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A B S T R A C T

Objective: The aim of the present study was to investigate the role of automatic approach/avoidance ten-
dencies for food in Anorexia Nervosa (AN). We used a longitudinal approach and tested whether a reduction
in eating disorder symptoms is associated with enhanced approach tendencies towards food and whether
approach tendencies towards food at baseline are predictive for treatment outcome after one year follow
up. Method: The Affective Simon Task-manikin version (AST-manikin) was administered to measure au-
tomatic approach/avoidance tendencies towards high-caloric and low-caloric food in young AN patients.
Percentage underweight and eating disorder symptoms as indexed by the EDE-Q were determined both
during baseline and at one year follow up. Results: At baseline anorexia patients showed an approach
tendency for low caloric food, but not for high caloric food, whereas at 1 year follow up, they have an
approach tendency for both high and low caloric food. Change in approach bias was neither associated
with change in underweight nor with change in eating disorder symptoms. Strength of approach/
avoidance tendencies was not predictive for percentage underweight. Discussion: Although approach
tendencies increased after one year, approach tendencies were neither associated with concurrent change
in eating disorder symptoms nor predictive for treatment success as indexed by EDE-Q. This implicates
that, so far, there is no reason to add a method designed to directly target approach/avoidance tenden-
cies to the conventional approach to treat patients with a method designed to influence the more deliberate
processes in AN.

© 2015 Elsevier Ltd. All rights reserved.

Introduction

Anorexia Nervosa (AN) is characterized by extreme concerns
of gaining weight despite existing underweight. Effectiveness of
leading treatments for adolescents with AN such as Family Based
Therapy (FBT) and Cognitive Behavioural Therapy (CBT) is however
limited and relapse rates after recovery are high (see Byrne, Fursland,
Allen, & Watson, 2011; Hay, 2013; Lock et al., 2010). A key ques-
tion is how to explain these limited success rates. One possible
explanation for the relatively limited efficacy of those treatments
might be their primary focus on conscious appraisals as the start-
ing point of the interventions. Both CBT and FBT aim to target
‘explicit’ processes, by replacing dysfunctional thoughts with more
effective thoughts, thus decreasing emotional distress and self-
defeating behaviour. However, dual process models emphasize that
next to these more explicit, deliberate processes, also more auto-
matic, implicit, processes exist (Gawronski & Bodenhausen, 2006).
Dual process models imply that behaviour is the consequence of

an interplay between the reflective and the more implicit, auto-
matic processes. In the reflective system, behaviour is guided by
deliberate decision-making processes. Executive functions are needed
to plan behaviour, to weigh possible consequences, and to conse-
quently behave in an intended goal-directed manner. In the implicit
(or reflexive) system, behaviour is directly activated by associative
clusters in memory and this may occur spontaneously and outside
of people’s awareness or control. These associative clusters are
formed in long-term memory through repeated experience. No ex-
ecutive functions or cognitive effort are needed for activating
behaviour, and therefore it is assumed that this system is predic-
tive for behaviour in situations where less cognitive resources are
available (e.g., time pressure, cognitive depletion, or stress) (Strack
& Deutsch, 2004). Moreover, implicit cognitions are assumed to
be critically involved in habit-like, repetitive behaviours (e.g., Strack
& Deutsch, 2004; Walsh, 2013), which are typical for AN (e.g., rigid
dieting).

Clearly, one could argue that the refusal to eat in AN is a more
deliberate process. Consequently, conventional treatment is used
to address problematic behaviour in a top-down manner by taking
the reflective system as the starting point. However, also bottom-
up processes might play a role in AN. Several studies provided
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evidence that implicit, automatic processes may be involved in (un-
)successful dieting (Roefs et al., 2011). Accordingly, studies on
attentional bias show that eating disorder patients, particularly those
with BN, have an attention bias for food. While in AN evidence is
mixed, in BN food stimuli might elicit greater incentive saliency,
prompting the desire to eat food (Brooks, Prince, Stahl, Campbell,
& Treasure, 2011). An attentional bias for food might therefore lead
to increased intake (Werthmann, Jansen, & Roefs, 2014). In addi-
tion, non-successful dieters have been found to show enhanced
automatic approach tendencies towards pictorial food items
(Veenstra & de Jong, 2010). Although evidence is mixed and also
some research points in the opposite direction (e.g. Fishbach & Shah,
2006), the view that automatic processes influence actual intake is
further supported by a study that showed that implicit measures
were predictive for food intake in case of low cognitive resources
(Friese, Hofmann, & Wänke, 2008). Also in other areas of psycho-
pathology a relation was found between intake and approach
tendencies for the relevant substance, as for instance in alcohol (e.g.
Field, Kiernan, Eastwood, & Child, 2008). Moreover, analogue studies
have shown that experimentally reducing automatic chocolate-
approach tendencies also reduced participants’ craving for chocolates
(Kemps, Tiggemann, Martin, & Elliott, 2013).

Whereas in disinhibited eating and addiction, heightened automat-
ic approach tendencies may be involved, in AN, the opposite might be
the crucial problem. The common approach tendencies for food might
be absent in individuals with AN. In this way, AN patients are more
similar to individuals with anxiety disorders, in that they too show an
avoidance tendency away from disorder-relevant (threatening) stimuli
(e.g., Rinck & Becker, 2007). Avoidance of high caloric food can become
a well-established habit and very resistant to change (Walsh, 2013). The
successful restriction of food intake in AN patients, even under con-
ditions that typically impair self-control might then thus be explained
by assuming that automatic responses towards food are weakened or
perhaps absent among AN patients. In line with such a view, recent re-
search using an indirect approach avoidance task, provided evidence
indicating that indeed the common approach bias towards high caloric
food was attenuated in AN patients compared to non-symptomatic con-
trols (Veenstra & de Jong, 2011).

Possibly conventional treatment has a limited effect on this type
of more automatic processes. It could therefore be hypothesized
that treatment success is limited if these relevant automatic pro-
cesses remain unaffected. In other words, limited treatment success
in AN patients might be associated with a failure to enhance au-
tomatic approach tendencies towards food items. As a first step to
examine whether the efficacy of the treatment of AN indeed crit-
ically depends on its success in normalizing the approach tendencies
towards food, the present study tested whether approach/avoidance
tendencies change over time, and examined whether the reduc-
tion in AN symptoms was associated with an increase in approach
tendencies towards food. Moreover, if a lack of approach tenden-
cies towards food indeed plays an important role in the persistence
of eating disorder symptoms, relatively weak approach tenden-
cies at baseline might be an important moderator of treatment
success. Therefore, the next aim of the study was to test whether
(low) approach tendencies towards food at baseline predicted (worse)
treatment outcome at one-year follow up. The current study used
a longitudinal design, in which approach tendencies for food and
eating pathology of a large group of AN patients were measured
at the moment of intake and at a fixed subsequent assessment at
one-year follow up. In short, the major aim of the current study
was to test whether (i) approach tendencies change between
moment of intake and one year follow-up, (ii) a reduction in eating
disorder symptoms is associated with enhanced approach tenden-
cies towards food, and (iii) approach tendencies towards food at
baseline are predictive for treatment outcome after one year follow
up.

Method

Participants

Participants were 152 adolescents (M age = 14.97, SD = 1.63, range
10–20) who were admitted between 2007 and 2012 for treatment at
the Department of Eating Disorders of Accare in Smilde, and who ful-
filled the DSM-IV criteria for AN (n = 87), or EDNOS with characteristics
of AN, as diagnosed by the child version of the Eating Disorder Exam-
ination (EDE) interview (EDE: Bryant-Waugh, Cooper, Taylor, & Lask,
1996). The content of the child EDE is very similar to the adult EDE in-
terview. We used the child version for all participants because we
preferred one diagnostic instrument for the whole group, and to re-
assure that younger patients would also understand the questions. The
EDNOS-group consisted of patients who met most, but not all, crite-
ria of AN. More specifically, this group consisted of patients who had
menses (n = 11), were underweight but less than 15% (n = 20), were non
fat phobic AN (n = 26), or had partial AN (i.e. missing 2 of the 4 crite-
ria) (n = 7) (cf. Thomas, Vartanian, & Brownell, 2009).

Materials

Affective Simon Task Manikin version (AST-manikin)

Overview
As an index of automatic approach/avoidance tendencies for food,

a manikin task with food pictures was used that was based on the pic-
torial AST originally developed by De Houwer, Crombez, Baeyens, and
Hermans (2001), and previously used in the context of eating disor-
der symptoms and has shown construct validity in the context of eating
disorders (Veenstra & de Jong, 2011) as well as in other kinds of psy-
chopathology (e.g. Wiers, Rinck, Kordts, Houben, & Strack, 2010). In order
to measure the automatic reaction towards food, in a way that is rel-
atively insensitive to strategic influences, the content of the stimuli (high-
fat food, low-fat food, or neutral pictures) was a task-irrelevant stimulus
feature. The required response (move towards or away) was defined
by the perspective of the picture: top-view or side-view. So, perspec-
tive of the picture was task-relevant for the participants and the content
of the picture (i.e. food or neutral) could thus be ignored. Assignment
of the required response (move towards or move away) to the task-
relevant feature (top-view/side-view) was counterbalanced over
participants. The task was programmed in E-prime 1.1 (Schneider,
Eschman, & Zuccolotto, 2002) and was run on a Windows XP comput-
er with a 22 inch CRT monitor (resolution set to 1024 by 768 pixels).

Stimuli
The selection of stimuli was based on a study on the evaluation of

high and low fat food (Roefs, Herman, MacLeod, Smulders, & Jansen,
2005) and has previously been used in studies on automatic ap-
proach tendencies in restrained eaters (Veenstra & de Jong, 2010) and
anorexia patients (Veenstra & de Jong, 2011). Pictures are used because
food pictures activate the same neural regions as tasting the actual food
(Simmons, Martin, & Barsalou, 2005). Concrete, the stimuli consisted
of eight high-fat food pictures (pizza, croissant, chocolate, crisps, chips,
ice-cream, brown spiced biscuit, and toast with ham and cheese), eight
low-fat food pictures (strawberries, melon, grapes, popcorn, carrots, cher-
ries, pineapple, and chicken). Five neutral stimuli were pictures of bowls
and mugs. Of every stimulus, two different pictures (380 × 285 pixels)
were constructed: one top-view and one side-view picture.

Trial specification
Each trial started with a 1000 ms presentation of a fixation dot. Next,

a picture appeared in the middle of the screen, and a black manikin
appeared above or below the picture. Participants had to move the
manikin as quickly as possible, depending on instruction, towards or
away from the picture by pressing the arrow buttons until the manikin
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reached the picture (approach) or the edge of the screen (avoid). During
the entire task, the instruction to approach either top view or side view
was the same to avoid interference effects of different instructions. In
case of a correct response, the next trial started automatically. In case
of an incorrect response, the next trial appeared only after the erro-
neous response was corrected. The task consisted of a practice block
of eight trials, followed by two test blocks of 84 trials each. Trials dif-
fered in stimulus type (high caloric, low caloric, or neutral), the side
from which the photograph was taken (top-view or side-view), and po-
sition of the manikin (i.e., above or below the picture). Every combination
was presented equally often. Each stimulus was presented four times
in each block. Trials were presented in an individually randomized order.

Eating disorder examination questionnaire
The child version of the Eating Disorder Examination Question-

naire (EDE-Q, Fairburn & Bèglin, 1994) was administered as a measure
for severity of eating disorder symptoms. The EDE-Q is the question-
naire version of the Eating Disorder Examination and consists of four
subscales (0–6 points): restraint, eating concern, weight concern, and
shape concern. The total EDE-Q score provides a global measure of the
severity of eating disorder pathology. Examples of questions are: ‘Have
you had a strong desire to lose weight?’ and ‘Has thinking about shape
or weight made it very difficult to concentrate on things you are in-
terested in (for example working, following a conversation, reading)?,
answered on a scale between 0 (no days) and 6 (every day). Psycho-
metric evaluation indicates that the four subscales of the EDE-Q have
excellent internal consistency and test–retest reliability (Luce & Crowther,
1999). Also in the current sample the EDE-Q showed a high internal
consistency (23 items, α = .93). Previous normative research with adult
samples (>18 years) reported a mean score of 4.1 in a large group of
AN patients (Brewin, Baggott, Dugard, & Arcelus, 2014).

Craving, liking, and frequency
As explicit proxies of approach tendencies we assessed partici-

pants’ craving for and liking of all food stimuli, as well as participants’
frequency with which they ate the food items represented on the pic-
tures that were used in the implicit task. To index craving we asked:
‘How much do you crave this product at this moment?’ Liking of food
items of the AST was assessed by answering the question: ‘How much
do you like this product?’ To assess the frequency with which they ate
the particular food we asked ‘How frequently do you eat this product?’
The questions were answered on a VAS ranging from 0 (not at all) to
100 (very much).

Procedure

Within four weeks after intake, participants carried out the AST-
manikin task. Self-report measures (VAS, EDE-Q) were administered
following completion of the computer task. Finally, weight and height
data of all participants were collected.

After intake, they received treatment as usual in a specialized clinic
for treating eating disorders. This consisted of cognitive behavioural
(group/individual) therapy varying in length, both inpatient and out-
patient. Since treatment varied in time and lengthy treatment is not
uncommon, a design with a fixed subsequent assessment at one-year
follow up was chosen. After one year, independent of treatment status,
patients were asked to participate in the follow-up assessment. Firstly,
the EDE-interview was administered to verify the current diagnosis. After
that, the AST-manikin and self-report measures were completed.

Data reduction

For the error-analysis of the AST-manikin, trials of which the first
response was in the wrong direction were identified as errors. For the
initiation time analysis, trials with errors and trials with response la-
tencies below 200 ms and above 2000 ms were excluded from analyses.

AST-effect scores were computed by subtracting error percentages
and response latencies of approach trials from corresponding avoid-
ance trials (cf. Rinck & Becker, 2007). Positive AST-effects are indicative
of an automatic tendency to approach rather than to avoid pictures, and
negative AST-effects reflect a tendency to avoid rather than to ap-
proach pictures. Subsequently, approach bias was calculated by
subtracting AST-effects of neutral pictures from AST-effect for high and
low caloric food items hereby controlling for non-specific differences
in approach and avoidance tendencies. Higher scores on approach bias
refer to a tendency to approach high or low caloric food compared to
neutral pictures, whereas lower scores refer to a tendency to avoid food.

Percentage underweight was derived from the 50th percentile of
height and age. Change in approach tendencies was calculated by sub-
tracting approach bias index at T1 from the index at T2 for both high
and low caloric food. Positive scores refer to a positive change in ap-
proach tendencies (i.e. enhanced approach tendencies towards food).
Change in percentage underweight and change in eating disorder symp-
toms was calculated by subtracting T2 scores from T1 for both
percentage underweight and eating disorder symptoms. Positive scores
refer to less underweight/fewer eating disorder symptoms.

Results

Group characteristics

Approximately half of the participants who were assessed at base-
line also completed the assessment at 1 year follow up (n = 76). There
were various reasons for dropping out: living too far away from the treat-
ment centre, doing well and not wanting to be reminded, doing poorly
and not feeling able to participate, and just not wanting to partici-
pate. After one year, of the 76 participants, 23 patients still met the
criteria of AN or EDNOS with specific characteristics of AN. Of 5 pa-
tients the diagnosis was Bulimia Nervosa, or EDNOS (but not the ‘AN-
like’ subtype). Forty-eight patients did not have a DSM-IV eating disorder
anymore.

To test whether patients who remained in the study differed from
patients who dropped out, we compared both groups at baseline by
means of independent sample t-tests. Outcome of these comparisons
indicated that at baseline drop-outs and completers did not differ on
age, educational level, percentage underweight, scores on the EDE-Q,
and AST-error or AST-RT at the time they were admitted to treatment
(i.e., T1). Missing data at follow up were estimated using multiple im-
putation, which is one of the preferred methods for dealing with (a high
level of) missing data (Schafer & Graham, 2002). Missing data were
imputed 40 times with predictive mean matching, with the following
predictors: percentage underweight, EDE-Q, AST response latencies and
errors, VAS-scores, as well as other variables outside the present study
(depressive symptoms, eating disorder symptoms, body image, and self-
perception) to impute as accurately as possible. Unless otherwise
specified, results of the multiple imputed dataset are displayed. We
report the pooled results. Overall, percentage underweight and eating
disorder psychopathology were significantly decreased at one-year
follow-up, see Table 1.

Table 1
Group characteristics.

Baseline Follow up t p

M SD M SD

Percentage underweight 21.37 7.63 9.50 7.29 11.90 <.001
EDE-Q – restraint 3.39 1.69 1.74 1.34 8.16 <.001
EDE-Q – eating concerns 2.98 1.14 1.72 1.27 7.68 <.001
EDE-Q – weight concerns 3.84 1.39 2.43 1.53 7.60 <.001
EDE-Q – shape concerns 4.26 1.41 2.84 1.68 7.33 <.001
EDE-Q – total score 3.62 1.20 2.17 1.38 9.22 <.001

Note: EDE-Q = Eating disorder examination, child version.
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Do automatic approach/avoidance tendencies change from baseline
to follow up?

Approach bias with error rates and response latencies were ana-
lyzed using a 2 (stimulus type: high vs low caloric food) × 2 (time:
T1, T2) repeated measures analysis, see Table 2. In the error anal-
ysis, there was a significant effect of stimulus type, F(1, 151) = 6.78,
p = .01. Participants showed stronger approach bias towards low
caloric compared to high caloric food. There was no main effect of
time, F(1, 151) = 1.36, p = .25, indicating that there was no overall
difference between approach bias at T2 compared to T1. There was
however a borderline significant stimulus type × time interaction,
F(1,151) = 3.6, p = .06, suggesting that the effect of stimulus type dif-
fered between T1 and T2. Subsequent analyses revealed that the
approach bias for HC food at T1 was significantly lower than for LC
food, t(1894) = 2.48, p = .013, whereas such difference was absent
at T2, t(225) = 0.36, p = .72. In addition, there was a nonsignificant
trend that approach bias for high caloric food tended to be stron-
ger at T2 than at T1, t(999) = 1.41, p = .16, whereas the approach bias
for low caloric food remained virtually identical, t(403) = 0.14, p = .89
(see Fig. 1). To facilitate the interpretation of the current pattern of
results, it was subsequently examined whether approach bias for
high and low caloric food differed from zero (i.e. whether the
approach/avoidance tendencies for high and low caloric food were
different from neutral pictures). At T1 approach bias differed from
zero only for low caloric food, t(152) = 1.55, p < .001, whereas at T2,
approach bias for both high and low caloric food differed from zero,
t(152), = 1.55, p = .001, and t(152) = 1.64, p < .001, respectively.

In the response latency analysis, there was neither a signifi-
cant main effect of stimulus, F(1, 151) = 1.26, p = .26, nor an effect
of time, F(1, 151) = 0.72, p = .40. Also the interaction effect did not
approach significance F(1, 151) = 0.5, p = .48.

Since a large group still met criteria for an eating disorder at T2, an
additional completers error analysis was done with diagnostic status
at time 2 (recovered vs. non recovered) as between subjects variable
and time and stimulus type as within subject variable. No group effect
was found, neither the relevant time × group interaction was signifi-
cant, F(1,68) = .97, p = .33 and F(1,68 ) = 1.57, p = .22 respectively.

Is there a relation between change in automatic approach tendencies
and change in eating disorder symptoms?

There was no relation between change in approach bias (AST-
error/AST-RT) and change in percentage underweight, nor between
change in approach bias and change in eating disorder symptoms.
The pattern was similar for high and low caloric food items, all rs
between −.11 and .09, all ps > .25.

Do automatic approach tendencies at baseline have predictive value
for eating disorder symptoms at one year follow up?

To determine the predictive effect of approach tendencies, the
correlations between approach bias at T1 and eating disorders
symptoms/percentage underweight at T2 were calculated. There was
neither a significant correlation for high caloric food, nor for low
caloric food. This was the case for error and response latency anal-
yses, all rs between −.05 and −.12, all ps > .31.

Self report measures: VASs

Craving, liking, and frequency of eating both high and low caloric
food increased significantly after one year (see Table 3). No signifi-
cant correlations were found between approach bias for high and low
caloric food and the self-report measures, all r between −.15 and .12,
all p > .12. Frequency of eating high caloric food at T1 was correlated
with EDE-Q score at T1, r(152) = −.208, p = .02. Craving, liking, and fre-
quency of eating high caloric food at T2 was associated with EDE-Q-
scores at T2, r(152) = −.236, p < .01; r(152) = −.213, p = .01; r(152) = −.367,
p < .001. There was no significant correlation between craving and liking

Table 2
AST-Manikin: percentage errors and initiation times as a function of time and stimulus type.

Baseline Follow up

HC LC Neu HC LC Neu

Errors
Approach 18.59 (13.38) 14.90 (9.91) 20.50 (11.96) 13.5 (7.13) 13.02 (6.55) 18.26 (10.83)
Avoidance 30.26 (15.56) 30.41 (16.57) 31.17 (19.50) 25.86 (12.49) 25.83 (12.88) 25.93 (14.07)
AST-effect 11.66 (18.27) 15.51 (15.36) 10.67 (20.67) 12.34 (12.59) 12.81 (12.51) 7.67 (16.43)

RT
Approach 803 (239) 773 (186) 811 (192) 748 (130) 724 (118) 757 (121)
Avoidance 913 (208) 889 (197) 898 (212) 849 (131) 833 (106) 826 (129)
AST-effect 109 (181) 116 (127) 88 (150) 100 (86) 109 (76) 69 (78)

Note: Mean characteristics, with SD in parentheses; HC = High caloric food; LC = Low caloric food; NEU = neutral. RT in MS.
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Fig. 1. Approach bias for high and low caloric food. Higher values indicate stron-
ger approach tendencies. Error bars represent standard errors of the mean.

Table 3
Craving, liking and frequency of high and low caloric food.

Baseline Follow up t p

M SD M SD

HC
Liking 58.12 26.84 64.25 17.06 2.71 <.01
Craving 24.16 26.42 36.65 21.58 5.25 <.001
Frequency 18.33 15.15 29.81 16.35 7.63 <.001

LC
Liking 64.30 18.56 69.89 12.37 2.71 <.001
Craving 31.20 23.76 45.73 17.30 6.91 <.001
Frequency 36.27 16.71 46.45 10.81 3.96 <.001

Note: HC = high caloric; LC = low caloric.
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and EDE scores at T1, r(152) = −.0.85, p = .33, r(152) = −.145, p = .09, neither
between change in craving and liking for high caloric food and change
in EDE-Q scores, r(152) = .109, p = .26 and r(152) = .110, p = .28. Yet, there
was a significant relationship between the change in frequency and
change in EDE-Q, r(152) = .234, p = .01.

Discussion

The present study investigated the course of automatic approach
tendencies in AN patients. The major results can be summarized as
follows: (i) Error analysis of the AST showed that anorexia patients have
an approach bias for low caloric food, but not for high caloric food, at
baseline, whereas at 1 year follow-up, they have an approach bias for
both high and low caloric food. (ii) Change in approach bias was neither
associated with change in underweight nor with change in eating dis-
order symptoms, and (iii) Approach tendencies towards food at baseline
were not predictive of percentage underweight at 1-year follow-up.

Relationship between change in automatic approach tendencies and
change in eating disorder symptoms

The first aim of the study was to verify whether approach ten-
dencies changed during treatment and whether this was related to
indices of treatment success. In line with previous research, AN-
patients showed no approach tendencies for high caloric food during
the baseline assessment at the time they were admitted for treat-
ment (Veenstra & de Jong, 2011). After one year, however, these
approach tendencies increased to the level for low caloric food. The
pattern of the follow up looks similar to the pattern found in healthy
controls (Veenstra & de Jong, 2011), which suggests that overall ap-
proach tendencies towards food recover back to normal after one
year. It is not uncommon to find pictorial AST-effects in errors, (prob-
ably because task instruction focuses more on maximizing speed
than accuracy see, e.g. Veenstra & de Jong, 2011).

Because the used approach index (subtracting errors on neutral cues
from errors on both high and low caloric food) controls for nonspe-
cific approach tendencies, it cannot be explained by higher approach
tendencies in general. It is neither plausible that learning effects (reduced
interference of food as a task irrelevant feature) would have influ-
enced the AST-effects at follow up, because the effects of food remained
constant over time. In fact, if patients learned from T1 to ignore pro-
cessing the task-irrelevant content of the stimuli (i.e., food itself), then
AST-effects at T2 are an underestimation of the real approach tenden-
cies towards food. Because there was no no-treatment control group,
it should be acknowledged, however, that it cannot be ruled out that
the found results reflect a spontaneous instead of a treatment-induced
change.

The apparent recovery of approach tendencies for high caloric food
was not directly associated with actual improvement of the eating dis-
orders symptoms, as indicated by an absence of a significant correlation
between change of approach tendencies and change in eating
disorder symptoms. If either the implicit (AST) or the explicit measure
(EDE-Q scores and percentage underweight) did not change suffi-
ciently, this finding would be a logical consequence. However, both the
explicit as well as the implicit measure improved so this provides no
adequate explanation for the lack of an association. A power analysis
was done, which ruled out the possibility that the study was under-
powered. To reach a power of .70 with a medium effect size and an alpha
of .05, 65 participants were needed.

It seems that improvement of approach tendencies towards food
is not crucial for the course of AN, and improvement in EDE scores can
be attained without improvement of approach tendencies. Converse-
ly, improvement on an implicit measure does not also imply recovery
as indicated by self-report measures. This holds for at least the rela-
tively short-term outcome, that is, one year after start of treatment. The
absence of a straightforward relationship between improvement as

indexed by body weight and eating disorder symptoms (EDE-Q) and
improvement as indexed by increased approach tendencies towards
food, may implicate that some patients have learned helpful cogni-
tions but did not experience a change at the more implicit level. It is
therefore possible that if approach tendencies remain at a low level,
they have an influence on behaviour whenever food situations are en-
countered. Consequently, insufficiently increased approach tendencies
would then heighten the risk of relapse. An important next step would
thus be to find out whether patients in whom EDE-Q scores, but not
approach tendencies towards food, changed in a favorable way, are at
a relatively high risk for relapse. Germane to this, a recent study in the
context of speech anxiety showed that the strength of residual nega-
tive automatic associations with speaking in public after successful
treatment had predictive value for the return of fear (Vasey, Harbaugh,
Buffington, Jones, & Fazio, 2012). In analogy, absence of automatic ap-
proach tendencies towards food might be associated with a higher
chance of a return of eating disorder symptoms.

Although treatment did not focus directly on changing automatic
processes, the findings support the possibility that treatment does have
an effect on approach tendencies, since there was no approach bias for
high caloric food at T1, whereas there was at T2. The suggestion that
treatments that focus on the more deliberate processes can be in itself
also responsible for changing automatic processes, is in line with the
idea that automatic processes may develop through the acquisition of
new information that changes higher order beliefs, which in turn modify
functionally-related lower order automatic processes (Mansell, 2000).
Accordingly, although automatic processes can operate without con-
scious control, voluntary processes can be responsible for changes in
automatic processes. However, no final conclusions can be drawn at
this point since it was ethically unacceptable to include a waitlist/no
treatment control condition in this group of under aged patients with
a severe psychiatric disorder.

Even though results suggest that change in approach tendencies is
not crucial for (short term) treatment success, it could well be that pa-
tients could benefit from an intervention that aims to directly influence
individual’s approach/avoidance tendencies. Supporting the view that
these approach tendencies can have a causal influence on actual
behaviour, a training study of approach bias towards alcohol in problem
drinkers revealed that a trained decrease in automatic approach ten-
dencies towards alcohol was associated with lower alcohol consumption
(Wiers et al., 2010). Perhaps, then, AN patients could benefit from a train-
ing designed to increase (instead of to decrease) approach tendencies
towards food items.

The predictive value of automatic approach tendencies for eating
disorder symptoms at follow up

The next aim of the study was to determine the predictive
value of approach tendencies for food on future eating disorder
symptoms. Results indicated that approach tendencies at baseline were
not predictive of the AN eating disorder symptoms at one year follow
up. This finding supports the conventional approach to treat patients
with a method designed to influence the more deliberate processes in
AN. Based on the outcomes of this study, there is no direct reason to
add a method to the treatment that directly targets the automatic
approach/avoidance tendencies. However, it might still be that specif-
ically for the group of AN patients with lowered approach tendencies
for food at intake, it requires additional interventions such as auto-
matic approach training to reach a sustained drop in symptoms at
longer-term follow up. More research is needed to test this alterna-
tive hypothesis.

The finding that the approach tendencies are not predictive for eating
disorder symptoms at 1 year follow up is not in line with the hypoth-
esis that approach bias plays a crucial role in the maintenance of eating
disorder symptoms. A possible explanation for this finding might be
that initially treatment focuses especially at weight restoration. In line
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with this, after one year, frequency of eating the food items was in-
creased. Frequency of eating food was correlated with reduction of eating
disorder symptoms as indexed with the EDE-Q. However, weight is not
a perfect indicator of eating disorder severity after one year. One could
have a BMI that fits in the normal range, but still have distorted cog-
nitions and low approach tendencies and, therefore, still be at high risk
for relapse. Even though patients improved significantly on EDE scores,
compared with adolescents with no history of an eating disorder, the
scores at follow up were still high, (i.e. 1–2 sd above the mean; Watkins,
Frampton, Lask, & Bryant-Waugh, 2005). This might imply that the im-
provement, though statistically significant, was not yet sufficient from
a clinical perspective. In line with this, a study on wanting and liking
in AN patients showed that weight-restored, but not fully recovered
patients showed less implicit wanting for high caloric food compared
to healthy controls (Cowdrey, Finlayson, & Park, 2013).

The outcomes of the longitudinal analyses should be interpreted with
care, since the present study suffered from a substantial amount of drop-
out. However, we multiple imputed the missing data and completers
did not differ at intake from patients who dropped out. Furthermore,
there was no difference in completers analysis and analysis with imputed
data. High drop-out rates are not uncommon in large clinical samples,
especially not in disorders accompanying with severe physical health
problems. This study provides still unique insight in cognitive pro-
cesses in a large clinical sample. To gain more insight in how approach
tendencies develop over time, it is crucial to have a follow up longer
than one year. Many patients still met criteria for an eating disorder
after one year follow up and received treatment within the one-year
interval. A one year follow up was chosen instead of a pre post treat-
ment design, thereby controlling for time. However, a limitation of this
design is that after one year follow up, the treatment status varied. Ap-
proximately half the sample still met criteria for an eating disorder.
However, results showed that there was no difference in approach bias
between patients who were recovered and patients who still met cri-
teria for AN. Although not meeting DSM-IV criteria for Anorexia Nervosa
or Eating Disorder not otherwise specified (with specific characteris-

tics of AN) anymore, they still showed high EDE-Q scores, comparable
with the patient group. This strengthens the idea that a longer follow
up period is needed.

Implicit and explicit measures

Although behavioural approach tendencies and the self-report
proxies (craving, liking, and frequency of eating high and low caloric
food-items) both seem to increase after one year follow up, there
was no significant correlation between the more implicit and ex-
plicit measures. This in line with previous research (e.g. Bosson,
Swann, & Pennebaker, 2000; Veenstra & de Jong, 2011) and one
interpretation is that both types of measures assess different com-
ponents of people’s motivational orientation towards food. The
implicit measures may more closely reflect the more automatic pro-
cesses whereas the explicit measures may more closely reflect the
more deliberate processing of food. Alternatively, response bias that
would only affect explicit measures but not implicit measures may
also explain the lack of correlation (Roefs et al., 2011). Impor-
tantly, only the change in the (explicitly reported) frequency of eating
particular food-items was associated with the change in eating dis-
order symptoms, suggesting that especially the reduction of
avoidance behaviour is relevant in the decrease of eating disorder
symptoms.

Conclusion

The present study showed that although approach tendencies in AN
patients increased after one year, they were neither associated with con-
current change in eating disorder symptoms nor predictive for treatment
success. This implicates that, so far, there is no reason to add a method
designed to directly target approach/avoidance tendencies to the con-
ventional approach to treat patients with a method designed to influence
the more deliberate processes in AN.

Appendix A

Example of an AST-manikin trial.
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