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INTRODUCTION

The increased risk of weight gain in the
current obesigenic environment threatens
both physical and psychological health (1).
Since obesity is not an inevitability, it is
clear that in the same obesigenic environ-
ment, some individuals are more suscepti-
ble to gain weight than others. Susceptibili-
ty implies the presence of particular dispo-
sitions which promote a positive energy
balance. Here susceptibility applies to
behaviour (as opposed to metabolism), and
it reflects a tendency to increase energy
intake (eating) or to reduce energy expen-
diture (physical activity), which in turn,
favours weight gain.
There is also potential conflict between

the obesigenic environment which pro-
motes weight gain and the societal demand
to be lean - especially for females. In turn
this could increase the susceptibility of
some individuals to develop disturbed eat-
ing behaviour. Such individuals may pos-
sess a vulnerability to develop pathological
eating disorders. Evidence suggests that
the incidence of eating disorders is increas-
ing (2, 3) which is mainly due to the

increase in bulimia nervosa (4). To gain a
deeper understanding of characteristics
associated with the susceptibility to weight
gain and disordered eating behaviours,
identification of early markers and person-
al dispositions associated with vulnerabili-
ties would be useful.
Two eating behaviour traits which have

emerged as important dispositions in iden-
tifying susceptibility to weight gain and sus-
ceptibility to disturbed eating behaviours
are Restraint and Disinhibition, measured
by the Three Factor Eating Questionnaire
[TFEQ (5)]. Disinhibition refers to oppor-
tunistic eating behaviours and a readiness
to eat (6), whereas Restraint refers to efforts
at limiting food intake to control body
weight and is considered a valid measure of
intention to diet (7). Previous research has
demonstrated that combining different
scores from the Disinhibition and Restraint
scales elicits distinct weight and behaviour
outcomes. For example, individuals who
score high on Disinhibition and low on
Restraint (HDLR) show a higher body
weight and BMI, whereas those who score
low on Disinhibition and high on Restraint
(LDHR) show a much lower body weight (8-
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ABSTRACT. An increase in obesity is usually accompanied by an increase in eating dis-
turbances. Susceptibility to these states may arise from different combinations of underly-
ing traits: Three Factor Eating Questionnaire (TFEQ) Restraint and Disinhibition. Two
studies were conducted to examine the interaction between these traits; one on-line study
(n=351) and one laboratory-based study (n=120). Participants completed a battery of ques-
tionnaires and provided self-report measures of body weight and physical activity. A com-
bination of high Disinhibition and high Restraint was associated with a problematic eating
behaviour profile (EAT-26), and a higher rate of smoking and alcohol consumption. A
combination of high Disinhibition and low Restraint was associated with a higher suscepti-
bility to weight gain and a higher sedentary behaviour. These data show that different
combinations of Disinhibition and Restraint are associated with distinct weight and behav-
iour outcomes.
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10). Furthermore, in response to consumption
of preloads (11-13), stress (14) and negative
affect (15), HDHR individuals respond by
overeating. LDHR individuals however, main-
tain cognitive control over eating, and do not
respond by over-consuming. This group is also
able to resist hyperphagia in response to an
increased palatability of food (16).
These data provide evidence that Disinhibi-

tion and Restraint can determine a normal or
abnormal response to food. Furthermore,
there is also evidence from eating disordered
patients (anorexia nervosa, bulimia nervosa
and EDNOS) to suggest that very high levels
of Restraint are associated with severity of
eating pathology (17-20). Although a very high
Restraint score (approx. 19-20 on the TFEQ)
typifies all anorexic patients, the restrictor
sub-type has a lower than normal Disinhibi-
tion score and the binge-purge subtype a sig-
nificantly higher Disinhibition score (17). This
high Restraint/high Disinhibition combination
reflects the periodic tendency to overeat in
binge-purge anorexic (and bulimic) patients. It
follows that high Disinhibition (particularly
when coupled with high Restraint) could be
used as a predictor to identify those at risk of
eating disorders, particularly since Disinhibi-
tion and Restraint have been shown to
increase over time in women, in line with their
disturbed eating symptomatology (21).
It is clear that different combinations of Dis-

inhibition and Restraint are associated with a
susceptibility or resistance to uncontrolled
overconsumption. However, whether these
combinations of scores actually exert an effect
on those behaviours which affect weight regu-
lation (e.g. physical activity levels) in women
needs to be assessed. It is therefore important
to determine whether, in non-clinical individu-
als, Disinhibition and Restraint can indeed be
used to identify those more at risk of disor-
dered and dysregulated eating behaviours. To
achieve these aims, two studies were carried
out: one online study and one controlled labo-
ratory-based study. These studies assessed the
relative contributions of Disinhibition and
Restraint to body weight, physical activity lev-
els, health related behaviours (smoking and
alcohol consumption), self-esteem and
propensity towards disturbed eating behav-
iours in women.

METHOD - STUDY 1

This was a large scale, web-based explorato-
ry scoping exercise which took approximately
twenty minutes for each participant to com-

plete. The study was announced as a survey of
health and fitness, and was advertised around
the university and the local community.

Participants
There were a total of 739 hits on the site

however, approximately 22% provided incom-
plete information, so their data were excluded
from analysis. 426 participants fully completed
the online study. Of the 426 participants who
provided personal details, 75 were male and
351 female however, only females were includ-
ed in the analysis. This was due to evidence
suggesting that levels of TFEQ factors differ
between males and females (22-24). In addi-
tion, females are known to have a higher sus-
ceptibility to disturbed eating behavior com-
pared to males (25). Therefore it was deemed
inappropriate to combine the male and female
participants’ data in the analysis. Participants
were informed that they would receive feed-
back from the questions answered after the
survey had been completed. The study
received ethical approval from the Institute of
Psychological Sciences Ethical Review Board.

Health and physical activity information
Participants were asked to provide height

and weight measures for the calculation of
body mass index (BMI). Questions about cur-
rent dieting status, smoking status and alcohol
consumption were also requested. For the
assessment of alcohol consumption, details
regarding the number of units (strength of
alcoholic drink: 1 unit = 10 ml or 8 g of pure
alcohol) contained in standard measures of
common UK alcoholic beverages were provid-
ed. Also, participants were asked about their
physical activity (PA) levels, using the Allied
Dunbar Fitness Survey six-point physical activ-
ity scale (26), which incorporates three ele-
ments of duration, frequency and intensity.
Participants indicated on a scale (0 to 5) how
much physical activity (of 20 minute duration)
they had engaged in over the past four weeks.
The levels indicate the following levels of physi-
cal activity are undertaken; at Level 0, no physi-
cal activity; Level 1, one to four occasions of
moderate to vigorous activity; Level 2, five to
eleven occasions of moderate to vigorous activ-
ity; Level 3, twelve or more occasions of mod-
erate activity; Level 4, twelve or more occasions
of moderate to vigorous activity; and Level 5,
twelve or more occasions of vigorous activity.
In addition, participants were asked to estimate
the time they spent sitting per day. This was
modified from the International Physical Activi-
ty Questionnaire (27) to determine participants’
time spent sedentary.
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The TFEQ
The TFEQ was administered to assess levels

of trait Disinhibition, Restraint and Hunger
within the sample. The TFEQ is a 51-item ques-
tionnaire separated into two parts, the first 36-
items involve a true/false response format,
while the remaining 15-items use a 4-point Lik-
ert scale response format.

Procedure
A pilot study was conducted to ensure the

clarity of the questions and to screen for
ambiguous or confusing questions before the
questionnaire was launched online. Partici-
pants were recruited from posters placed
around the University of Leeds, and from send-
ing recruitment e-mails around the University
of Leeds, with an attached web link to the
study.

Data Analysis
The sample was divided into four groups

according to scores on the TFEQ factors – Dis-
inhibition and Restraint: Low Disinhibition,
Low Restraint (LDLR); Low Disinhibition, High
Restraint (LDHR); High Disinhibition, Low
Restraint (HDLR); and High Disinhibition, High
Restraint (HDHR), using a median split of
scores on the Disinhibition and Restraint scales
to determine differences between particular
combinations (LD=0-7; HD=8-16; LR=0-8;
HR=9-21). These ranges are consistent with
those used by Tepper and Ullrich (28) and
Goldstein, Daun and Tepper (29).
Correlational analyses were carried out to

determine the relationship between Disinhibi-
tion and Restraint with key variables. One-way
ANOVAs were conducted to determine differ-
ences between the four groups on any given
variable, and Bonferroni post hoc comparisons
were employed to determine where the differ-
ences existed. Where parametric or homogene-
ity assumptions were violated, the nonparamet-
ric Kruskal-Wallis test was carried out, fol-
lowed by Mann-Whitney U tests for post hoc
comparison.

RESULTS - STUDY 1

By definition and design, Disinhibition and
Restraint scores differed between the four groups
(F(3,347)=246.65, p<0.001) and (F(3,347)=296.61,
p<0.001) respectively (see Table 1). Scores on the
Hunger factor also differed significantly between
groups (F(3,347)=33.22, p<0.001). A post hoc
analysis revealed that both groups with a high
Disinhibition score, although not different
from one another, showed significantly higher

Hunger scores compared to the low Disinhibi-
tion groups (p<0.01).
The mean BMI of the groups are presented

in Table 1. There was a significant difference
in BMI between the groups (F(3,328)=6.97,
p<0.01). The post hoc analysis demonstrated
that the HDLR had the highest BMI, while the
LDLR group had the lowest BMI (p<0.01) (see
Table 1). Thus those women with a higher Dis-
inhibition score exhibited a higher BMI, and
the expression of this was moderated by
Restraint. Age did not differ significantly
between groups (F(3,349)=1.96, n.s.). BMI was
significantly and positively correlated with
Disinhibition (r=0.23, df=330, p<0.01),
although the association is relatively weak.
BMI did not significantly correlate with
Restraint (r=0.07, df=330, n.s.).

Health Related Behaviours
Smoking behavior
Although 67% of the sample reported having

never smoked, of the 115 women who have
smoked, or currently smoke, 42.6% were in the
HDHR group. When the sample was consid-
ered as a whole (including those who did not
smoke), the HDHR group showed a higher like-
lihood of engaging in smoking behavior
(χ2=16.27, df=3, p<0.01). The post-hoc analysis
revealed that the HDHR group were more like-
ly to be smokers than the LDLR women
(U=4228.50, p<0.01), the LDHR women
(U=2727.00, p<0.01) and the HDLR women
(U=2774.00, p<0.05).

Alcohol consumption
There was a significant difference in alco-

hol consumption between the groups
(F(3,347)=2.83, p<0.05) . Post hoc analysis
revealed that the HDHR group consumed sig-
nificantly more units of alcohol per week
compared to the LDHR group (p<0.05). Disin-
hibition correlated positively and significant-
ly with alcohol consumption (r=0.16, df=349,
p<0.01), whereas Restraint did not (r=0.05,
df=349, n.s.).

Dieting Status
Participants were asked to indicate if they

were currently dieting or not. A Kruskal-Wallis
analysis revealed a significant difference
between the groups on dieting status (χ2=49.42,
df=3, p<0.01), where significantly more HDHR
women were currently dieting compared with
the HDLR group (U=2239.00, p<0.01), the LDHR
group (U=2913, p<0.01) and the LDLR group
(U=3627.5, p<0.01). Also there were significant-
ly more women on a diet in the LDHR group
compared with the LDLR group (U=3527,
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p<0.01). Therefore, a higher Restraint score is
reflective of a higher likelihood of being on a
diet, which is exacerbated by a concurrent high
Disinhibition score.

Level of Physical Activity
General Physical Activity
Participants were asked to rate their physi-

cal activity (PA) level on a scale of 0 to 5,
depending upon the amount and intensity
they had carried out over the last 4-weeks (26).
A minority (7.7%) of women did not answer
this question. A significant difference between
groups was evident (F(3,312)=3.89, p<0.01). The
LDLR group reported a higher level of PA
compared with all groups (see Table 1 for PA
profiles).

Estimated sedentary behaviour
There was a positive correlation between

estimated sitting hours per day and Disinhibi-
tion (r=0.16, df=337, p<0.01), but no association
with Restraint (r=-0.03, df=337, n.s.).

SUMMARY OF STUDY 1

The online study highlighted how women
with different combinations of Disinhibition
and Restraint show distinct behaviour pat-
terns. For instance, the HDLR women had a
higher BMI and a higher reported level of
sedentary behaviour. On the other hand, the
HDHR women reported greater smoking and

alcohol consumption and a higher likelihood
of dieting. These data suggest that Disinhibi-
tion and Restraint play a role in the expression
of different characteristics which influence
body weight regulation and health related
behaviours. Due to the behaviour patterns
between HDHR and HDLR women being quite
distinct, an investigation of whether Disinhibi-
tion and Restraint influenced personality char-
acteristics known to be associated with eating
behaviour and eating disturbance was con-
ducted.

METHOD - STUDY 2 -
LABORATORY BASED

Participants
This was a large questionnaire based study,

in which women attended the Human
Appetite Research Unit, University of Leeds.
120 female participants were recruited from
the staff and students of the University of
Leeds, aged between 19 and 48 years. Only a
small proportion of participants in study 1
(15%) had a BMI above 25 (mean 30.09±2.32
kg/m2), therefore, in order to prevent the level
of overweight from unduly influencing the
outcome, recruitment was restricted to
women with a BMI between 20-25 kg/m2. Par-
ticipants were initially screened for suitability
using a telephone interview to confirm their
gender, normal weight status and absence of
an eating disorder.

e46 Eating Weight Disord., Vol. 15: N. 1-2 - 2010

LDLR LDHR HDLR HDHR
N 109 74 68 100

Mean SD Mean SD Mean SD Mean SD

Restraint 4.19 2.18 12.64***1 2.90 4.97 2.25 12.73***2 2.92
Disinhibition 3.94 2.09 4.77 2.10 10.07***3 2.00 10.78***4 2.36
Hunger 4.25 2.63 4.00 3.08 7.79**5 3.39 7.11**6 3.28
Age (years) 27.76 10.67 29.58 11.60 26.74 11.25 25.70 9.94
BMI (kg/m2) 22.07*7 3.57 22.49 3.30 24.26*8 4.17 23.94 3.84
Smoking (%) 25.2% 15.7% 16.5% 42.6%**9

Alcohol Consumption (units/week) 9.39 8.50 7.91 6.37 9.76 9.56 11.70*10 9.89
Dieting (%) 3.70% 16.20% 2.90% 35.10%**11

PA level† 3.70**12 1.27 3.06 1.34 3.58 1.18 3.58 1.26
Estimated sitting (hr/d) 7.58 2.98 7.69 2.88 8.61 2.90 7.96 2.42

1&2***p<0.001 –HDLR and HDHR groups significantly higher Disinhibition scores compared to LDLR and LDHR groups, 3&4***p<0.001 –LDHR and HDHR groups
significantly higher Restraint score compared to LDLR and HDLR groups, 5&6**p<0.01 –HDLR and HDHR groups significantly higher Hunger scores compared to
LRLR and LDHR groups, 7**p<0.01 –LDLR group significantly lower BMI compared to HDLR and HDHR groups, 8*p<0.05 –LDHR group significantly lower BMI
compared to HDLR group, 9**p<0.01 – HDHR report higher smoking rate than other groups, 10*p<0.05 –HDHR group reported higher alcohol consumption,
11**p<0.01 –HDHR group higher dieting frequency compared to all other groups, 12**p<0.01 –LDLR significantly higher PA level compared to LDHR group. †PA
level is a score ranging from 0-5 and is derived from the Allied Dunbar Fitness Survey (1992).

TABLE 1
Mean (±SD) TFEQ, age, BMI, health behaviours, and physical activity (PA) measures (study 1).
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LDLR LDHR HDLR HDHR
N 62 16 24 15

Mean SD Mean SD Mean SD Mean SD

Restraint 3.00 2.02 12.25****1 2.35 3.41 2.47 12.13****2 2.50

Disinhibition 3.90 2.05 4.50 1.71 10.21****3 1.98 9.94****4 1.81

Hunger 4.24 2.08 4.25 2.54 8.96**5 2.99 7.06**6 3.09

Age (years) 25.85 6.23 29.00*7 9.56 23.08 3.06 25.13 5.94

BMI (kg/m2) 21.58 1.92 22.54 1.77 21.82 2.32 22.40 2.12

Extraversion (EPI) 15.79 4.26 14.50 4.77 16.33 3.10 13.50 4.34

Neuroticism (EPI) 10.89**8 4.73 11.31**9 4.38 15.54****10 3.89 15.06 2.79

Self-Esteem (RSES) 19.02 3.93 21.00 4.76 21.46 5.05 23.25**11 3.73

EAT-26 2.02*12 1.75 4.13 3.76 2.54 2.38 6.63****13 4.87

1&2****p<0.0001 –LDHR and HDHR groups significantly higher Restraint scores compared to HDLR and LDLR groups, 3&4****p<0.0001 –HDLR and HDHR
groups significantly higher Disinhibition scores compared to LDLR and LDHR groups, 5&6**p<0.01 –HDLR and HDHR groups significantly higher Hunger
scores compared to LDLR and LDHR groups, 7**p<0.05 –LDHR group significantly older than HDLR group, 8**p<0.01 – LDLR group significantly lower
Neuroticism score compared to HDHR group, 9**p<0.01 – LDHR group significantly lower Neuroticism score compared to HDLR group, 10****p<0.0001
–HDLR group significantly higher Neuroticism score than LDLR group, 11**p<0.01 –HDHR significantly higher RSES score (therefore lower self-esteem) than
LDLR group, 12*p<0.05 –LDLR group significantly lower EAT-26 score compared to LDHR group, 13****p<0.0001 –HDHR group significantly higher EAT-
26 score compared to LDLR and HDLR groups.

TABLE 2
Mean (±SD) TFEQ, age, BMI, personality characteristics and eating disturbance measures (study 2).

Anthropometric data
Height was measured in centimetres using a

Leicester stadiometer, and measurement was
recorded to the nearest centimetre. Weight was
measured in kilograms using a digital scale (MSP
200, SECA) calibrated to an accuracy of 0.10 kg.

Questionnaires
Participants completed four questionnaires to

assess factors of personality and eating distur-
bance. Participants completed the TFEQ (5),
Eysenck’s Personality Inventory [EPI (30)],
Rosenberg’s Self-Esteem Scale [RSES (31)] and
the Eating Attitudes Test-26 [EAT-26 (32, 33)].
The EPI measures two personality dimensions:
Extroversion-Introversion and Neuroticism-
Stability. It is a 57-item questionnaire with a
yes/no response format. Extroversion and Neu-
roticism have been found to be related to disor-
dered eating in normal and clinical populations
(34). The RSES is a measure of global self-
esteem, and is measured via 10 items. Respons-
es are measured using a 4-point Likert Scale
from ‘strongly agree’ to ‘strongly disagree’,
producing scores from 10 to 40, where lower
scores are indicative of greater self-esteem.
Self-esteem has been found to be of importance
in the aetiology of eating disorders (35), and
the EAT-26 assesses the presence and severity
of eating disorders, namely anorexia nervosa
and bulimia nervosa. The EAT-26 is a 26-item
scale utilising a 6-point response format rang-
ing from ‘always’ to ‘never’.

Procedure
After responding to recruitment advertise-

ments displayed on the University of Leeds
campus, participants were screened by a tele-
phone interview and an appointment was made
to visit the Human Appetite Research Unit.
Here participants’ heights and weights were
measured and the battery of questionnaires
completed.

Statistical Analysis
Similar to the on-line study the sample was

divided into four groups on the basis of Disin-
hibition and Restraint scores (HDHR, HDLR,
LDHR, LDLR) using criteria defined by a medi-
an split on the Disinhibition and Restraint
scores from the population sample of the online
study. These criteria were chosen for consis-
tency, to make comparison between the two
studies possible.

RESULTS - STUDY 2

As intended by the design, Disinhibition and
Restraint scores differed significantly between
the groups (F(3,115)=129.58, p<0.0001) and
(F(3,115)=84.99, p<0.0001) respectively (see Table
6). Hunger scores also differed significantly
between the groups (F(3,115)=18.54, p<0.0001),
with both the high Disinhibition groups having
significantly higher Hunger scores indepen-
dent of Restraint score.
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There were no significant differences in BMI
between the groups (F(3,115)=1.39, n.s.). Howev-
er, BMI was found to correlate significantly
with Restraint (r=0.21, df=117, p<0.01), but not
with Disinhibition (r=0.07, df=117, n.s.). See
Table 2 for descriptive data.

Extraversion and Neuroticism
The groups differed significantly on their

Neuroticism scores (F(1,115)=9.19, p<0.0001). The
groups with high Disinhibition scores had a
higher neuroticism score regardless of their
Restraint score (see Table 2). There were no sig-
nificant differences apparent between the
groups in relation to their level of Extraversion
(F(1,115)=1.97, n.s.), although the groups with low
Restraint tended to have a higher level of Extra-
version. Disinhibition correlated positively with
Neuroticism (r=0.49, df=117, p<0.0001). There
was a negative association between Restraint
and Extraversion (r=-0.25, df=117, p<0.01), how-
ever there was no significant association with
Neuroticism (r=0.08, df=117, n.s.).

Self-Esteem (RSES)
Self-esteem was found to differ significantly

between the groups (F(1,115)=5.19, p<0.01). The
groups with the lowest (HDHR) and highest
(LDLR) levels of self-esteem were significantly
different (p<0.01) (see Table 2). There was a sig-
nificant positive correlation between both Dis-
inhibition and Restraint and self-esteem score
(r=0.36, df=117, p<0.001; r=0.21, df=117, p<0.05
respectively), indicating that high scores on Dis-
inhibition and Restraint are associated with a
lower self-esteem (high RSES signifies low SE).

Likelihood of disturbed eating behaviour
(EAT-26)

The groups showed a differing propensity
towards disturbed eating behaviour
(F(1,115)=12.82, p<0.0001). The HDHR exhibited
the highest EAT-26 score, whereas the LDLR
group had the lowest score. Even though the
scores on the EAT-26 are relatively low in this
sample, those women with a high Restraint
score appear to have a higher propensity
towards disturbed eating, particularly when
they exhibit a concurrent high Disinhibition
and high Restraint score. Disinhibition and
Restraint were both correlated with EAT-26
scores (r=0.21, df=117, p<0.05 and r=0.54,
df=117, p<0.0001 respectively).

DISCUSSION

These studies have uncovered a number of
important relationships amongst TFEQ scores,

personality characteristics and eating behav-
iour factors, which may contribute to under-
standing how the eating behaviour traits Disin-
hibition and Restraint are associated with body
weight, eating behaviour and lifestyle choices.
The most striking finding from both studies is

the identification of more problematic eating
and health behavior characteristics in the
HDHR group. Study 1 revealed that the HDHR
group showed a higher BMI, a higher likeli-
hood of smoking behavior, a higher alcohol
consumption and a higher incidence of dieting.
In addition, study 2 revealed that this group
was also characterized by a higher propensity
toward disturbed eating behavior (EAT-26), a
high neuroticism and a lower self-esteem. Col-
lectively, this portfolio of behavior characteris-
tics could be debilitative for physical (higher
smoking rates, alcohol consumption and diet-
ing) and psychological health (reflected in the
lower self-esteem and higher EAT-26 score).
Both studies demonstrated that in normal

weight individuals a higher Restraint score
coupled with a high level of Disinhibition
reflects the relationship between opportunistic
eating and restriction of food intake. This could
be advantageous as the control over food
intake (represented by Restraint) can moderate
the effect of Disinhibition, thus maintaining a
normal weight range (36). However, when
Restraint and Disinhibition are simultaneously
high (i.e., HDHR), the combination appears to
be more damaging. On the one hand HDHR
women are susceptible to the overeating and
emotional eating tendencies of high Disinhibi-
tion, however, they are also influenced strongly
by the desire to restrict food intake (Restraint).
This conflict may result in a cyclical pattern of
food restriction (and efforts to control food
intake, such as dieting and smoking) and
overeating, which could ultimately lead to a
problem with weight control - reflected in the
higher BMI of this group in study 1. This cycli-
cal pattern of restriction and overeating is
reflected well in studies which demonstrate a
‘disinhibition effect’. Here participants overeat
(thus cannot maintain restraint over eating) in a
variety of situations, such as being exposed to
stress (37), in the presence of palatable food
(16) and following a preload (11, 38).
Issues with weight-control will inevitably

lead to efforts to control weight such as an
increased frequency of dieting, as found in
study 1. However, the increased smoking
behaviour of the HDHR women could also
function as a weight control strategy. Copeland
and Carney (39) and Pomerleau et al. (40) both
found that women with high Disinhibition and
high Restraint scores reported higher expecta-
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tions of improved appetite and weight control
from smoking than other groups.
The increased alcohol consumption reported

by the HDHR group confirms previous reports
(41-43). This behavior of increased alcohol con-
sumption may seem counterintuitive as it
would conflict with efforts to control body
weight. However, evidence suggests that diet-
ing frequency is positively associated with alco-
hol consumption (44) and that previous dieting
behavior is predictive of future alcohol intake
(45). It is unclear as to whether it is a high
Restraint or a high Disinhibition which pro-
motes a higher alcohol consumption, however
Higgs and Eskenazi (43) propose that it is the
combination of the tendency to restrict intake
coupled with the tendency to disinhibit which
leads to a higher alcohol intake, due partly to
the greater preoccupation with thoughts of
alcohol in this group. Higgs and Eskenazi how-
ever, used the Dutch Eating Behaviour Ques-
tionnaire [DEBQ (46)] to measure Restraint and
the TFEQ to measure Disinhibition. Our results
therefore suggest that use of the TFEQ to mea-
sure both Restraint and Disinhibition elicits
similar results in terms of alcohol consumption.
The conflict between the high Restraint and

high Disinhibition characteristics could ulti-
mately lead HDHR women to be susceptible to
disturbed eating behaviours (EAT-26), which
could increase their vulnerability to disordered
eating patterns (18). The evidence suggests that
women with bulimia nervosa (BN) exhibit a
concurrent high Disinhibition and high
Restraint (17, 47), where this combination is
associated with severity of disease pathology
(48). Taken together, this evidence shows how
in non-eating disordered and eating disordered
individuals, the combination of high Disinhibi-
tion and high Restraint functions similarly in
terms of problematic eating behaviour; a con-
current high score on Disinhibition and
Restraint is clearly predictive of disturbed eat-
ing behaviour. However, it should be kept in
mind that scores in the lower ranges of the
EAT-26 do not indicate pathological behaviour.
However, higher scores in these lower ranges
may be a marker of a predisposition to develop
abnormal eating. Indeed, lower cut-off points
of the EAT-26 were recently suggested to indi-
cate higher risk for eating disordered behavior
in non-clinical samples (49).
It is important to note here that the individual

association of both Disinhibition and Restraint
with eating disturbance has been previously
reported by Lawson et al. (20). However, con-
trary to Lawson et al., our data suggest that
Disinhibition and Restraint interact to produce
a heightened vulnerability to eating distur-

bance. The interaction between Disinhibition
and Restraint appears to be potent, where the
conflict between these two traits (between
restriction and a tendency towards opportunis-
tic eating) can lead to an increased vulnerability
to eating disturbance. Therefore, the consider-
ation of the interaction between Disinhibition
and Restraint seems to be valuable in identify-
ing a more problematic eating behavior profile.
A further striking feature of the HDHR group

was the combination of high neuroticism, low
extroversion and low self-esteem scores which
supports existing evidence associating different
personality variables to BMI and eating behav-
ior (e.g. 50). This combination of personality
traits has been associated with problematic eat-
ing behaviour. For example, Tylka (51) demon-
strated that a higher neuroticism was associat-
ed with body image disturbance. In addition,
Provencher et al. (50) demonstrated that for
overweight and obese women a higher level of
neuroticism was predictive of higher Disinhibi-
tion, Restraint and Hunger scores. In the pre-
sent study, the association of high Disinhibition
and high Restraint with a higher neuroticism
and low extroversion is apparent in normal
weight women and it is hypothesized that this
combination of personality and eating behav-
iour traits can lead to an increased likelihood of
disturbed eating behaviour which is reflected
in the higher EAT-26 score of this group.
While the High Disinhibition, High Restraint

combination appears predictive of problematic
eating behaviours, the High Disinhibition, Low
Restraint combination appears to be predictive
of weight gain. The HDLR women appear to be
characterized by a higher BMI and high seden-
tary behaviour, with HDLR women reporting
more sitting hours per day and less leisure time
physical activity. In the HDLR group, the
opportunistic eating and readiness to eat ten-
dencies of Disinhibition are not moderated by
efforts to control body weight (Restraint),
which promotes a higher BMI (8, 10, 52). It is
important to note that in study 2, the HDLR
group did not display the highest BMI, howev-
er this group was selected to be homogenous,
young and normal weight.
The sedentary behaviour exhibited by HDLR

women will likely result in a lower energy
expenditure and promote a positive energy bal-
ance eventually leading to weight gain. It is
known that there is an uncoupling between
energy expenditure and energy intake (53, 54),
where the low level of energy expenditure does
not lead to a corresponding down regulation in
energy intake. The classic study by Mayer, Roy
and Mitra (55) demonstrated that appetite is
poorly regulated at low activity levels. Thus a
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habitually low physical activity level will consti-
tute an additional factor favouring weak
appetite control. This is supported by evidence
which suggests that high Disinhibition individ-
ual’s have both a greater tendency towards
hyperphagia as well as a tendency towards a
lower physical activity level (20).
These analyses of the TFEQ factors of Disinhi-

bition and Restraint have indicated how differ-
ent combinations are associated with different
outcomes for general health and susceptibility
to appetite dysregulation. The susceptibility of
different groups to weight control problems
and eating disturbances becomes apparent. The
two studies carried out suggest that high Disin-
hibition coupled with high Restraint is problem-
atic. These women are characterised by a high-
er vulnerability towards disturbed eating
behaviours, a higher tendency to diet, smoke
and consume alcohol; whereas those women
who show a HDLR score, show an increased
vulnerability towards a higher body weight and
a higher tendency towards sedentary behav-
iour. These data highlight the important role of
psycho-markers of eating behaviour in body
weight regulation and the susceptibility to
weight gain. The distinct behavioural outcomes
due to the interaction between Disinhibition
and Restraint suggest that scores on these two
factors could be used as an early marker of sus-
ceptibility to disturbed eating behaviours.
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