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BSTRACT
ackground Poor long-term success observed with current
eight-control strategies stresses the relevance to ex-
lore new weight management approaches.
bjective To assess the effects of a Health-At-Every-Size
HAES) intervention on eating behaviors, appetite sensa-
ions, metabolic and anthropometric variables, and phys-
cal activity levels in women at 6-month and 1-year postint-
rvention.
esign Randomized controlled trial; measurements at
aseline, at the end of the intervention period (4 months),
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nd at 6-month and 1-year postintervention (10 months
nd 16 months, respectively). Intervention and testing
ook place from September 2003 to August 2006.
articipants/setting Premenopausal overweight/obese women
n�144; mean age of 42.3�5.6 years), recruited from free-
iving, general community.
ntervention Women were randomly assigned to: HAES
roup (n�48), social support group (n�48), or control
roup (n�48).
ain outcome measures Eating behaviors (restraint, disin-
ibition, and susceptibility to hunger), appetite ratings
desire to eat, hunger, fullness, and prospective food con-
umption), anthropometric and metabolic variables (body
ass index, waist and hip circumferences, blood lipid

evels, and blood pressure), and engagement in moderate
o intense physical activity (energy cost �1.2 kcal�
g�1�15 minutes�1 [�4.8 metabolic equivalents]).
tatistical analyses performed Changes for each dependent
ariable were assessed by linear mixed models according
o a group (HAES vs social support vs control) by time
baseline vs 4 months vs 10 months vs 16 months) split-
lot design.
esults Situational susceptibility to disinhibition and sus-
eptibility to hunger significantly decreased over time in
oth HAES group (�0.9�0.2 and �1.3�0.5, respectively)
nd the social support group (�0.4� 0.2 and �1.4�0.5,
espectively). Although eating behavior scores observed
t 16 months did not differ between HAES and social
upport groups (situational susceptibility to disinhibi-
ion: 2.5�0.2 in HAES group vs 2.7 � 0.2 in social support
roup; susceptibility to hunger: 4.2�0.5 in both groups),
hey were lower in these groups than scores noted in the
ontrol group (3.3�0.2 for situational susceptibility to
isinhibition and 5.9�0.5 for susceptibility to hunger).
onclusions These results suggest that, when compared to
control group, an HAES approach could have long-term
eneficial effects on eating behaviors related to disinhi-
ition and hunger. In addition, our study did not show
istinctive effects of the HAES approach in comparison to
social support intervention.
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urrent recommended weight-control strategies mainly
focus on energy-restricted diets and increased physical
activity (1,2). Although these strategies have been

hown to be effective in the short term (3,4), a majority of
ndividuals do not maintain weight loss over time (5), and
oubts have been raised about the long-term beneficial ef-
ects of dieting (6-8). An increase in cognitive dietary re-
traint has been identified as a significant predictor of
hort-term weight loss following energy-restricted diets
9,10), yet some data have shown that restrictive dieting is
elated to increases in appetite sensations (11), to a higher
requency of obsessive thoughts about food and eating (12),
nd to a greater risk of depression (13) and overeating in
esponse to negative emotions and stress (8,14). These be-
avioral and psychological consequences may partly explain
hy some individuals are experiencing difficulties in their
ttempts to maintain specific weight-control strategies over
ime (15-18).

In this line, a shift from the traditional “weight-cen-
ered” approach to a more “health-centered” approach
ave been recently suggested (19,20). This new weight
aradigm, also referred to as “Health-At-Every-Size”
HAES), argues that health is related to behaviors inde-
endently of body weight status (21). HAES approaches
o not consider weight loss as the main outcome, but
ather focus on a healthful lifestyle by promoting overall
ealth benefits of behavior changes related to dietary
abits and physical activity, with an emphasis on size
cceptance and nondieting (19). Previous studies have
uggested that HAES interventions could reduce tenden-
ies to overeating (22-24), and improve psychological
unctioning (22,23,25,26). Some significant changes in
lood lipid levels have also been observed (22,23), without
bserving significant body weight changes. Regarding re-
trained eating patterns, decreases have been noted fol-
owing an HAES intervention (22,27,28), but inconsistent
ndings have also been reported (23,24). From all these
ublished studies, only three of were conducted using a
andomized controlled design comparing short-term ef-
ects of an HAES intervention to a waiting-list control
roup (24-26,29). Otherwise, studies reporting long-term
ollow-up data had a small sample size (28) or a high
ttrition rate (27). It therefore appears relevant to eval-
ate the long-term effects of an HAES intervention on
ealth outcomes with the inclusion of a control group.
ince HAES interventions are usually performed in
roup settings (22,25), the effects of the social support
omponent should also be assessed, as it may enhance
hanges in weight management programs (18,30-32).

The purpose of our study was to assess the long-term
ffects of an HAES intervention on eating behaviors, ap-
etite sensations, weight status, metabolic parameters,
nd physical activity level. More specifically, 6 months
nd 1 year after a 4-month intervention period, changes
n evaluated outcomes were compared between three
roups: HAES intervention group (HAES group); social
upport intervention group (SS group), and control group.
t was hypothesized that changes in eating behaviors,
ppetite sensations, metabolic parameters, and physical
ctivity observed over the 1-year follow-up period in the
AES group would be of a greater magnitude than those

bserved in both SS and control groups, leading to signif-

cant behavior and health improvements following the p

N

AES intervention. Because weight loss is not considered
s a main outcome in HAES interventions (19), it was
ypothesized that no differences in weight status would
e observed in the long term between HAES, SS, and
ontrol groups.

ETHODS
articipants
articipants were recruited from the Quebec City metro-
olitan area through media advertisements. A total of
94 women were met for a screening interview and a
ample of 144 premenopausal women voluntarily agreed
o participate in the research project and to be random-
zed into one of the three groups under study. Inclusion
riteria included women with overweight or obesity (body
ass index [BMI] between 25 to 35), with a stable body
eight for at least 2 months (�2.5 kg). All women were
lso characterized by a preoccupation about their weight
nd eating, as defined by Grodner (33): showing over
oncern with shape and weight, exhibiting restriction
ver food choices for at least 2 years, and having been
nsuccessful in previous attempts to lose weight (for at

east the past 2 years). Exclusion criteria included women
ho were currently dieting to lose weight, taking oral

ontraceptives, pregnant or lactating, presenting meta-
olic or important psychological disorders, and under
reatment for coronary heart disease, diabetes, dyslipide-
ia, depressio,n or endocrine disorders (with the excep-

ion of stable thyroid disease). The decision to include
nly women in the study is justified by the pervasive
ociocultural pressures to reach the thin-ideal body, as
emonstrate by data showing that more women than men
re prone to try losing weight independently of their body
eight (34), and are considering a normal weight as being

verweight (35). Before participation to the study, each
oman signed an informed consent document that was
pproved by the Laval University Research Ethics Com-
ittee.

tudy Design
s previously described (24), this study was a randomized
ontrolled trial, conducted from September 2003 to Au-
ust 2006, in which women were assigned to one of the
hree treatment conditions: HAES group (n�48), SS
roup (n�48), or control group (n�48). In each condition,
ll women came to the clinical investigation unit in the
orning. Measurements of dependant variables were

aken by the research assistant at baseline, at the end of
he intervention period (4 months), and at 6-month and
-year postintervention (10 months and 16 months, re-
pectively). Women were tested during the follicular
hase of their menstrual cycle to control for potential
nfluence of hormonal variation on tested variables (36).

escription of Treatment Conditions
he HAES intervention (n�48) was conducted into small
roups of 12 women during 14 weekly sessions (13 3-hour
vening sessions and one intensive 1-day session lasting
hours) (24). Led by a registered dietitian and a clinical
sychologist, this HAES intervention, named Choisir de
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aigrir? (“What about losing weight?”), is targeting gen-
ral well-being and positive ways of having a healthful
nd satisfying lifestyle. The main goal is to enhance
wareness and knowledge about biological, psychological,
nd sociocultural aspects of body weight. A complete
orkbook was given to each participant, so that she could
e guided by the health professional through self-reflec-
ion and observations, group discussions, practical exer-
ises, and lectures. Different topics were discussed during
essions (eg, enjoyment of physical activity and healthful
utrition, recognition of internal cues of hunger and sa-
iety, identification of external influences on eating be-
aviors and food intake, and acceptation of their own and
thers’ body image). In the HAES group, the interveners
ere active leaders, providing specific information and

tructured activities to participants.
The SS intervention (n�48) was conducted in small

roups of 12 women during 14 weekly sessions (14 2-hour
vening sessions) (24). To control for potential bias re-
ated to providers, the same registered dietitian and clin-
cal psychologist involved in the HAES groups were also
n charge of the SS groups. The main goal of the SS
ntervention was to reproduce the structural social sup-
ort provided by the group itself, as it can be observed in
group setting. Topics discussed in the HAES groups
ere repeated in the SS groups. Health professionals
ere not active leaders in the SS intervention. They were

ather facilitators of the group discussion and they never
ried to influence the content and direction of the discus-
ion. Women from the SS group did not receive any verbal
or printed information from the interveners.
The control group (n�48) was a waiting-list control

ondition in which women were instructed to follow their
sual lifestyle habits for the duration of the study. Over
he study period, these women did not receive any form of
ontact from the research team, with the exception of
osttreatment testing sessions, as performed in the
AES and SS groups. After the final testing session (16
onths), women were invited to participate in the HAES

ntervention.

easurements of Dependent Variables
ating Behaviors. The Three-Factor Eating Questionnaire is
51-item validated questionnaire (37-39) assessing three

actors related to cognitions and behaviors associated with
ating: cognitive dietary restraint (conscious control of food
ntake with concerns about shape and weight), disinhibition
overconsumption of food in response to a variety of stimuli
ssociated with a loss of control on food intake), and suscep-
ibility to hunger (food intake in response to feelings and
erceptions of hunger). More specific subscales can also be
erived from these three general eating behaviors (40,41):
igid restraint (dichotomous, all-or-nothing approach to
ating, dieting, and weight), flexible restraint (gradual ap-
roach to eating, dieting, and weight), habitual susceptibil-
ty to disinhibition (behaviors that may occur when circum-
tances predispose to recurrent disinhibition), emotional
usceptibility to disinhibition (disinhibition associated with
egative affective states), situational susceptibility to disin-
ibition (disinhibition initiated by specific environmental
ues), internal hunger (hunger interpreted and regulated
nternally), and external hunger (triggered by external

ues). w

856 November 2009 Volume 109 Number 11
ppetite Sensations. Following a 12-hour overnight fast (at
aseline, 4 months, and 16 months), each woman was
nvited to eat a standardized breakfast (601 kcal) and to
ate her appetite sensations according to four visual an-
logue scales (ranging from 0 to 150 mm): desire to eat,
unger, fullness, and prospective food consumption
adapted from [42]). Appetite sensations were recorded
efore, immediately after and at 10, 20, 30, 40, 50, and 60
inutes after the consumption of the standardized break-

ast. According to the trapezoid method described by
oucet et al (43), 1-hour postmeal area under the curve in

esponse to the standardized breakfast was calculated for
ach appetite sensation.
nthropometric and Metabolic Profile. According to standard-
zed procedures (44), height was measured to the nearest

illimeter with a stadiometer (Stadiometer HR-100,
anita, Arlington Heights, IL), body weight was mea-
ured to the nearest 0.1 kg on a calibrated balance (BWB-
00S Digital scale, Tanita), and BMI was then calculated.
aist and hip circumference measures were also taken to

he nearest millimeter. Participants were asked to be
ressed lightly and to remove their shoes for these mea-
urements. Fasting blood samples were also collected
rom an antecubital vein into vacutainer tubes to assess
erum lipid-lipoprotein profile following standard labora-
ory analyses (45-47). After resting in the seated position
or at least 5 minutes, systolic and diastolic blood pres-
ures were measured in duplicate in the right arm.
hysical Activity Record. The Bouchard 3-day activity diary
48), including 2 weekdays and 1 weekend day, was used
o measure physical activity level. In the activity record,
day (24 hours) was divided into 96 periods of 15 minutes

ach, and participants filled out their diary by using a list
f categorized activities. Each activity was classified ac-
ording to its mean energy expenditure on a 1 to 9 scale,
o that women recorded the dominant activity that they
ere engaged in for each 15-minute period, using the
radation 1 to 9, for each day included in their diary. For
xample, Category 1 indicated activities of very low en-
rgy expenditure (eg, sleeping or resting in bed). Cate-
ory 6 indicated activities of moderate energy expendi-
ure (eg, light manual work or light exercise such as
laying golf or riding a bike). Finally, Category 9 indi-
ated activities of very high energy expenditure (eg, run-
ing or intense manual work) (48). The measure of phys-

cal activity level used in our study focused on mean daily
nergy expenditure, recorded as Categories 6, 7, 8, and 9,
hich have an energy cost �1.2 kcal�kg�1�15 min�1

�4.8 metabolic equivalents). Energy expenditure catego-
ies, expressed as kcal�kg�1�d�1, was calculated by
ultiplying the number of 15-minute periods of Catego-

ies 6 to 9 by the approximate median energy cost of each
ategory, as previously determined (48) (ie, 1.2, 1.4, 1.5,
nd 2 kcal�kg�1�15 min�1 for Categories 6, 7, 8, and 9,
espectively). The mean energy expenditure Category 6
hrough 9 value of the 3 days was then calculated and
as used for analyses.

tatistical Analysis
o estimate the sample size required in our study, power
nalyses were performed using G*Power statistical soft-

are (version 3.0.10, 1992-2008, Kiel University, Kiel,
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ermany). Based on the possibility to detect significant
ifferences with a small effect-size estimate (Cohen’s d
stimate of 0.15 [49]), power analyses for repeated mea-
ures, and within-between interactions indicated that a
otal sample size of n�120 would be sufficient to detect
ignificant differences in the outcomes under study with
n ��.05 and a power (1-� error probability) of .95.
Analyses were conducted in all participants for whom

ata were available at each time point in the study.
herefore, data from participants who withdrew during
he intervention period (HAES and SS participants), but
ho came for testing visits on a voluntary basis, were

ncluded in the statistical analyses. A Student’s t test
nalysis was performed to assess differences for all vari-
bles measured at baseline between women who com-
leted testing at both baseline and 16 months (ie, compl-
ters; n�106) and women who did not complete testing at
6 months (ie, noncompleters who were lost at follow-up;
�38). Baseline group means and means following the

ntervention period for all dependent variables studied
ere assessed by entering into linear mixed models ac-

ording to a group (HAES vs SS vs control) by time
baseline vs 4 months vs 10 months vs 16 months) split-
lot design (with the inclusion of the baseline value as a
ovariate in the model [50]). Linear mixed models allow
he inclusion of participants with missing data at some
ime points (51). The covariance structure used in the
ixed procedure was compound symmetry for all depen-

ent variables analyzed. When significant group by time
nteractions were observed, simple effects between times
nd groups were tested to further depict the main inter-
ction effect. Pairwise differences between and within
roup means were further tested with the Tuckey-Kramer
djustment (52). To assess the magnitude of change be-
ween group differences observed at the 16-month visit,
ffect sizes were also calculated (53) (d�standardized
ifference; ie, difference between means divided by their

Table 1. Descriptive characteristics of participants in each treatment
intervention, social support (SS), or no intervention (Control) on eatin
and physical activity levels in women at 6 months and 1 year postin

Parameter measured HAES group

Age (y) 42.8�5.5
Weight (kg) 78.8�9.0
Body mass index 30.1�3.0
Cognitive dietary restraint 9.5�0.6
Disinhibition 9.7�0.5
Susceptibility to hunger 5.5�0.5
Physical activity level (kcal�kg�1�d�1) 1.11�1.57
Low-density lipoprotein cholesterol (mmol/L)b 2.9�0.7
High-density lipoprotein cholesterol (mmol/L)b 1.5�0.3c

Triglycerides (mmol/L)d 1.1�0.5
Diastolic blood pressure (mm Hg) 74.3�7.8
Systolic blood pressure (mm Hg) 108.8�10.5

aSome participants did not complete the testing at baseline (SS group: n�2; control gr
bTo convert mmol/L cholesterol to mg/dL, multiply mmol/L by 38.6. To convert mg/dL c
cA higher value of high-density lipoprotein cholesterol was observed at baseline in wom
dTo convert mmol/L triglycerides to mg/dL, multiply mmol/L by 88.6. To convert mg/dL
ooled standard deviation) (49). Strength of effect size i

N

as defined as small (d�0.20 to 0.49), moderate (d�0.50
o 0.79) and large (d �0.80) (53). Finally, Spearman cor-
elation analyses were conducted to estimate the associ-
tions between changes in eating behaviors and changes
n body weight. Correlational analyses were only per-
ormed in participants from the HAES and SS groups.
or variables not normally distributed, a log-transforma-
ion was performed. The probability level for significance
sed for the interpretation of statistical analyses was set
t an alpha level of P�0.05, unless otherwise specified.
ll analyses were performed by using SAS (version 8.2,
999-2001, SAS Institute Inc, Cary, NC).

ESULTS
omen who participated in the study had a mean age of

2.3�5.6 years. Almost all (99.3%) women of the total
ample were white, and 23% were taking medication (the
ost common being thyroid agents [n�8]). However,

hese medications had no potential effects on dependent
ariables measured. Baseline comparisons between com-
leters and non-completers at 16 months showed no sig-
ificant differences with regards to age, BMI, metabolic
ariables, and eating behaviors. Furthermore, as pre-
ented in Table 1, no significant differences were noticed
t baseline between the HAES, SS, and control groups for
ge, BMI, eating behaviors, physical activity level, and
etabolic variables (with the exception of high-density

ipoprotein cholesterol; HAES group having higher levels
han SS group).

hanges in Eating Behaviors and Appetite Sensations
significant group by time interaction was observed for

ituational susceptibility to disinhibition (F[6,331]�2.43;
�0.03); scores decreased over time following the HAES

ntervention (simple effect of time; P�0.0001) as well as

tion in a study assessing the effects of a Health-At-Every-Size (HAES)
aviors, appetite sensations, metabolic and anthropometric variables,
ntion

48) SS group (n�46)a Control group (n�47)

42.3�5.5 41.8�6.0
81.3�10.0 81.0�8.8
30.6�3.1 30.5�3.0

8.8�0.6 8.0�0.6
8.8�0.5 9.3�0.5
5.6�0.5 5.6�0.5

1.38�1.86 1.26�1.46
3.1�0.7 3.0�0.7
1.3�0.3 1.4�0.3
1.3�0.5 1.4�0.8

74.6�7.4 73.2�7.3
108.3�8.8 105.5�9.1

1).
erol to mmol/L, multiply mg/dL by 0.026. Cholesterol of 5.00 mmol/L�193 mg/dL.
m the HAES group when compared to women from the SS group; P�0.007.
rides to mmol/L, multiply mg/dL by 0.0113. Triglycerides of 1.80 mmol/L�159 mg/dL.
condi
g beh
terve

(n�

oup: n�
holest
en fro
n response to the SS intervention (simple effect of time;

ovember 2009 ● Journal of the AMERICAN DIETETIC ASSOCIATION 1857
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�0.001) although no such decrease was noted in the
ontrol group (Figure 1). Women from the HAES group
howed a significantly lower score of situational suscep-
ibility to disinhibition at 10 months (P�0.001) and 16
onths (P�0.0001) when compared to baseline (Figure

). In women from the SS group, score of situational
usceptibility to disinhibition were lower at 4 months
P�0.04), and at 10 months (P�0.02) in comparison to
aseline, but this decrease did not remain significant at
6 months. At 16 months, a significant between-group
ifference was observed (simple effect of group; P�0.002),
ith women from the HAES group showing lower scores
f situational susceptibility to disinhibition than women
rom the control group (P�0.03 [moderate effect size;
�–0.54]). No group difference was noted between HAES
nd SS groups, as well as between SS and control groups.
A significant group by time interaction was also ob-

erved for susceptibility to hunger (F[6,331]�3.23; P�
.004). More specifically, women from both HAES and SS
roups showed a significant decrease over time in their
cores of susceptibility to hunger (simple effect of time;
�0.0001 and P�0.008, respectively), whereas no such
ecrease was observed in the control group (Figure 2). A
ower score of susceptibility to hunger was noted in the
AES group at 4 months (P�0.001), and 16 months

P�0.02) in comparison to baseline, whereas no signifi-
ant change was observed at 10 months. In the SS group,

lower score of susceptibility to hunger was also ob-
erved at 16 months (P�0.03) when compared to base-
ine. Significant between-group differences were observed
t 4 months and 16 months (simple effect of group;

igure 1. Between- and within-group pairwise differences for situa-
ional susceptibility to disinhibition at baseline (T�0), at post-treatment
T�4 months) and at follow-up (T�10 months and T�16 months) in
ealth-at-Every-Size intervention (HAES), social support (SS), and con-

rol groups. Values are mean�standard error. Number of participants
t each time point: T�0: n�48 in the HAES group; n�46 in the SS
roup; n�46 in the control group. T�4 months: n�44 in the HAES
roup; n�39 in the SS group; n�38 in the control group. T�10
onths: n�43 in the HAES group; n�36 in the SS group; n�34 in the

ontrol group. T�16 months: n�40 in the HAES group; n�34 in the
S group; n�32 in the control group. *Significant within-group
hanges (in comparison to baseline) at P�0.05. **Significant within-
roup changes (in comparison to baseline) at P�0.01. ***Significant
ithin-group changes (in comparison to baseline) at P�0.0001. †Signifi-
ant between-group differences (in comparison to the control group) at
�0.05. NOTE: Information from this figure is available online at www.
dajournal.org as part of a PowerPoint presentation.
�0.02 and P�0.0004, respectively). However, pairwise c

858 November 2009 Volume 109 Number 11
ifferences between groups were only significant at 16
onths. Women from both HAES and SS groups showed

ower scores of susceptibility to hunger at 16 months than
omen from the control group (P�0.02 [moderate effect

ize; d��0.54] in the HAES group; P�0.03 [moderate
ffect size; d��0.50] in the SS group). No group differ-
nce was noted between HAES and SS groups.
Finally, no significant group by time interactions were

bserved for cognitive dietary restraint. In addition, no
ignificant group by time interactions were observed in
-hour area under the curve for desire to eat, hunger,
ullness, and prospective food consumption.

hanges in Anthropometric Profile, Metabolic Parameters, and
hysical Activity
o significant group by time interaction was observed for
nthropometric measures (ie, BMI and waist and hip
ircumferences), metabolic parameters (ie, low-density li-
oprotein cholesterol, high-density lipoprotein choles-
erol, triglycerides, systolic blood pressure, and diastolic
lood pressure), and level of physical activity. Even if no
nergy restriction was suggested in the HAES group,
3.4% of these women maintained a lower weight at 16
onths when compared to baseline (mean BMI 30.1�0.4

t baseline vs 29.5�0.5 at 16 months; 2% difference from
he initial weight) while lower weights at 16 months than
t baseline were noted in 57.6% of women in the SS group
nd 43.7% of women in the control group (mean BMI
0.6�0.4 at baseline vs 30.3�0.5 at 16 months in the SS
roup; 1.0% difference from initial weight, and mean BMI
0.5�0.4 at baseline vs 30.5�0.5 at 16-months in the

igure 2. Between- and within-group pairwise differences for suscep-
ibility to hunger at baseline (T�0), at post-treatment (T�4 months)
nd at follow-up (T�10 months and T�16 months) in Health-at-Every-
ize intervention (HAES), social support (SS) and control groups. Values
re mean�standard error. Number of participants at each time point:
�0: n�48 in the HAES group; n�46 in the SS group; n�46 in the
ontrol group. T�4 months: n�44 in the HAES group; n�39 in the SS
roup; n�38 in the control group. T�10 months: n�43 in the HAES
roup; n�36 in the SS group; n�34 in the control group. T�16
onths: n�40 in the HAES group; n�34 in the SS group; n�32 in the

ontrol group. *Significant within-group changes (in comparison to
aseline) at P�0.05. **Significant within-group changes (in compari-
on to baseline) at P�0.01. †Significant between-group differences (in
omparison to the control group) at P�0.05. NOTE: Information from
his figure is available online at www.adajournal.org as part of a
owerPoint presentation.
ontrol group; 0.0% of difference from initial weight).
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ssociations between Eating Behaviors and Body Weight
hanges
pearman correlation analyses were conducted among
omen from HAES and SS groups to investigate if eating
ehavior changes that occurred either during the inter-
ention or during the follow-up period could be related to
ody weight maintenance noted during follow-up period.
s shown in Table 2, larger decreases in habitual suscep-

ibility to disinhibition and susceptibility to hunger (par-
icularly external hunger) noted during the intervention
eriod were associated with the maintenance of a lower
ody weight during the follow-up period in the HAES
roup. A higher increase in cognitive dietary restraint
particularly flexible restraint) and a larger decrease in
ituational susceptibility to disinhibition during the fol-
ow-up period were also related to the maintenance of a
ower body weight after the intervention. No significant
ssociations were observed between changes in eating
ehaviors and changes in body weight in the SS group.

ISCUSSION
ur study aimed to examine the long-term effects of an

Table 2. Spearman correlation coefficients for the associations
between eating behavior changes (during the intervention period [4
mo vs baseline] and post-treatment [16 mo vs 4 mo]) and body
weight maintenance during the follow-up period in women from the
Health-at-Every-Size intervention (HAES) and social support (SS)
groups

Measure

Weight Maintenance during
Follow Up (16 mo vs 4 mo)

HAES group
(n�40)

SS group
(n�32)

Intervention period
�a Cognitive restraint �0.06 �0.30
� Flexible restraint �0.02 �0.30
� Rigid restraint 0.05 �0.01
� Disinhibition 0.13 0.08
� Habitual disinhibition 0.36* 0.03
� Emotional disinhibition �0.14 0.02
� Situational disinhibition 0.17 �0.02
� Hunger 0.32* 0.05
� Internal hunger 0.24 0.20
� External hunger 0.42** �0.03
Post-treatment
� Cognitive restraint �0.50** �0.22
� Flexible restraint �0.38* �0.15
� Rigid restraint �0.20 �0.09
� Disinhibition 0.22 0.23
� Habitual disinhibition �0.06 0.06
� Emotional disinhibition 0.05 0.21
� Situational disinhibition 0.38* 0.27
� Hunger 0.00 0.22
� Internal hunger �0.26 0.07
� External hunger 0.09 0.14

a��Change in.
*P�0.05.
**P�0.01.
AES intervention in comparison to an SS intervention h

N

nd a control group. It was found that scores for suscep-
ibility to hunger were significantly lower at 1-year fol-
ow-up in both the HAES and SS groups when compared
o the control group. In addition, situational susceptibil-
ty to disinhibition was significantly lower at 1-year fol-
ow-up in the HAES group than in the control group.
verall, these results suggest that, when compared to a

ontrol group, an HAES approach could have beneficial
ffects on eating behaviors related to disinhibition and
unger, these behavioral changes being related to a bet-
er body weight maintenance. However, the study did not
how distinctive effects of the HAES approach in compar-
son to an SS intervention.

Posttreatment decreases in disinhibition and suscepti-
ility to hunger have been previously noted in two studies
omparing an HAES intervention to a traditional weight-
oss treatment (23,27). However, these previous studies
id not show significant group by time interactions,
hich suggest that decreases in disinhibition and suscep-

ibility to hunger observed did not differ significantly
ccording to the treatment conditions. Even if decreases
n disinhibition and susceptibility to hunger have also
een observed in traditional weight-loss studies (9,15),
hese improvements tended to return to baseline values
fter 2 years (15). In our study, when the HAES inter-
ention was compared to a control group, significant
ower scores for situational susceptibility to disinhibition
nd susceptibility to hunger were noted at 1-year fol-
ow-up in the HAES group. Since the presence of disin-
ibited eating and of greater hunger have been identified
s risk factors for weight regain (18), results from our
tudy further suggest that an HAES intervention could
roduce modest benefits with regard to long-term weight
anagement. Accordingly, decreases in habitual suscep-

ibility to disinhibition and susceptibility to hunger dur-
ng the intervention period, as well as posttreatment
ecrease in situational susceptibility to disinhibition
ere all related to better weight maintenance at fol-

ow-up among the HAES group.
With regard to changes in appetite ratings, more im-

ortant short-term decreases in 1-hour area under the
urve for desire to eat have been previously reported in
omen involved in the HAES group, when compared to
omen from the SS and control groups (24). However,
ccording to follow-up measurements conducted in this
tudy, significant effects on appetite ratings were not
aintained in the long term. It could be suggested that

reater awareness of physiological hunger observed at
he end of the intervention period may need further em-
hasis during a longer period of time (ie, more than 14
eeks).
In this study, no significant group by time interactions
ere observed for cognitive dietary restraint and its two

ubscales. However, a higher increase in flexible restraint
uring the follow-up was significantly related to a better
eight maintenance in the HAES group. Flexible re-

traint appears to be more favorable than rigid restraint
s it has been previously related to a lower susceptibility to
vereating and to better weight management in the long-
erm (16), together with beneficial health effects (54).

Some previous studies found no significant effect of
AES interventions on body weight (26,27). On the other

and, two other long-term studies reported significant
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eight losses (23,28). However, these two studies empha-
ized more on food intake during the intervention by
ecommending lower energy intake (around 1,800 kcal/
ay). In our study, about two thirds of women who par-
icipated in the HAES intervention maintained a lower
ody weight at 1-year follow-up when compared to base-
ine, even if no energy restriction was suggested. Because
eight regain is often found in a majority of individuals

ollowing traditional weight-loss diets (5), results from
his study suggest a greater sustainability of a slightly
ower weight after an HAES intervention, which could be
romising on a longer-term perspective, as small behav-
oral changes have been suggested to be helpful to ad-
ress the obesity epidemic (55). To explain the lack of
mprovement observed with regard to metabolic parame-
ers, it should be underlined that women with overweight
nd obesity involved in our study had a very healthful
aseline metabolic profile with values within the range
ecommended for preventing cardiovascular diseases (56).
t would, therefore, be of relevance to assess changes in a
ample of women presenting higher blood lipid and blood
ressure levels.
The role of social support appears to be an important

actor to consider when evaluating the health benefits of
AES interventions because no significant differences
ere observed between the HAES and the SS interven-

ions. These results are in line with previous studies in
hich social support has been identified as an effective

omponent in overall success of weight management pro-
rams (18,30-32). However, some practical problems may
ccur in the implementation of SS groups. A lower satis-
action has been previously reported in the SS group, as
ranslated by a lower attendance (9�5 sessions in SS
roup vs 11�3 sessions in HAES group), and a higher
ttrition rate at 4 months (18.8% in the SS group vs 8.3%
n the HAES group) (24). In addition, mistaken beliefs
bout food and weight that could be supported by some
articipants may increase the risk of spreading bias
nowledge on these issues. Considering the potential
enefits of a social support intervention, it may be sug-
ested that a self-help intervention could be implemented
t the end of an HAES intervention, to enhance sustain-
bility of beneficial changes.
This study had some limitations. All but one woman of

ur sample were white, so these results cannot be gener-
lized to other ethnic groups. Also, only women who were
olunteers and willing to try this weight-management
pproach were included in the study. It would be impor-
ant to test HAES intervention in other settings. In ad-
ition, the use of self-reported measures to assess eating
ehaviors may not be sufficient to grasp all dimensions of
ating behavior changes that can occur during an inter-
ention. For example, observational measures of food in-
ake during an ad libitum meal could have been used to
valuate tendencies to overeat. Other questionnaires
ould also be of relevance to assess further dimensions of
ating behavior traits, such as pleasure related with eat-
ng, and the presence of negative and obsessive thoughts
bout foods. The focus of our study was to assess the
ffects of an HAES intervention on self-reported eating
ehaviors; future studies should further investigate
hanges in dietary habits and food intake, as improve-

ents noted in eating behaviors may have a significant

860 November 2009 Volume 109 Number 11
nfluence on dietary variables. However, the presence of
nderreporting in restrained eaters (57) as well potential
esirability bias may compromise the assessment of food
ntake, so that it may be difficult to capture true dietary
hanges.

ONCLUSIONS
esults from this study showed that women involved in
n HAES intervention experienced sustainable improve-
ents in eating behaviors related to disinhibition and

unger, when compared to a control group. In addition,
he role of social support appears to be an important
actor to consider with regard to eating behavior changes,
ecause no distinctive effects were observed between the
AES and the SS groups. However, significant associa-

ions were observed between eating behaviors changes
nd body weight changes only in the HAES group. This
uggests that long-term behavior changes observed in
omen from the HAES might be related to a better reg-
lation of energy balance. One weight management in-
ervention is not necessarily appropriate for everyone, so
t could be of interest to further determine which group of
he population responds better to an HAES approach.
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