weight control behavior).
EAT
Projec

Gi

3

3
7
7
6

1
3
3
9
8

’t use a
t contr
ime 1 were at increased risk for binge eating (OR�6.42)
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nd extreme weight control (OR�2.48) at Time 2, com-
ared with girls not using any weight-control behaviors.
imilarly, boys engaging in unhealthful weight-control
ehaviors at Time 1 were more likely to report binge
ating (OR�5.94) and extreme weight-control behaviors
OR�4.80) at Time 2 compared with boys not using any
eight-control behaviors. Associations between weight-

ontrol behaviors and eating disorders among female sub-
ects were not statistically significant, and analyses could
ot be run among the male subjects due to low numbers.

ISCUSSION
his study aimed to determine if adolescents who report
ieting and different kinds of weight-control behaviors
re at increased or decreased risk for weight gain, over-
eight status, binge eating, extreme weight-control be-
aviors, and the onset of an eating disorder 5 years later.
ey findings from this study show that dieting predicted
eight gain, overweight status, disordered eating, and
ating disorders; that unhealthful weight-control behav-
ors were the strongest and most consistent predictors of
hese outcomes; and that none of the weight-control be-

Table 2. Weight status, disordered eating, and eating disorders of
behaviors at Time 1 in Project EAT (Eating Among Teens)a

Response

BMIb
Overweight (BMI
>85th percentile)

N Mean�SDc N n %

Girls
Dieting
No 563 22.5�3.9 561 94 16.8
Yes 725 25.1�5.6 722 254 35.2
P �0.001 �0.001
Weight-control

behaviors
No behaviors 152 21.3�2.9 152 12 8.1
Healthful nondieting 254 22.3�3.6 253 39 15.2
Healthful dieting 135 24.9�4.5 135 53 39.1
Unhealthful 734 24.9�5.6 730 242 33.2
P �0.001 �0.001

Boys
Dieting
No 790 23.6�3.8 789 134 17.0
Yes 262 27.5�6.2 262 121 46.4
P �0.001 �0.001
Weight-control

behaviors
No behaviors 301 22.7�3.3 301 29 9.5
Healthful nondieting 342 24.1�3.6 342 64 18.7
Healthful dieting 75 26.2�5.4 75 26 34.7
Unhealthful 328 26.5�6.2 328 136 41.4
P �0.001 �0.001

aUnadjusted means and percents.
bBMI�body mass index.
cSD�standard deviation.
dFisher’s exact test used due to low counts.
aviors had any benefits in terms of weight status at r
-year follow-up when comparisons were made between
dolescents using different weight-control behaviors and
hose not using any weight-control behaviors. An exami-
ation of interactions with age indicated that patterns
ended to be consistent among adolescents transitioning
rom early to middle adolescence and from middle to late
dolescence. Thus, dieting—and particularly unhealthful
eight-control behaviors—do not appear to be effective

or weight loss or weight maintenance, and can be detri-
ental in terms of leading to weight gain and the onset of

isordered eating behaviors and eating disorders in both
ounger and older adolescents.
Reported dieting at Time 1 was found to be associated
ith weight gain, overweight status, and binge eating at
ime 2 in both girls and boys. Among female subjects,
ime 1 dieting also significantly predicted extreme
eight-control behaviors and a reported eating disorder
t Time 2. These findings were not due to higher levels of
utcome measures at baseline (eg, higher BMI levels at
ime 1), as analyses were adjusted for baseline outcomes
nd other potential confounders. These findings, which
re consistent with other longitudinal studies (32-37),

scents at 5-year follow-up (Time 2) by dieting and weight-control

Binge Eat with
Loss of Control

Extreme Weight
Control Eating Disorder

n % N n % N n %

2 32 5.9 576 70 12.1 578 9 1.5
5 100 13.5 766 227 29.6 766 30 3.9

�0.001 �0.001 0.010

4 3 1.6 163 14 8.6 162 2 1.0
9 12 5.0 257 21 8.3 252 3 1.0
5 16 11.2 147 29 19.7 146 2 1.5
2 101 13.7 776 232 29.9 769 32 4.2

�0.001 �0.001 0.027d

7 13 1.7 819 41 5.0 820 3 0.4
7 15 5.8 277 33 11.9 274 3 0.9

�0.001 �0.001 0.170d

5 2 0.7 311 5 1.5 310 0 0
7 6 1.7 363 21 5.9 360 1 0.3
7 1 0.9 79 4 5.6 79 2 2.0
2 20 6.0 343 43 12.4 338 3 0.8

�0.001 �0.001 0.025d
adole

N

55
74

15
24
14
74

78
26

29
34
7

33
aise serious concerns about a behavior that is reported
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Table 3. Mean changes in body mass index (BMI) and odds ratios (ORs) with 95% confidence intervals (CIs) at 5-year follow-up (Time 2) by
dieting and types of weight-control behaviors at Time 1 in adolescents in Project EAT (Eating Among Teens)a

Response

Change in BMI Overweight Status (BMI >85th percentile)

Mean change�SEb P value OR CI P value

Girls
Dieting
No 1.24�0.16 — 1.0 — —
Yes 1.88�0.14 0.003 1.80 1.29, 2.51 �0.001
Weight-control behaviors
No behaviors 1.03�0.30 — 1.0 — —
Healthful nondieting 1.10�0.23 0.996 1.62 0.76, 3.43 0.211
Healthful dieting 1.82�0.31 0.160 3.54 1.63, 7.71 0.001
Unhealthful 1.87�0.14 0.035 2.69 1.36, 5.31 0.004

Boys
Dieting
No 1.99�0.12 — 1.0 — —
Yes 2.76�0.22 0.003 1.83 1.23, 2.75 0.003
Weight-control behaviors
No behaviors 1.66�0.19 — 1.0 — —
Healthful nondieting 2.21�0.18 0.090 1.68 0.97, 2.91 0.065
Healthful dieting 2.17�0.38 0.510 1.66 0.78, 3.55 0.190
Unhealthful 2.63�0.19 0.002 3.20 1.86, 5.50 �0.001

aValues adjusted for Time 1 outcomes (BMI or overweight status), age cohort, socioeconomic status, race, and nonresponse propensity weight. Referent group for dieting: no dieting;
referent group for weight-control behaviors: no weight-control behaviors.

bSE�standard error.
Table 4. Disordered eating and reported eating disorder at 5-year follow-up (Time 2) by dieting and types of weight-control behaviors at Time
1 in adolescents in Project EAT (Eating Among Teens)a

Response

Binge Eat with Loss of Control Extreme Weight Control Reported Eating Disorder

ORb CIc P value OR CI P value OR CI P value

Girls
Dieting
No 1.00 — — 1.00 — — 1.00 — —
Yes 1.87 1.18, 2.94 0.007 1.95 1.41, 2.69 �0.001 2.34 1.05, 5.24 0.039
Weight-control behaviors
No behaviors 1.00 — — 1.00 — — 1.00 — —
Healthful nondieting 2.87 0.72, 11.49 0.137 0.78 0.38, 1.59 0.488 0.74 0.10, 5.55 0.766
Healthful dieting 5.97 1.50, 23.75 0.011 1.76 0.86, 3.61 0.122 1.21 0.15, 9.85 0.856
Unhealthful 6.42 1.75, 23.54 0.005 2.48 1.35, 4.54 0.003 3.22 0.61, 16.98 0.168

Boys
Dieting
No 1.00 — — 1.00 — — 1.00 — —
Yes 3.37 1.38, 8.21 0.008 1.39 0.74, 2.59 0.305 4.57 0.59, 35.64 0.147
Weight-control behaviors
No behaviors 1.00 — — 1.00 — — —d — —
Healthful nondieting 1.52 0.29, 8.01 0.625 3.75 1.36, 10.39 0.011
Healthful dieting 0.78 0.05, 12.97 0.861 2.28 0.55, 9.40 0.255
Unhealthful 5.94 1.31, 27.01 0.021 4.80 1.70, 13.51 0.003

aValues adjusted for Time 1 outcomes (binge eating, extreme weight control, or eating disorder), Time 1 body mass index, age cohort, socioeconomic status, race, and nonresponse
propensity weights. Referent group for dieting: no dieting; referent group for weight-control behaviors: no weight-control behaviors.
bOR�odds ratio.
cCI�confidence interval.

dNumbers too low to give meaningful results.
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y more than half of female adolescents and by one quar-
er of male adolescents. Clearly, dieting is not an innoc-
ous behavior that can be brushed aside as normative for
eens. Associations among dieting and the later onset of
inge eating, extreme weight-control behaviors, and eat-
ng disorders suggest dieting may be the first step in a
rogression to more severe behaviors—or at the very
east an early marker for the later onset of more severe
ehaviors—and should be addressed as early as possible
o prevent a chain of potentially harmful events. Al-
hough it may be argued that many adolescents diet and
nly a few develop clinical eating disorders, dieting was
ound to be strongly predictive of more prevalent disor-
ered eating behaviors 5 years later. Furthermore, diet-
ng was counterproductive to weight management: Time

dieters were at nearly twice the risk for being over-
eight at Time 2 as nondieters. Thus, the risk–benefit

atio for dieting is just too high not to be addressing
ieting seriously in adolescents.
An important question is what adolescents mean when

hey say they are dieting. Among girls, healthful dieting,
ut not healthful weight-control behaviors without diet-
ng, was associated with increased odds for overweight
tatus. This pattern was not found in boys. These findings
uggest the act of dieting increases girls’ risk for becom-
ng overweight and that dieting may mean something
ifferent to girls than to boys. A qualitative study de-
igned to gain insight into how the term dieting is under-
tood and used by adolescents revealed that interpreta-
ions vary greatly (21). Whereas for some teens dieting
nvolves healthful behaviors such as eating less fat, for
ther teens unhealthful behaviors such as skipping meals
r starvation were also described as dieting behaviors.
nterestingly, some teens talked about dieting in nonbe-
avioral terms including, “trying to lose weight” or a
desire for weight loss,” suggesting that the concept of
ieting is more of an attempt toward a temporary behav-
or change or a mindset than an actual long-term behav-
or change. In general, female subjects had more to say on
he topic than male subjects. In light of the findings from
ur study, a logical conclusion may be that the short-term
ature and mindset of “going on a diet” may be detrimen-
al to developing the meaningful and long-lasting behav-
or changes that could be more effective in weight man-
gement and have fewer undesirable consequences in
erms of increasing risk for eating disorders.

Because of the breadth of questions on weight-control
ehaviors in the current study, we were able to distin-
uish between associations with different types of
eight-control behaviors and outcomes 5 years later.
he findings clearly indicate that adolescents employ-

ng unhealthful weight-control behaviors are at great
isk for undesirable outcomes related to obesity and
ating disorders at 5-year follow-up. Adolescents using
nhealthful weight-control behaviors at Time 1 were at
pproximately three times greater risk for overweight
tatus than adolescents not using any weight-control
ehaviors at Time 1. Both girls and boys using un-
ealthful weight-control behaviors were at much
reater risk for binge eating and extreme weight-con-
rol behaviors when compared with adolescents not
sing any weight-control behaviors. The salience of

hese findings is strengthened by the fact that all anal- i
ses were adjusted for baseline outcomes and potential
onfounders. In the current study, more than half of
emale subjects and one third of male subjects reported
he use of unhealthful weight-control behaviors. Given
he high prevalence of unhealthful weight-control be-
aviors in adolescents, these findings are of major pub-

ic health concern.
None of the weight-control behaviors had benefits in

erms of weight status at 5-year follow-up, when com-
arisons were made among adolescents using different
eight-control behaviors and those not using any be-
aviors. Even behaviors commonly recommended for
ealthful weight management (eg, increasing fruit and
egetable consumption or increasing physical activity)
ere not associated with greater weight control,

trongly suggesting that these behaviors are not being
one with adequate frequency, duration, or intensity.
t is noteworthy that weight-control behaviors typically
iewed as healthful were predictive of fewer undesir-
ble outcomes than dieting or the use of unhealthful
eight-control behaviors.

Dietetics professionals and other
health care providers have an

important role in helping young
people understand that dieting, and
particularly the use of unhealthful

weight-control behaviors, increases
risk for weight gain and other eating

and weight-related problems.

Strengths of the current study that enhance our abil-
ty to draw conclusions from the findings include the
arge and diverse study population in terms of ethnicity
nd socioeconomic status, the 5-year follow-up during
ey transitional periods of adolescence, and a broader
ssessment of weight-related variables than is typi-
ally done in large population-based surveys of youth
38-41). We are unaware of any other studies of this

agnitude that have allowed for the assessment of the
ffect of different types of weight-control behaviors on
utcomes of relevance to both obesity and eating disor-
ers in such a large and diverse study population.
Although these strengths contribute to the unique-

ess and utility of the findings, study limitations also
eed to be taken into account in interpreting the find-

ngs. First, despite multiple attempts to reach the orig-
nal study participants, there was study attrition and
articipants in EAT-II differed from the original cohort
ie, the longitudinal participants were more likely to be
emale, of higher socioeconomic status, and white than
he original participants). To enhance our ability to
ake extrapolations to the original study population,
e included weights correcting for nonresponse bias in
ll analyses. Second, although the measures of weight-
ontrol behaviors and disordered eating are more com-
rehensive than is typical for large epidemiologic stud-

es, they still are much briefer than those that can be
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sed in clinical assessments or in smaller studies fo-
using only on eating disorders. The assessment of
inge eating used in our analysis takes into account
ubjective overeating and loss of control, but does not
ake into account frequency of binge eating or feelings
bout binge eating, as would be required for an assess-
ent of binge-eating disorder. The measure used to

ssess the presence of an eating disorder is brief and
or that reason the variable is labeled “reported eating
isorder.” However, it is noteworthy that although only
ne question was used to assess the presence of an
ating disorder, percentages are within the expected
ange compared with other studies that employed more
omprehensive measures (42-44). Consequently, due to
he low prevalence, statistical comparisons are limited.
inally, BMI may not provide an adequate measure of
diposity among adolescents with high levels of muscle
ass, although it is a suitable measure of weight status

or a large epidemiologic study such as Project EAT. In
ur study, BMI values were based on self-reported
eights and weights; however, the strong correlations
ound between measured and self-reported measures at
ime 1 lessen our concerns about the use of a self-
eported measure (28). Furthermore, previous studies
xamining associations between dieting and weight
tatus using self-reported heights and weights (13) and
easured heights and weights (16,18) reported similar

rends to those found in our study.

ONCLUSIONS
indings from this study suggest that dieting, and par-
icularly unhealthful weight control, is either causing
eight gain, disordered eating, or eating disorders; serv-

ng as an early marker for the development of these later
roblems; or is associated with some other unknown vari-
ble (eg, a personality characteristic like perfectionism or
genetic predisposition to be more influenced by an obe-

ogenic environment) that is leading to these problems.
ossible causal mechanisms linking dieting to later prob-

ems include behaviors such as the substitution of short-
erm dieting behaviors for more meaningful, long-term
hanges in eating and physical activity (21); overestima-
ion of additional kilocalories that can be consumed when
sing unhealthful weight-control behaviors like self-in-
uced vomiting (45); effects on one’s psychological well-
eing (eg, negative effect) that affect eating or activity
atterns; decreased recognition and response to feelings
f satiety and hunger due to externally imposed rules for
ating; restraint-induced overeating (46); and physiolog-
cal mechanisms associated with food restrictions (eg,
ffects on neurotransmitters that could increase risks for
ither obesity or eating disorders via influences on food
egulation processes) (47,48). Further work, using epide-
iologic, qualitative, laboratory, and clinical data, is
eeded to disentangle and identify some of the mediating
rocesses by which dieting and specific weight-control
ehaviors increase the risk for weight gain/obesity and
isordered eating/eating disorders.
Our findings further indicate that a major shift in

hinking about weight management is needed to decrease
he high prevalence of obesity. None of the behaviors
eing used by adolescents for weight-control purposes

redicted weight loss. Even recommended weight-man-

66 April 2006 Volume 106 Number 4
gement behaviors, although not associated with weight
ain, were not associated with weight loss, suggesting
hat young people need help with their implementation.
f greater concern were the negative outcomes associated
ith dieting and the use of unhealthful weight-control
ehaviors, including significant weight gain. These find-
ngs demonstrate that these behaviors should not be
iewed as innocuous and should be addressed in primary
nd secondary prevention efforts. Young people engaging
n unhealthful weight-control behaviors should be tar-
eted for intervention, and interventions should provide
nowledge, skills, and support to avoid unhealthful
eight-control behaviors. Findings from this study pro-
ide justification for the development and evaluation of
nterventions that aim to simultaneously prevent the on-
et of obesity and eating disorders through the prevention
f dieting behaviors and the promotion of healthful eating
nd physical activity as ongoing lifestyle behaviors (9,10).
Dietetics professionals and other health care providers

ave an important role in helping young people understand
hat dieting, and particularly the use of unhealthful weight-
ontrol behaviors, increases risk for weight gain and other
ating and weight-related problems. Further, dietetics pro-
essionals should provide young people with the skills and
upport to implement healthful weight-control behaviors
hat have enough intensity and duration to be effective for
ong-term weight management.

his study was supported by grant no. R40 MC 00319
rom the Maternal and Child Health Bureau (Title V,
ocial Security Act), Health Resources and Services Ad-
inistration, US Department of Health and Human
ervices.
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