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For many years, questionnaires have been considered the standard when examining emotional eating behav-
ior. However, recently, some controversy has arisen about these questionnaires, and their usefulness in iden-
tifying emotional eaters has been questioned. The current study aimed to investigate the Single Target
Implicit Association Test (ST-IAT) as a measure of emotional eating. Two ST-IATs (assessing food-positive
and food-negative associations respectively) and the Dutch Eating Behaviour Questionnaire (DEBQ) were
compared in undergraduate students. A positive, negative or neutral mood was induced by means of a film
clip, and milkshake consumption was measured during and after the mood induction. It was hypothesized
that participants with strong emotion–food associations on the ST-IATs (i.e., IAT-emotional eaters) would
consume more food in the emotion induction condition corresponding to that emotion, as compared to
those with weak emotion–food associations as well as to those in the neutral condition. Participants who
scored high on both the positive and negative ST-IATs ate more during a positive mood induction than during
a negative mood induction. This effect did not extend to milkshake consumption after the mood induction
procedure. In addition, IAT-positive emotional eaters consumed more food than IAT-non-emotional eaters.
No effects of the DEBQ on milkshake consumption were found. It is concluded that the ST-IAT has potential
as a measure of emotional eating.

© 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Most people have at one time or another experienced how emo-
tional states influence their eating behavior. They may have not
been able to eat when grieving or in love, or celebrated happy events
or achievements with big dinners. However, for some people, eating
and emotions have become too interconnected. So much, in fact,
that they have considerable difficulties distinguishing emotional
arousal from feelings of hunger or food desires, and even confuse
emotions for hunger or desire. This observation was first made by
Bruch (1964), and in the years thereafter interest in the concept of
‘emotional eating’ has grown (Van Strien, Frijters, Bergers, and
Defares, 1986).

To measure emotional eating, several questionnaires have been de-
veloped (Emotional Eating Scale (EES) (Arnow, Kenardy, and Agras,
1995); Emotional Overeating Questionnaire (EOS) (Masheb and Grilo,
2006); Emotional Eating subscale of the Dutch Eating Behavior Question-
naire (DEBQ) (Van Strien et al., 1986)). Although the design of these
questionnairesmay vary, they all have the same goal: to retrospectively
self-assess eating behavior in response to (mainly) negative emotions.
A significant problem that arises with this kind of measure is that peo-
ple are generally not very good at recalling their emotions, not good at
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recalling their eating behavior, and not good at all at recalling associa-
tions between the two. Evers, de Ridder, and Adriaanse (2009) there-
fore suggest that emotional eating scales may suffer from a ‘triple
recall bias’. Along the same lines, the idea that emotions and eating
are related is a kind of common sense in the general population,
which may lead people to be biased towards experiences that confirm
this notion (Ganley, 1989). These problemswith current emotional eat-
ing scales might explain recent findings that show that scores on such
scales are poor predictors of food intake following induction of a posi-
tive or negative mood. Evers et al. (2009) conducted five studies in
which positive and/or negative emotions were induced in emotional
and non-emotional eaters as identified by the DEBQ subscale of emo-
tional eating, before subjecting them to a bogus taste test. Theway of in-
ducingmood states (e.g.,film excerpts or false feedback) and the type of
mood induced (e.g., sad, happy or anxious) varied over studies. None of
the studies showed increased food intake in DEBQ-emotional eaters as
compared to non-emotional eaters, in either emotional or neutral
conditions. Conner, Fitter, and Fletcher (1999) conducted a study in a
more naturalistic setting in which participants kept track of daily has-
sles (i.e., stress) and filled out food diaries for one week. They found
that, although the amount of daily hassles was positively related to
snacking, this relationshipwasmoderated by external eating (i.e. eating
after being exposed to food stimuli), but not DEBQ-emotional eating.
Another naturalistic study (Adriaanse, de Ridder, and Evers, 2011)
was also unable to discover an influence of DEBQ-emotional eating
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Table 1
Overview of neutral words, positive emotional words, negative emotional words and
food pictures used in the ST-IATs.

Neutral words Positive emotional Negative emotional Food (pictures)

Average Happy Sad Potato crisps
Undecided Joyful Angry Magnum ice cream
General Satisfied Gloomy Chocolate
Normal Cheerful Lonely Chocolate ice cream
Usual Merry Scared French fries
Common Relieved Disappointed Cupcake

349P. Bongers et al. / Eating Behaviors 14 (2013) 348–355
scores on snacking, neither under neutral nor emotional circumstances.
Adriaanse et al. (2011) subsequently hypothesized that emotional eat-
ing scales measure a person's beliefs about the association between
emotions and eating, but not their actual eating behavior in response
to negative emotions. These personal beliefswould follow from concern
about one's own eating behavior. Indeed, Adriaanse et al. (2011)
showed that higher self-reported emotional eating scores are signifi-
cant correlates of more worrying about and monitoring of one's own
eating behavior, lower control over one's eating behavior, and a higher
extrinsic motivation for healthy eating. A similar suggestion was made
by Jansen et al. (2011), who found that therewas no discriminant valid-
ity of the emotional and external eating scales of the DEBQ, and a mod-
erate correlation between the subscales. Jansen et al. (2011) concluded
that the DEBQ, and possibly other eating scales as well, do not distin-
guish between emotional, external and restraint eaters, but simply indi-
cate a general ‘eating concern’ in high-scoring people. A final problem
with the emotional eating scales is that they mostly focus on negative
emotions, while neglecting positive emotions, even though research
has shown that positive mood can also increase food intake compared
to neutral mood (Cools, Schotte, and McNally, 1992; Patel and
Schlundt, 2001; Turner, Luszczynska, Warner, and Schwarzer, 2010).

To overcome the problems related to self-report eating scales, the
present study tested whether a Single Target Implicit Association Test
(ST-IAT; Karpinski and Steinman, 2006) is a bettermeasure of emotion-
al eating. The Implicit Association Test (IAT; Greenwald, McGhee, and
Schwartz, 1998) is an implicit measure of associations between con-
cepts. Implicit measures are defined by De Houwer, Teige-Mocigemba,
Spruyt, and Moors (2009) as “measurement outcomes that are causally
produced by the to-be-measured attribute in the absence of certain
goals, awareness, substantial cognitive resources, or substantial time”
(p. 350). In the IAT, participants distinguish two categories of words
(e.g., pleasant and unpleasant; the attributes) presented on the screen,
aswell as two other categories ofwords or pictures (e.g., flowers and in-
sects; the target-concepts), by either a left-hand or right-hand re-
sponse. The general idea is that when associated attributes and target-
concepts require pressing the same response button (e.g., right-hand
response for flowers and pleasant words), responses are faster than
when unassociated attributes and target-concepts share the same re-
sponse key (e.g., right-hand response for insects and pleasant words).
This difference in response time is taken as an implicitmeasure of an as-
sociation between the target and attribute categories. The ST-IAT is a
modification of the original IAT in that there is only one target category,
and it has been found to be equally reliable as the IAT (Karpinski and
Steinman, 2006). For the current study, the target-concept is food, and
the attribute categories are ‘emotional’ and ‘neutral’. Tomeasure associ-
ations between food and both positive and negative emotions, two
ST-IATs are administered.

The hypothesis is that high emotional eaters can be distinguished
from low emotional eaters based on their ST-IAT performance: Partici-
pants with stronger ST-IAT food–emotion associations (referred to as
‘IAT-emotional eaters’)will (1) consumemore food after an emotion in-
duction than after a control procedure, and (2) show higher food intake
in the emotional conditions than participantswithweaker ST-IAT food–
emotion associations (referred to as ‘IAT-non-emotional eaters’). Fur-
thermore, this overeating is expected to be emotion-specific: those
scoring high on IAT-positive emotional eating will overeat in the posi-
tive mood condition, while IAT-negative emotional eaters will overeat
in the negative mood condition. No effect of emotion induction on
food intake is expected for the IAT-non-emotional eaters.

2. Methods

2.1. Participants

Participants were 122 female undergraduate students at Maas-
tricht University. They were recruited through advertisements at
the university, announcing a study on the relationship between em-
pathy and perception. Participants were instructed not to consume
any food in the 2 h prior to the experiment. No exclusion criteria
were applied. Participants took part for either course credit or a mon-
etary reward of € 7.50. The study's procedure was approved by the
local ethical committee.

2.2. Measures

2.2.1. ST-IAT
Stimuli of the ST-IAT included neutral words (6), emotion words

(6) and food words (6). Attribute category labels were presented in
the top left (‘neutral’) and top right (‘emotion’) corners of the screen,
and these remained on screen during the task. The target category
label (i.e., ‘food’) was situated either below the ‘neutral’ label or below
the ‘emotion’ label. Stimulus words and pictures were presented in the
middle of the screen. Participants were instructed to sort the presented
stimulus words by a button press (left or right) according to the catego-
ry labels on screen. Stimuli remained on the screen until a responsewas
given. After a practice-block of 24 trials with only neutral and emotional
words, the combined ST-IAT blocks were presented, each consisting of
84 trials. Of these trials, 60 were attribute (i.e., emotional and neutral
words) trials and 24 were target (i.e., food pictures) trials. In one
block, target food words were combined with emotional words, where-
as food words were combined with neutral words in the other block.
Order of these blockswas counterbalanced over participants, and partic-
ipants could take a short break between blocks. A red cross appeared
shortly (500 ms) on the screen when a mistake was made. Within the
food–emotion block, participants made 48 responses on the right re-
sponse key, and 36 responses on the left response key. In the neutral–
emotion block this was reversed, with 36 right-key and 48 left-key re-
sponses being made. Each participant completed two ST-IATs: one
with neutral words, positive emotions and high-caloric food pictures,
and one with neutral words, negative emotions and high-caloric food
pictures. The order of the two ST-IATs was counterbalanced over partic-
ipants, and participants started with the same block in both ST-IATs
(i.e., if a participant started with the food–emotional block in the posi-
tive IAT, she also started with the food–emotional block in the negative
IAT). Because research has shown that emotional overeating mostly in-
volves palatable, high-caloric food (Ganley, 1989), only these types of
food items were used in the task. Table 1 gives an overview of the neu-
tral, positive emotional and negative emotional words that were used,
as well as the content of the food pictures.

2.2.2. Films
Participants watched either a positive, negative or neutral film frag-

ment, lasting for approximately 2 min and 45 s. The positive fragment
was taken from the comedy film “When Harry Met Sally”, showing a
woman faking an orgasm in a full restaurant, in front of hermale friend.
The negative fragment was part of “The Champ”, a film drama in which
a young boywatches his father die after a boxingmatch. The neutral ex-
cerptwas taken froma BBC documentary on tidalwaves in Australia. All
three films were pilot tested among female students (N = 11) and
were shown to induce the desired emotional effect: when watching
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the positive film, paired-sample t-tests showed an increase in positive
mood (pre, M = 57.05, SD = 17.08; post, M = 66.77, SD = 21.44,
t(10) = 3.76, p = .004) and a trend-significant decrease in negative
mood (pre, M = 14.68, SD = 13.65; post, M = 8.36, SD = 9.46,
t(10) = 2.04, p = .07). With regard to the neutral film, no change in
positive (pre, M = 62.45, SD = 15.21; post, M = 58.50, SD = 19.73,
t(10) = 0.99, p = .34) or negative (pre, M = 12.18, SD = 13.02;
post, M = 13.32, SD = 13.66, t(10) = 0.41, p = .69) emotions was
observed. The negative film clearly elicited a negativemood,with an in-
crease in negative emotions (pre, M = 14.64, SD = 10.24; post, M =
29.36, SD = 19.19, t(10) = 3.48, p = .006) and a decrease in positive
emotions (pre, M = 60.50, SD = 18.16; post, M = 46.05, SD =
23.14, t(10) = 4.41, p = .001). In addition, both the positive and
negative film clips were proven to be effective mood inducers in a pre-
vious study (Macht andMueller, 2007). Several researchers have shown
that film clips are effective in inducing positive and negative emotional
states (Chua, Touyz, and Hill, 2004; Cools et al., 1992; Evers et al., 2009;
Sheppard-Sawyer, McNally, and Fischer, 2000; Turner et al., 2010;
Yeomans and Coughlan, 2009), and Gerrards-Hesse, Spies, and Hesse
(1994) recommend to use either a film or story when the aim is to in-
duce both happy and sad feelings in one study.

2.2.3. Milkshakes
Three vanilla milkshakes were freshly made for each participant

right before she started the experiment. Milkshakes consisted of 125 g
vanilla ice cream, 100 ml full milk, 8 g vanilla sugar, and 25 g whipped
cream. Theywere served in 300 cm3milkshake cups, coveredwith a lid,
and a straw was provided. The milkshakes weighed an average of
249.94 g and the total amount of kilocalories in one milkshake was
449.75 kcal.Milkshake intakewas assessed byweighingmilkshakes be-
fore and after the taste test. Participants were unaware of these
measurements.

2.2.4. Film and taste questionnaire
The questionnaire consisted of 11 questions regarding the milk-

shakes and the film fragment. The questions were set up to match
the cover story of the relationship between empathy and taste per-
ception, and also to give participants the chance to drink as much of
the milkshake as they would like. Nine questions referred to the
taste of the milkshakes (e.g., for each milkshake how much they
liked it and whether they all had the exact same taste), and two ques-
tions referred to the film clip. Except for the questions regarding lik-
ing of the milkshakes, none were included in the analyses.

2.2.5. Mood
Moodwasmeasured bymeans of four 100 mmVAS scales, with ‘not

at all’ anchored on the left side of the scale and ‘extremely’ on the right
side. The scales were labeled sad, gloomy, happy and cheerful.

2.2.6. DEBQ
The DEBQ (Van Strien et al., 1986) consists of three subscales with a

total of 33 items; an Emotional Eating subscale with 13 items, and Ex-
ternal Eating and Restraint subscales with 10 items each. All items are
scored on a 5-point Likert Scale, ranging from ‘Never’ to ‘Very often’.

2.2.7. Restraint Scale
The Restraint Scale (Herman and Polivy, 1980) consists of 11

items, measuring attitudes towards eating, weight change and
dieting. All items (except for items 10 and 11, asking about highest
and ideal weight) are scored on 4 or 5 point Likert Scales, ranging
from ‘Never’ or ‘Not at all’ to ‘Always’ or ‘Very much’. The Restraint
Scale was included to control for dietary restraint in participants, as
research has shown that restrained and unrestrained eaters often dif-
fer in their food intake in the lab (e.g. Chua et al., 2004; Cools et al.,
1992; Sheppard-Sawyer et al., 2000; Yeomans and Coughlan, 2009).
2.2.8. Manipulation check and suspicion probe
On the manipulation check form, participants filled out three VAS

scales concerning how well they were able to concentrate on the film,
how well they could taste the milkshake during the film, and how
well they could taste themilkshakes after the film. Additional questions
referred to their own description of what they thought the experiment
was about, what they had lastly eaten and at what time, and whether
they were currently dieting or restricting their food intake.

2.3. Procedure

Upon arrival in the laboratory, the participant was explained that
the study was about empathy and taste perception. She signed an in-
formed consent form and filled out a baseline VAS for mood. Subse-
quently, she was seated behind a computer to perform the positive
emotion and negative emotion ST-IATs. After completion of the
ST-IATs, the participant filled out another mood VAS. In the mean-
time, the experimenter collected the first milkshake from the fridge
in a kitchen next door. The experimenter placed the milkshake in
front of the participant, and gave the following instruction: ‘You're
about to see a film fragment and you should really focus and concen-
trate on the film, and empathize with it. While you do this, you should
taste from this milkshake. However, you should not let the milkshake
divert you from the film, it is important that you keep concentrating
on the fragment. You will receive some questions later.’ After this,
the experimenter asked the participant to put on headphones, and
started the film. The experimenter left the room, and returned
when the film was finished. The participant received another mood
VAS to fill out, and the experimenter replaced the first milkshake
with two new ones, labeled A and B. The participant was informed
she now had 5 min to complete a questionnaire with questions
about the milkshake she drank during the film, the two new
milkshakes, and the film. She was told that she could drink as much
as she liked from the milkshakes. This was also repeated at the end
of the questionnaire, where it said: ‘You are now finished with the
questionnaire. Wait until the experimenter returns. Feel free to
drink some more of the milkshakes; left-overs will be thrown
away.’ The experimenter left the room and returned after 5 min.
The participant filled out a fourth mood VAS, followed by a manipula-
tion check, the DEBQ and RS. Finally, height and weight were mea-
sured, and the participant received her reward for participation. The
whole procedure lasted approximately 40 min.

2.4. Statistical analyses

One-way ANOVAs were conducted to discover any pre-existing
differences between the three groups, and paired sample t-test to
check whether the mood manipulation was successful. Both scores
on the positive scales were taken together and divided by two to cal-
culate one general indicator of positive mood. The same was done
with the negative mood scales. To investigate the usefulness of the
ST-IAT over questionnaires when measuring emotional eating, a
moderated regression analysis was carried out. Variables included in
the regression were centered prior to entering them in the model.
As indicated by Variance Inflation Factors (always close to 1) and tol-
erance (never below 0.2), there was no multicollinearity between the
variables in any of the conducted regressions. In addition, the Durbin–
Watson statistic had a value close to 2 in all analysis, revealing that
the assumption of independence of errors was met.

3. Results

3.1. Participant exclusion

Six participants were excluded because of missing data, misunder-
stood instructions (i.e., assuming that consumption of the whole



Table 2
Means and standard deviations of participant characteristics per condition.

Positive
condition
(N = 76)

Negative
condition
(N = 36)

F p

M SD M SD

Age 20.34 2.24 19.83 1.83 1.41 .24
BMI 22.56 2.30 22.23 3.09 0.33 .57
Positive mood 1a 67.72 13.35 70.17 13.75 0.80 .37
Negative mood 1a 15.55 11.62 11.69 9.58 3.00 .09
Positive mood 2b 67.49 13.35 70.17 13.75 0.01 .92
Negative mood 2b 16.70 12.63 12.78 10.75 2.59 .11
Emotional eatingc 2.65 0.70 2.56 0.67 0.44 .51
External eatingc 3.32 0.53 3.26 0.51 0.34 .56
Dietary restraintd 12.53 5.05 11.17 5.70 1.63 .21
Positive ST-IAT scoree 0.21 0.31 0.32 0.34 3.05 .08
Negative ST-IAT scoree 0.21 0.34 0.21 0.27 0.01 .93
Hours since last meal 3.41 1.84 2.84 1.17 3.91 .05

a Mood measured at baseline by 100 mm VAS scales, higher scores indicate better
mood.

b Mood measured after ST-IATs but before film by 100 mm VAS scales, higher scores
indicate better mood.

c Emotional Eating and External Eating measured by DEBQ.
d Restraint measured by Restraint Scale.
e ST-IAT scores computed with the D600 scoring algorithm, higher scores indicate

higher degree of emotional eating.

Table 3
Means and standard deviations of grams of milkshake intake during the film, after the
film, and in total per condition.

Positive
condition
(N = 76)

Negative
condition
(N = 36)

M SD M SD

Milkshake consumption during film 71.46 47.03 46.49 39.01
Milkshake consumption after film 113.25 67.25 81.24 47.77
Total milkshake consumption 184.71 97.66 126.70 61.12
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milkshake was required during the film), or outlying (i.e., z-score N

3.29) data on age, BMI, or milkshake consumption. Four additional
participants were eliminated because they were aware of the true
purpose of the study. In total, 112 out of 122 participants were includ-
ed in the analyses.

3.2. ST-IAT scores

ST-IAT effects were computed with the D600 scoring algorithm, as
suggested by Greenwald, Nosek, and Banaji (2003). Higher scores on
the ST-IAT D600 indicate a faster response to emotion–food pairs
than neutral–food pairs, and thus reflect a stronger association be-
tween emotions and food. In addition to the positive and negative
ST-IATs separately, a combined average ST-IAT score was calculated
by adding the scores on the negative ST-IAT to the positive version,
and dividing it by two.

3.3. Mood manipulation

The mood manipulation was, despite careful pilot testing of the
film clips, only partly successful. A 2 (time: before vs. after mood in-
duction) × 3 (condition: positive vs. neutral vs. negative) MANOVA
on subjective mood ratings before and after viewing the film frag-
ments was conducted, with the first factor within subjects and the
second factor between subjects. The analysis revealed a significant
multivariate interaction effect for time × positive mood F(2,108) =
75.23, p b .001 as well as for time × negative mood, F(2, 108) =
48.05, p b .001. Subsequent simple main effects showed no signifi-
cant differences in mood between conditions at baseline for the pos-
itive, F(2, 108) = .08, p = .93 nor negative, F(2, 08) = 2.02, p = .14
emotions. Participants in the negative condition increased in negative
emotions (pre, M = 12.78, SD = 10.75; post, M = 29.85, SD =
18.73, F(1, 108) = 95.66, p b .001), while positive emotions de-
creased (pre, M = 67.78, SD = 13.39; post, M = 51.94, SD =
16.70) from pre to post test, F(1, 108) = 91.90, p b .001. In the posi-
tive condition, the opposite effect was found, with an increase in pos-
itive emotions (pre, M = 68.55, SD = 15.61; post, M = 79.30, SD =
13.62, F(1, 108) = 43.49, p b .001) and a decrease in negative emo-
tions (pre, M = 14.58, SD = 11.89; post, M = 10.59, SD = 10.83)
from pre to post test, F(1, 108) = 5.36, p = .02. So both the negative
and positive mood inductions were successful. However, the neutral
film had the same effect as the positive film, increasing positive
(pre, M = 67.29, SD = 13.50; post, M = 73.62, SD = 14.61,
F(1, 108) = 15.50, p = b .001) and decreasing negative emotions
(pre, M = 18.24, SD = 12.96; post, M = 14.74, SD = 13.72,
F(1, 108) = 4.25, p = .04). Therefore, the participants in the positive
and neutral conditions were combined and treated as one positive
mood induction, and in further analyses compared to the negative
condition.

3.4. Participant characteristics

A one-way ANOVA was used to compare the participants in both
conditions on several baseline characteristics (i.e., age, BMI, mood at
the start of the experiment and mood before watching the film,
DEBQ emotional eating scores, DEBQ external eating scores, restraint,
positive and negative ST-IAT emotional eating scores, and hours since
last food intake). As Levene's test showed that homogeneity of vari-
ances was violated for BMI (F(1, 110) = 6.30, p = .01) and hours
since last food intake (F(1, 110) = 6.02, p = .02), Welch F was
used for these variables. As can be seen from Table 2, there were
some marginally significant differences for hours since last food in-
take, as more time had passed for the positive condition compared
to the negative condition. In addition, participants in the positive con-
dition had slightly higher scores on the negative emotions at baseline,
whereas people in the negative condition scoredmarginally higher on
the positive ST-IAT.

3.5. Correlations

Pearson correlations were calculated for the negative ST-IAT, pos-
itive ST-IAT, and DEBQ emotional eating scale. Both ST-IATs correlat-
ed significantly with each other, r = .34, p b .001, but no correlation
was found between the DEBQ emotional eating scale and the negative
ST-IAT, r = − .01, p = .92, nor the DEBQ emotional eating scale and
the positive ST-IAT, r = .00, p = .99.

3.6. Moderated regression

The amount of milkshakes consumed (in grams) per condition is
shown in Table 3. Milkshake intakes during the film, F (1, 110) =
7.65, p = .007, after the film, F (1, 110) = 6.57, p = .01, and in
total, Welch's F (1, 101.54) = 14.68, p b .001 were higher in the pos-
itive compared to the negative condition.

The first regression analysis focused on milkshake consumption
after watching the film clips. Scores on dietary restraint (RS), external
eating (DEBQ), hours since last meal, ratings of milkshake palatability
and grams of milkshake consumed during the film were entered as co-
variates in the first block. Only palatability ratings and previous
milkshake consumption were significant and used in the subsequent
analysis. In the second block, either the positive ST-IAT, negative
ST-IAT, combined ST-IAT, or DEBQ emotional eating score was added,
together with condition. The interaction between ST-IAT or DEBQ and
condition was entered in the third and final block. Results showed no



Table 4
Results of Hierarchical Regression Analysis on milkshake consumption during film.

Steps and
variablesa

Positive ST-IAT Negative ST-IAT

Step 1 Step 2 Step 3 Step 1 Step 2 Step 3

B SE B SE B SE B SE B SE B SE

Palatability 15.27⁎⁎⁎ 4.08 13.40⁎⁎⁎ 4.58 13.29⁎⁎⁎ 4.52 15.27⁎⁎⁎ 4.08 12.68⁎⁎⁎ 4.62 12.54⁎⁎⁎ 4.58
EE measureb 22.24⁎ 13.18 40.75⁎⁎ 16.43 5.49 13.22 18.49 14.97
Condition −13.32 9.91 −11.64 9.84 −11.68 9.98 −11.81 9.88
EEx condition −49.75⁎ 26.88 −55.12⁎ 30.80
R2 .114 .148 .174 .114 .127 .152
ΔR2 .114⁎⁎⁎ .034 .027⁎ .114⁎⁎⁎ .012 .026⁎

a B is the unstandardized regression coefficient.
b EE Measure = Emotional Eating Measure (i.e. Positive ST-IAT, Negative ST-IAT, Combined ST-IAT, DEBQ).
⁎ p b .10.

⁎⁎ p b .05.
⁎⁎⁎ p b .01.
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effects of ST-IAT, DEBQ, or condition on food intake, nor were there any
interaction effects (positive ST-IAT, all ts b 1.27, all ps N .21; negative
ST-IAT, all ts b 1.42, all ps N .16; combined ST-IAT, all ts b 1.33, all
ps N .19; DEBQ, all ts b 1.13, all ps N .21).

In the second regression analysis, milkshake consumption during
the film clipwas entered as the dependent variable. Because one partic-
ipant did not drink anything from the milkshake during the film, 111
participants were included in this analysis. No other changes were
made, except that there was only one covariate, namely palatability of
the milkshake consumed during the film. Different patterns emerged
for the two types of ST-IAT, the combined ST-IAT, and the DEBQ,
which are described in more detail in the following paragraphs. The re-
sults of the regression are shown in Table 4. Simple slopes and interac-
tions with standardized regression coefficients for participants scoring
high (+1 SD) and low (−1 SD) on all measures of emotional eating
separately are plotted in Fig. 1.

3.6.1. Positive ST-IAT as a measure of emotional eating
Analyzing the positive ST-IAT as predictor of milkshake consump-

tion during the film clip showed a trend-significant interaction be-
tween the positive ST-IAT and condition, β = − .21, t(110) = 1.85,
p = .07. More specifically, there was a significant difference between
high and low positive ST-IAT scorers in the positive mood condition,
with high scorers consuming significantly more milkshake than low
scorers, β = .28, t(110) = 2.48, p = .02, while there were no differ-
ences between high and low positive ST-IAT scorers in the negative
mood condition, β = − .06, t(110) = 0.42, p = .67. Looking at dif-
ferences in food intake between the positive and negative conditions
for low and high emotional eaters separately, there was no difference
for low scorers, β = .04, t(110) = 0.31, p = .76, but there was for
high scorers. They consumed significantly more food in the positive
compared to the negative mood condition, β = − .28, t(110) =
2.21, p = .03. In sum, these findings confirm the hypothesis that
IAT-positive emotional eaters consume more food than IAT-positive
non-emotional eaters, and that this effect is specific to the positive
mood condition.

3.6.2. Negative ST-IAT as a measure of emotional eating
With regard to the negative ST-IAT, high and low scorers did not

differ on food intake in either the positive, β = .13, t(110) = 1.24,
p = .22 or negative, β = − .25, t(110) = 1.36, p = .18 mood condi-
tion. However, there was a trend-significant interaction between the
negative ST-IAT and mood condition, β = − .18, t(110) = 1.79, p =
.08. The high ST-IAT emotional eaters consumed significantly more
food in the positive than in the negative condition, β = − .30,
t(110) = 2.10, p = .04, while this was not found for those scoring
low on negative ST-IAT emotional eating, β = .06, t(110) = 0.39,
p = .70. So, although IAT-negative emotional eaters did overeat
after an emotion induction, they unexpectedly consumed more after
positive than after negative emotions.

3.6.3. Combined ST-IAT as a measure of emotional eating
When the positive and negative ST-IATs were combined into one

single ST-IAT score, reflecting typical emotional eaters, a pattern sim-
ilar to the one observed in the positive ST-IAT emerged, with a signif-
icant interaction between condition and ST-IAT, β = − .21, t(110) =
2.06, p = .04. While there were no differences between high and low
emotional eaters in the negative condition, β = − .20, t(110) = 1.12,
p = .27, there was again higher food intake in the positive condition
for those with higher ST-IAT scores, β = .22, t(110) = 2.16, p = .03
than those with lower scores. In addition, high scorers consumed sig-
nificantly more milkshake when in a positive compared to a negative
mood, β = − .31, t(110) = 2.32, p = .02, whereas this did not occur
within the group with low ST-IAT scores, β = .08, t(110) = 0.57,
p = .57. Thus, combined ST-IAT-emotional eaters consumed more
milkshake than combined ST-IAT-non-emotional eaters, but only
when in a positive mood.

3.6.4. DEBQ as a measure of emotional eating
The DEBQ revealed no significant effects. There was no interaction,

β = .03, t(110) = 0.25, p = .80, nor were there any differences be-
tween the high and low emotional eaters in either mood condition
(positive: β = − .02, t(110) = 0.16, p = .87; negative: β = − .04,
t(110) = 0.25, p = .84). In addition, neither the low, β = − .14,
t(110) = 1.03, p = .31 nor high emotional eaters β = − .10,
t(110) = 0.68, p = .50 differed in food intake between conditions.
Taken together, DEBQ-emotional eating scores did not predict food
intake.

3.7. Spin-off: milkshake palatability

Although not directly related to the hypotheses, but of relevance
for the study, was an interesting finding with regard to milkshake pal-
atability that emerged during analyses. Independent samples t-tests
showed that participants in both mood conditions rated the two
milkshakes tasted after the film equally palatable (first milkshake:
positive condition, M = 3.38, SD = .96, negative condition, M =
3.10, SD = .94, t(115) = 1.51, p = .13; second milkshake: M =
3.46, SD = .96, negative condition, M = 3.18, SD = .91, t(115) =
1.52, p = .13). However, the same milkshake consumed while



Table 4
Results of Hierarchical Regression Analysis on milkshake consumption during film.

Combined ST-IAT DEBQ

Step1 Step 2 Step 3 Step 1 Step 2 Step 3

B SE B SE B SE B SE B SE B SE

15.27⁎⁎⁎ 4.08 12.89⁎⁎⁎ 4.59 12.59⁎⁎⁎ 4.52 15.27⁎⁎⁎ 4.08 12.76⁎⁎⁎ 4.62 12.65⁎⁎⁎ 4.66
20.37 16.04 39.56⁎⁎ 18.35 − .16 6.01 −1.15 7.20

−12.51 9.94 −11.03 9.82 −11.64 10.01 −11.62 10.05
−74.21⁎⁎ 36.09 3.36 13.30

.144 .138 .171 .114 .125 .126
.144⁎⁎⁎ .024 .033⁎⁎ .114⁎⁎⁎ .011 .001
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watching the film was rated significantly tastier by the participants
who had watched the positive film, M = 3.82, SD = .85 compared
to those who had watched the negative film, M = 2.74, SD = .99,
t(114) = 6.06, p = .00. In addition, paired samples t-tests revealed
that while participants in the positive condition rated the milkshake
consumed during the movie (M = 3.82, SD = .85) as more palatable
than the milkshakes after the movie (first milkshake: M = 3.38,
SD = .96, t(76) = 4.33, p = .00; second milkshake: M = 3.45,
SD = .97, t(76) = 3.79, p = .00), this effect was opposite for the
negative condition, where the after-movie milkshakes were judged
to be tastier (first milkshake: M = 3.10, SD = .94, t(38) = 2.02,
p = .05; second milkshake: M = 3.18, SD = .91, t(38) = 2.49,
p = .02) compared to the milkshake ingested during the movie
(M = 2.74, SD = .99). In sum, these results show that emotional
stimuli presented during milkshake consumption may influence its
palatability.

4. Discussion

The present study was designed to investigate the ST-IAT as a pre-
dictor of emotional eating, and to compare it to the prevailing method
of emotional eating measures, namely questionnaires. In general, for
both separate positive and negative ST-IATs and the combined score,
differences emerged in milkshake consumption in emotional and
non-emotional eaters while watching a movie, depending on the in-
duced mood. More specifically, with regard to the positive ST-IAT, re-
sults showed that IAT-positive emotional eaters in the positive
condition consumed significantly more milkshake than people without
these associations, and they also drank more in the positive than in the
negative condition. The negative ST-IAT revealed a significant difference
for IAT-negative emotional eaters,who, contrary to our hypothesis, con-
sumed more milkshake while watching a positive film compared to a
negative film. When the two ST-IATs were combined into one,
IAT-emotional eaters displayed higher milkshake consumption than
IAT-non-emotional eaters in the positive condition, and the samediffer-
ence between conditions emerged for the high scoring group:
IAT-emotional eaters drinking more milkshake in a positive mood. Fi-
nally, looking at the DEBQ, there were no differences between the two
types of eaters. Both DEBQ-emotional and DEBQ-non-emotional eaters
consumed the same amount of food in each condition, and there were
no differences between mood conditions within the groups.

In short, IAT-emotional eaters in the present study consume more
food when in a positive mood compared to a negative mood. More-
over, in the case of the positive and combined ST-IAT, they consume
more than IAT-non-emotional eaters when in a positive mood, and
with all three ST-IAT measures food intake remains constant over
groups when in a negative mood. There were no intake differences
at all between DEBQ-emotional and DEBQ-non-emotional eaters.
These findings only apply to food consumption during the experience
of emotions; milkshake consumption after mood induction was not
influenced by any of the emotional eating scores.

The findings on the DEBQ are not completely unexpected. Bongers,
Jansen, Havermans, Roefs, and Nederkoorn (2013) also did not find
DEBQ-emotional eaters to consume more food when in a negative
mood as compared to DEBQ-non-emotional eaters, although they
did find an increase in food consumption in the emotional eaters
when they were in a positive state as compared to a neutral state.
However, some other recent studies (Evers et al., 2009; Kenardy,
Butler, Carter, and Moor, 2003) found no effect of DEBQ-scores on
food intake in emotional eaters, neither after a negative nor after a
positive mood manipulation. Interesting to note is that while emo-
tional eating has always been thought to happen in response to neg-
ative emotions (Schachter, Goldman, and Gordon, 1968; Van Strien et
al., 1986), these recent study results are consistent in showing that
emotional eaters actually do not overeat in response to specifically
negative emotions, neither when emotional eating is measured by
self-report or by using an ST-IAT.

Increased food intake after positive or negative emotions is not
something new; several researchers found this in for example the
obese (Chua et al., 2004), restrained eaters (Cools et al., 1992;
Sheppard-Sawyer et al., 2000; Yeomans and Coughlan, 2009), and
overweight people high in negative affect (Jansen et al., 2008). How-
ever, in emotional eaters it does not seem to be that straightforward.
Why do emotional eaters not overeat after negative emotions? A first
explanation is that they would overeat in a negative affective state in
natural situations, but not in the laboratory. Participants might feel
uncomfortable, self-aware and observed in a laboratory environment,
which influences their food intake. However, because studies do
show overeating after positive emotions, as well as overeating in
other types of eaters, this does not seem a likely explanation. In addi-
tion, real-life diary studies conducted by Adriaanse et al. (2011) and
Conner et al. (1999) also did not find effects of emotional eating
scores on food consumption. A second possibility is that current mea-
sures of emotional eating are not valid, as was suggested by Adriaanse
et al. (2011). Thirdly, it could be argued that negative emotional eat-
ing is only observable in a clinical population. Therefore, it would be
interesting to repeat the current study in a clinical sample identified
to suffer from emotional eating, such as binge eaters (Eldredge and
Agras, 1996; Pinaquy, Chabrol, Simon, Louvet, and Barbe, 2003).
Kenardy et al. (2003) suggested that only clinical samples increase
food intake after negative emotions, or, alternatively, that a very strong
mood manipulation is necessary to evoke these responses in
non-clinical samples. In contrast to this, Macht and Simons (2000)
found in their field study that students had a stronger motivation to eat
after negative than after positive emotions. Fourth, overeating might
only happen with certain negative emotions, and this might differ be-
tween people: Whereas some people overeat when feeling sad, others
may only increase their food intake when angry or stressed. Current
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questionnaires, as well as the ST-IAT, do not differentiate between specif-
ic emotions. Perhaps therewould bemore convincing resultswith regard
to negative emotions when they are tailored to the individual.

Another issue that warrants further explanation is that overeating
only occurred during the emotional experience, but not after. Al-
though these findings are in line with Evers et al. (2009) and
Kenardy et al. (2003), who both found no differences between
DEBQ-emotional and non-emotional eaters on food intake after a
mood manipulation, they are in contrast with our (Bongers et al.,
2013) previous study, at least with regard to the positive emotions,
during which DEBQ-emotional eaters overate. To our knowledge,
the current study is the first that measured food consumption while
undergoing an emotional experience, and it raises the question why
overeating does occur at this point in time, but not afterwards. One
possibility is that this is due to the food consumption during the
film: there might have been differences in milkshake intake after
the film if the participants had not already consumed some
milkshake. A second possibility is that the effects of manipulations
used in the laboratory fade away quickly, thereby being capable of
eliciting increased food intake during the emotional experience, but
not thereafter. Stronger manipulations, possibly tailored to the indi-
vidual, might be more successful to induce longer-lasting effects.
However, what these stronger manipulations should entail remains
unclear; the aforementioned studies on emotional eating have used
several methods of mood induction, such as film clips, bogus feedback
on performance, vignettes describing emotional evens, and recalling
sad memories, of which none appeared to be sufficient.

Deviating from the hypotheses of the study, but relevant to the
obtained findings, is the surprising influence of emotional valence of
movie fragments on taste perception. Participants in the negative
condition rated the milkshake consumed during the movie as signifi-
cantly less tasty than the milkshakes they received after the movie,
even though all milkshakes were identical. It is interesting to see
that judgments of taste depend on mood. This might mean that low
mood makes food less tasty while being happy makes food taste bet-
ter. Because palatability was added into the analyses as a covariate,
this should not have influenced the results. The other way around,
Fig. 1. Milkshake consumption as a function of condition and low and high emotional eatin
(b), Combined ST-IAT (c), and DEBQ score (d).
the film shown in the control condition elicited a positive mood in
participants, whichmay have been caused by the simultaneous intake
of a sweet, tasty, and high-caloric milkshake during this neutral ma-
nipulation. The control film clip was pilot tested before the study
started, but without simultaneous milkshake intake, and was found
not to interfere with the participant's mood. Although the influence
of food on the appraisal of a neutral stimulus has never been tested di-
rectly, there is some indirect evidence that sweet and high-caloric
foods can increase mood (Kenardy et al., 2003; Macht and Dettmer,
2006; Macht and Mueller, 2007). This might be a good example of
evaluative conditioning during which a neutral stimulus changes in
valence after being systematically paired with a liked or disliked stim-
ulus: evaluative conditioning might explain why drinking a tasty
milkshake during a neutral movie improves mood.

These results could also contribute to an explanation for the afore-
mentioned issue of an absence of any effects in the negative mood
condition. As the milkshakes appeared to have a positive effect on
mood change after the neutral film, they might have been able to
influence mood after the negative movie clip in a similar manner.
The positive feelings evoked by milkshake consumption may have
attenuated the negative feelings experienced during the negative
manipulation. Therefore, although participants did decrease significantly
in mood, this decrease may not have been enough to actually instigate
overeating. When we apply this line of reasoning to the positive condi-
tion, it could be argued that the milkshake consumption intensified the
positive emotions raised by the positive movie, therefore making it pos-
sible tofind effects on food intake in this condition. Taking it one step fur-
ther, these findings could explain why we did not find any effects on
food intake after the film, or why some previous studies (e.g. Evers et
al., 2009) failed to find a relationship between mood change and food
consumption in emotional eaters: the manipulation was only strong
enough when there was a combination of film and palatable food, and
effects diminished when the emotion inducers are taken away.

Although the obtained findings are novel and cannot be generalized
to other populations or contexts outside of the laboratory, the present re-
sults suggest that this ST-IAT has potential as a measure of emotional
eating. Especially the positive ST-IAT showed predictive validity in
g scores (-1 SD and +1 SD from the mean) for the Positive ST-IAT (a), Negative ST-IAT
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distinguishing those who will or will not overeat after positive emotions.
The negative ST-IATwas also able to differentiate between emotional and
non-emotional eaters, although it unexpectedly predicted overeating
after positive, and not negative, emotions. Future studies on its validity
and usability in eating behavior studies are needed.
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