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Preliminary validation and principal components analysis of
the Control of Eating Questionnaire (CoEQ) for the experience
of food craving
M Dalton1, G Finlayson1, A Hill2 and J Blundell1

BACKGROUND/OBJECTIVES: The Control of Eating Questionnaire (CoEQ) comprises 21-items that are designed to assess the
severity and type of food cravings an individual experiences over the previous 7 days. The CoEQ has been used in clinical trials as a
multi-dimensional measure of appetite, craving and mood regulation however its underlying component structure has yet to be
determined. The current paper has two aims; (1) to examine the psychometric properties, and internal consistency of the CoEQ; and
(2) to provide a preliminary examination of the underlying components by exploring their construct and predictive validity.
SUBJECTS/METHODS: Data were pooled from four studies in which a total 215 adults (80% women; Age = 29.7 ± 10.3;
BMI = 26.5 ± 5.2) had completed the CoEQ alongside measures of psychometric eating behaviour traits, ad libitum food intake, and
body composition. A principal components analysis (PCA) and parallel analysis was conducted to examine the underlying structure
of the questionnaire. The resulting subscales were tested for internal consistency (Cronbach’s α= 0.66–0.88).
RESULTS: PCA revealed four components that explained 54.5% of the variance. The components were identified as: Craving
Control, Positive Mood, Craving for Sweet, and Craving for Savoury. Associations between the underlying CoEQ subscales and
measures of body composition and eating behaviour traits confirmed construct validity of the subscales. The associations between
the subscales and snack food selection and intake of palatable snack foods supported the CoEQ’s predictive validity.
CONCLUSIONS: The CoEQ has good psychometric properties with a clear component structure and acceptable internal
consistency. This preliminary validation supports the CoEQ as a measure of the experience of food cravings.
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INTRODUCTION
Food craving is defined as an intense desire to eat a specific food
and has been associated with a loss of control over eating and
poor weight management. For example, research has shown that
greater levels of food craving are related to higher BMI1–3 and
increased binge, emotional and external eating tendencies.4–7

However, food-craving experiences are common and not all
craving for food is associated with disturbed eating behaviour.
Therefore, food craving can be seen as existing on a continuum of
experience, ranging from mild to extreme,8 in normal and
disordered eating, and may be elicited under a number of
conditions. For example, Pelchat and Schaefer9 demonstrated that
young adults who consumed a monotonous, nutritionally-
complete, sweet liquid diet over five days reported an increase
in craving for foods that were savoury and meal based. In addition,
research has shown that mood has an important role in food
craving, with greater food cravings being reported when
individuals are bored or anxious.6,10

The Control of Eating Questionnaire (CoEQ) has its origins in the
Food Craving Record.6 It comprises 21-items designed to assess
the intensity and type of food cravings an individual experiences,
as well as subjective sensations of appetite and mood. The CoEQ
has previously been used on an item-by-item basis in a number of
pharmaceutical clinical weight loss trials11–14 and is sensitive to
the effects of anti-obesity agents. For example, in a large scale,

phase 3 clinical trial examining the effect of treatment with a
sustained-release combination of naltrexone plus bupropion on
weight loss in obese adults, Greenway et al.,12 found that those
assigned to naltrexone plus bupropion reported an increased
ability to resist food cravings (item 7) and control of eating
(item 19), and reductions in the frequency of cravings
(item 4), and incidences in which craving led to eating (item 21).
Furthermore, items on the CoEQ which pertain to positive mood
(items 8–11), craving for palatable sweet foods (item 12), and
craving intensity (item 3) have been demonstrated to distinguish
between overweight and obese females with and without binge
eating tendencies,5 and between those with binge eating
tendencies who do or do not meet the Yale Food Addiction
Scale15 criteria for ‘food addiction’.16

While the CoEQ has been used successfully in clinical weight
loss trials as a multi-item measure of craving, appetite and mood
regulation, its psychometric properties and underlying component
structure has yet to be examined. Therefore, the current paper has
two aims. The first was to examine the psychometric properties,
and internal consistency of the CoEQ. The second aim was to
provide a preliminary examination of the underlying components
and their construct validity by exploring firstly their associations
with body composition measures, and psychometric measures of
eating behaviour traits; and secondly their predictive validity with
regards to intake and selection of palatable snack foods.
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MATERIALS AND METHODS
Data reported in this paper were pooled from four separate studies
conducted at the University of Leeds in samples consisting of staff,
students and local residents of the surrounding Leeds area. A summary of
sample demographic information and details of measures administered in
each study is presented in Table 1. Each study protocol was reviewed and
approved by the University of Leeds, School of Psychology ethical
committee in accordance with the Helsinki declaration.

Measures
Control of eating questionnaire. All participants completed the Control of
Eating Questionnaire (CoEQ) at the end of each study protocol. The CoEQ is
comprised of 21 items presented in six sections. Participants are required
to respond according to their experience over the previous seven days.
The first two sections contain questions relating to general levels appetite
and overall mood (independent of food craving). The third and fourth
sections contain questions that assess the frequency and intensity of food
cravings in general, while the fifth section concerns craving for specific
foods (e.g. dairy, starchy, sweet or non-sweet foods). Finally the sixth
section (items 20 and 21) assesses an individual’s perceived level of control
over resisting a nominated, craved food item. Twenty items are assessed
using 100-mm visual analogue scales (VAS) and one item (item 20) allows
participants to enter their own nominated food.

Binge eating scale. All participants completed the Binge Eating Scale
(BES).17 The BES is comprised of sixteen items, eight describing the
behavioural manifestations and eight describing the feelings and
cognitions associated with binge eating. Each item consists of 3–4
descriptive statements that increase in severity (e.g. “I don’t have any
difficulty eating slowly in the proper manner” to “I have the habit of
bolting down my food without really chewing it. When this happens I
usually feel uncomfortably stuffed because I’ve eaten too much.”).
Participants select the statement from each of the sixteen items that is
most descriptive of them, and the scores are summed to produce a total
score ranging from 0–46. The BES has been shown to have good internal
validity, with a Cronbach’s alpha of 0.8918 and good test retest reliability.19

Three factor eating questionnaire. Participants in Study 1, 2 and 3
completed the Three Factor Eating Questionnaire (TFEQ)20 which assesses
three aspects of eating behaviour; cognitive control of restraint (21 items),
disinhibition of eating (16 items) and susceptibility to hunger (14 items).
The disinhibition of eating subscale assesses the tendency to eat
opportunistically, often in response to environmental cues.21 Greater
levels of Disinhibition have been consistently associated with increased
energy intake22,23 and greater propensity for weight gain.24,25 Previous
research has shown that the TFEQ has good internal validity.20

Anthropometrics and body composition
Participants in each study underwent anthropometric measurements.
Specifically, standing height without shoes was measured to the nearest
0.5cm using a stadiometer. Body weight was measured using an electronic
balance and recorded to the nearest 0.1 kg. Waist circumference was
measured 1cm above the top of the participants’ naval after expiration. In
Study 1, Study 3 and Study 4, air plethysmography (Bodpod, Concord, CA,
USA) was used in order to obtain an estimate of fat mass, fat free mass, and
percentage body fat. All anthropometric and body composition measures
were taken following an overnight fast with the participants wearing non-
underwired swimwear.

Ad libitum snack food intake
Participants in Study 1 and Study 2 completed an ad libitum eating task in
which they were presented with six pre-weighed bowls of palatable high-
fat (⩾40%) snack foods chosen to be either sweet (milk chocolate,
chocolate finger biscuits and cookies) or non-sweet (ready salted crisps,
salted peanuts and flavoured tortilla chips). Participants’ acceptance of
these foods was determined during initial screening. All foods were
presented at the same time, and participants were required to taste and
rate each food item on a number of sensory qualities including blandness,
saltiness and sweetness using 100-mm VAS. They were informed that they
could consume as little or as much as they liked of each item, and that
their preferences and how much they wanted to eat would be assessed at
the start of the task. The food items were removed after 10min, and each
bowl was weighed so that energy intake (kilocalories) could be
determined.

Data analysis
The data were tested to ensure they met the requirements for Principal
Components Analysis (PCA) using the Kaiser-Meyer-Olkin measure of
Sampling Adequacy and Bartlett’s test of sphericity. Items 20 and 21 were
not included in the PCA as these two items are unique in that they ask
participants to nominate their own ‘problem’ food item and rate their
perceived level of control over resisting this nominated food item. For the
PCA, an oblique rotation was chosen as we anticipated that the underlying
components (from items targeting appetite, mood and cravings) would be
related. The number of components was determined using the PCA and
the number of components to retain was determined using scree plot with
parallel analysis.26 Item means, standard error, and item total correlations
were calculated for item analysis. Cronbach’s α was calculated to evaluate
internal consistency. Relationships between CoEQ subscales and psycho-
metric eating behaviour trait variables, body composition and energy
intake were tested using Pearson correlation coefficients. An α-level of 0.05
was used to determine statistical significance.

Table 1. Study sample demographics and assessment measures used

N Gender (F:M) Age BMI Measures

Study 1 80 54:26 26.5 (8.1) 18 - 54 24.2 (4.3) 18.5–37.7 Waist circumference
Body composition
Binge Eating Scale
Three Factor Eating Questionnaire
Ad libitum energy intake

Study 2 50 50:0 24.3 (5.9) 18–41 27.1 (5.4) 18.6–39.8 Waist circumference
Binge Eating Scale
Three Factor Eating Questionnaire
Ad libitum energy intake

Study 3 30 30:0 27.8 (10.5) 20 - 54 23.2 (2.9) 18.8–29.1 Waist circumference
Body composition
Binge Eating Scale
Three Factor Eating Questionnaire

Study 4 55 37:18 41.0 (8.7) 20 - 55 30.8 (3.8) 26.1–39.7 Waist circumference
Body composition
Binge Eating Scale

Note: Body composition was assessed using air plethysmography.
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RESULTS
Sample characteristics
The sample was 215 participants (80.0% female) with a mean BMI
of 26.4 kg/m2. Of participants, 42.8% had a BMI below 25.0 kg/m2;
33.5% had a BMI between 25.0–29.9 kg/m2 and 23.7% had a BMI
above 30.0 kg/m2. Participants’ age ranged between 18–55 years
(M= 29.6 years).

Principal components analysis (PCA)
The Kaiser-Meyer-Olkin measure of Sampling Adequacy (KMO=
0.772) and Bartlett’s test of sphericity [Χ2(171) = 998.2, Po0.001]
indicated that the sample size and the data were adequate for
conducting PCA. The PCA extracted five significant factors that
explained 60.3% of the total variance. Eigenvalues before rotation
were 4.85, 2.32, 1.88, 1.42 and 1.11. After oblique rotation,
eigenvalues were 4.09, 2.61, 2.23, 2.71 and 1.15. Scree plot and
parallel analysis indicated that of the five extracted factors, only
the first four factors should be retained (see Figure 1). Component
loadings and item statistics are presented in Table 2. The four
factors were interpreted as: Craving Control; Positive Mood;
Craving for Savoury, and Craving for Sweet. All other subscales
were associated with the Craving Control subscale, and the

Craving for Sweet subscale was weakly but positively associated
with Craving for Savoury (see Table 3). The final component
solution excluded two of the original appetite related scale items
—“How hungry have you felt?” and “How full have you felt?”
Based on the outcome of the PCA, subscale (component) scores

were calculated as follows; the sum of the items in each subscale
was calculated, and divided by the number of items in the
subscale in order to obtain a subscale score. For the Positive Mood
subscale, scores from item 6 (“How anxious have you felt?’’) were
reversed. For the Craving Control subscale, the final subscale score
was reversed so that a greater score represented a greater level of
Craving Control.

Reliability
The corrected item-total correlations for each item are presented
in Table 2. Regarding internal consistency, the Cronbach’s alpha
values for Craving Control, Positive Mood, Craving for Savoury and
Craving for Sweet were .88, .74, .66 and .67, respectively.

Criterion and construct validity
Association of CoEQ subscales with psychometric eating behaviour
trait variables. As shown in Table 4, the Craving Control subscale
was negatively related with Disinhibition [Po0.001] and Hunger
[Po0.001] from the TFEQ, and binge-eating tendency [Po0.001]
as assessed by the BES, indicating that lower levels of Craving
Control were associated with higher scores on these trait variables.
Disinhibition, and binge eating tendency were also negatively
related to Positive Mood [Po0.001]. Further, the Craving for
Sweet and Craving for Savoury subscales were positively
associated with Disinhibition [Po0.001; Po0.01, respectively],
Hunger [Po0.001] and binge eating tendency [Po0.001;
Po0.01, respectively]. These findings illustrate that the CoEQ
subscales have convergent validity with existing psychometric
trait measures.

Association of COEQ subscales with anthropometric and body
composition variables. The Craving Control and Positive Mood
subscales were negatively associated with body weight [Po0.001;
Po0.01, respectively], BMI [Po0.001; Po0.01, respectively], waist
circumference [Po0.001; Po0.01, respectively] and fat mass

Figure 1. Scree plot and parallel analysis of eigenvalues for CoEQ
factors.

Table 2. Factor loadings and item statistics (mean, s.e.m. and corrected item total correlations) of the Control of Eating Questionnaire

Component

Mean 1 2 3 4 5 ritc

Q11. How difficult has it been to resist any food cravings? 49.0 (1.8) 0.86 − 0.03 0.01 − 0.01 0.07 0.77
Q12. How often have you eaten in response to food cravings? 51.6 (1.6) 0.80 0.05 − 0.08 0.02 0.19 0.64
Q10. How strong have any food cravings been? 49.3 (1.7) 0.74 − 0.03 0.18 0.08 − 0.12 0.73
Q19. Generally, how difficult has it been to control your eating? 43.2 (1.6) 0.73 − 0.13 0.09 0.11 0.21 0.71
Q9. During the last 7 days how often have you had food cravings? 51.0 (1.6) 0.67 − 0.04 0.14 0.16 − 0.15 0.68
Q8. How contented have you felt? 61.2 (1.6) − 0.03 0.88 0.07 0.03 0.16 0.74
Q5. How happy have you felt? 62.2 (1.6) − 0.02 0.86 0.07 0.12 0.14 0.65
Q7. How alert have you felt? 58.4 (1.7) − 0.03 0.64 − 0.06 0.04 − 0.34 0.39
Q6. How anxious have you felt? 49.2 (2.2) 0.02 − 0.63 0.11 0.22 − 0.03 0.45
Q4. How strong was your desire to eat savoury foods? 61.5 (1.9) 0.17 0.16 0.76 − 0.13 0.05 0.51
Q17. How often have you had cravings for starchy foods (bread, pasta)? 40.9 (2.3) − 0.01 − 0.09 0.76 0.05 − 0.08 0.53
Q16. How often have you had cravings for dairy foods (cheese, yoghurt)? 37.7 (2.2) − 0.14 − 0.11 0.56 0.32 0.33 0.33
Q18. How often have you had cravings for savoury foods (fries, crisps, burgers etc)? 47.3 (2.1) 0.30 − 0.14 0.53 − 0.17 − 0.22 0.40
Q3. How strong was your desire to eat sweet foods? 54.2 (2.3) 0.27 − 0.04 − 0.27 0.72 0.01 0.66
Q13. How often have you had cravings for chocolate and chocolate flavoured foods? 51.8 (2.1) 0.27 − 0.06 − 0.20 0.61 0.01 0.53
Q14. How often have you had cravings for other sweet foods (cakes, pastries, biscuits, etc)? 44.4 (2.0) 0.20 − 0.08 − 0.03 0.60 − 0.26 0.48
Q15. How often have you had cravings for fruit or fruit juice? 46.5 (2.0) − 0.19 0.02 0.22 0.56 0.21 0.17
Q1. How hungry have you felt? 54.4 (1.4) 0.18 0.19 0.19 0.41 − 0.24 −
Q2. How full have you felt? 65.0 (1.3) 0.24 0.10 − 0.04 − 0.03 0.74 −
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[Po0.001]. The Craving for Sweet subscale was positively
associated with body weight [Po0.001], BMI [Po0.01], waist
circumference [Po0.01] and fat mass [Po0.01]. Finally, the
Craving for Savoury subscale was positively associated with fat
mass [Po0.01]. There were no associations between the CoEQ
subscales and fat free mass, height, age or gender.

Ad libitum snack food intake. Total energy intake and energy
intake from sweet snack foods were negatively associated with
Craving Control [Po0.05; Po0.01, respectively] and Positive
Mood [Po0.05], and positively associated with Craving for Sweet
[Po0.001] (see Table 4). There were no associations between the
Craving for Savoury subscale and snack food intake.

DISCUSSION
The current paper examined the psychometric properties of the
CoEQ. Principal component and parallel analysis in a varied
sample revealed a four-component solution: Craving Control,
Positive Mood, Craving for Sweet, and Craving for Savoury. The
Craving Control component was correlated with the other three
components, and Craving for Sweet was weakly correlated with
the Craving for Savoury component. The individual component
subscales had acceptable internal reliability, and showed construct
and criterion validity, which provide support for their use in
research. The final component structure excluded two of the
appetite related items - “How hungry have you felt?” and “How full
have you felt?” This outcome supports the suggestion that while

hunger and craving are closely related constructs, aspects of
craving can be distinct from hunger, as they represent a more
target-specific motivation to eat.8

Further to examining the psychometric properties of the CoEQ,
the current paper provided a preliminary examination of the
validity of the CoEQ components. These analyses indicated that
lower scores on Craving Control over the previous seven days
were associated with higher levels of binge eating tendency,
disinhibition and susceptibility to hunger but not dietary restraint.
This finding is in line with previous research8 and intuitively
suggests that lower control over cravings may be a characteristic
of eating behaviour traits associated with overeating but not in
response to energy restriction per se. However, it is important to
note that the experience of food cravings is not restricted to those
with greater levels of eating pathology. It was also demonstrated
that lower scores on the Positive Mood subscale were associated
with greater levels of binge eating tendency and Disinhibition.
This finding is consistent with previous research that has
demonstrated individuals with subclinical binge eating behaviour
tend to report experiencing lower day-to-day levels of positive
mood compared to those without binge eating.27–29 These
findings support the construct validity of these CoEQ subscales.
Associations between CoEQ subscales and body composition

demonstrated that lower Craving Control and Positive Mood, and
greater Craving for Sweet were associated with a higher BMI, waist
circumference and greater levels of fat mass. The association
between craving and BMI has previously been reported2,3 but to
our knowledge this is the first study explicitly showing a
relationship between experience of food cravings and adiposity.
Interestingly, there were no associations between any of the CoEQ
subscales and fat free mass. These findings are in accordance with
previous studies that have shown greater levels of adiposity (but
not fat free mass) are associated with eating behaviour traits such
as Disinhibition25 and binge eating tendency.30 Furthermore, they
support the proposed distinction between fat mass and fat free
mass signalling in appetite control31,32 and demonstrates the
capacity of the CoEQ subscales to converge with theoretically
relevant subscales. Future research should explicitly examine
whether body fat is specifically associated with hedonic aspects of
appetite control such as experience of food cravings and loss of
control over eating (see for example33).
The predictive validity of the CoEQ subscales was confirmed

when the associations with snack food intake, and selection of
sweet or savoury snack foods in an ad libitum eating task were
assessed. Lower scores on the Craving Control and Positive Mood
subscales were associated with increased total energy intake, and
selection of sweet foods. Furthermore, greater Craving for Sweet
was most strongly associated with selection and intake of sweet
foods. There were no associations between Craving for Savoury
and savoury snack food selection and intake. One possible
explanation for this may be that the Craving for Savoury subscale
captures more of a meal-based craving that was not captured in
the present ad libitum snack intake task. Future research should
examine whether specific craving subscales predict intake at
meals under laboratory or free-living conditions.

Table 3. Correlations between CoEQ subscales

Craving Control Positive Mood Craving for Sweet Craving for Savoury

Craving Control −
Positive Mood 0.244** −
Craving for Sweet − 0.576*** − 0.139 −
Craving for Savoury − 0.365*** − 0.185 0.173* −

*Po0.05; **Po0.01; ***Po0.001.

Table 4. Correlations between CoEQ subscales and measured
variables

Craving
Control

Positive
Mood

Craving for
Sweet

Craving for
Savoury

Demographic variables
Age 0.062 − 0.047 − 0.053 0.172
Gender (M:F) − 0.117 − 0.013 0.058 − 0.008

Psychometric eating behaviour trait variablesa

Restraint − 0.005 − 0.157 0.020 0.130
Disinhibition − 0.487*** − 0.357*** 0.338*** 0.223**
Hunger − 0.458*** − 0.095 0.396*** 0.322***
Binge Eating Scale − 0.518*** − 0.302*** 0.408*** 0.242**

Anthropometric and body composition variablesb

Height (cm) − 0.048 0.042 0.103 0.015
Weight (kg) − 0.255*** − 0.227** 0.255*** 0.137
BMI − 0.310*** − 0.230** 0.232** 0.103
Waist (cm) − 0.259*** − 0.230** 0.221** 0.133
Fat mass (kg) − 0.314*** − 0.308*** 0.249** 0.265**
Fat free mass (kg) − 0.111 − 0.023 0.148 0.094

Ad libitum energy intakec

Total energy intake − 0.203* − 0.208* 0.397*** 0.041
Energy from sweet foods − 0.220** − 0.200* 0.413*** 0.022
Energy from savoury foods − 0.063 −0.104 0.150 0.049

Note: *Po0.05; **Po0.01; ***Po0.001. an= 160. bFor height, weight, BMI
and waist circumference measures n= 215; for fat mass and fat free mass
measures n= 165. cn= 130.
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The primary limitation of the current study was that the sample
was limited with regards to the number of male participants, and
degree of social and ethnic diversity, which may restrict the
generalisability of the findings. Further, as the CoEQ was only
administered at one time point in each study, the test re-test
reliability of the scale remains to be demonstrated in future
research. However, the outcomes of this paper suggest that the
CoEQ is a valid measure of the experience of food cravings, and
offers a useful research contribution in that it samples experiences
over a 7-day period, distinguishes specific, directional cravings
from loss of control due to cravings, assesses mood, and
converges with other validated psychometric eating behaviour
traits and quantitative food intake in a theoretically meaningful
way. Food cravings are clinically relevant experiences that militate
against the maintenance of good eating habits. The experience of
food craving is posited to be related to neurological and
neurochemical processes, which in turn could form the target
for certain anti-obesity agents. In future research, the CoEQ, and
perhaps in particular the Craving Control component, will provide
the means for a more psychometrically robust outcome measure
in clinical trials on obesity and weight management, and for
investigations of the controversial issue of food addiction. To this
end, the CoEQ has importance for investigating a common form of
dysregulated eating that has implications for the management of
obesity. Food cravings have high face validity and are widely
perceived to occur and to influence inappropriate and unhelpful
food choices. The CoEQ can provide a useful instrument for
clinicians and researchers to identify areas of difficulty reported by
many people inside and outside the clinic. Further work is
necessary to demonstrate the replicability of these findings in
large diverse samples, and confirm the component structure of
the CoEQ reported here. To summarise, CoEQ subscales were
associated with eating behaviour traits that predict overeating,
measures of adiposity, and selection and intake of snack foods.
This preliminary examination suggests that the CoEQ is a reliable
and valid measure of the experience of food cravings.
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