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Abstract
In two experimental studies in women, we investigated whether repeated testing 

improved the predictive validity of self-reported emotional eating (EE) for distress-
induced food intake. We also tested whether there is support for a process of meaning 
making where pre-test and re-test EE are indirectly related through a serial causal chain 
of alexithymia and poor introspective awareness (IA). In study 1 (n=80), self-reported 
alexithymia and IA were measured before retesting EE. In study 2 (n=128), alexithymia 
and IA were measured after re-testing EE. In support of a process of meaning making, 
in both studies there was a significant serial chain of pre-test EE to re-test EE through 
alexithymia and IA. Further, re-test EE predicted somewhat more variance in distress-
induced food intake than pre-test EE, though the difference was not significant. In 
conclusion, repeated testing may help respondents get a better understanding of a 
measure, thereby improving the validity of that measure.

Keywords: Emotional Eating; Re-Testing; Meaning Making; Validity; Alexithymia; Poor 
Introspective Awareness.

Introduction
There is increasing evidence that emotional eating, defined as eating in response to 

negative emotions [1] acts as a mediator between depression and weight gain [2-4]. As 
depression and obesity are common conditions with severe medical consequences and 
high cost for society, a reduction in high emotional eating (HEE) is an important 
treatment target for both obesity and depression [2].

A pre-condition for this approach is valid assessment of emotional eating. Assessing 
emotional eating by means of self-report requires respondents to have a good 
awareness of specific emotions. It can be questioned whether respondents with HEE 
meet this requirement, because difficulty in identifying and describing specific emotions 
(alexithymia) count among the principal causes of HEE [5]. Repeated assessment 
improved the reliability and validity of test scores on measures for general anxiety and 
employment tests [6,7]. The present study addresses the question of whether repeated 
testing similarly improves the predictive validity of self-reported emotional eating for 
food intake, and possible underlying mechanisms of such improvement.
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Test-retest and Meaning Making
Scale scores on tests, such as those on anxiety, tend to 

show a mean shift towards greater improvement -less anxiety- 
from test to re-test [8,9]. Knowles et al. [9] explained this drift 
in scores with the phenomenon of meaning making: as 
respondents had more experience with a test, they were “… 
better able to discern its meaning and to use that meaning to 
interpret that item” [9]. An improved understanding of the 
meaning of a measure was associated with higher reliability 
of later answers [6]. Schubert and Fiske [10] and Ferrando [11] 
also found evidence of higher reliabilities of re-test scores. 
Van Iddekinge and Arnold [7] made similar observations for 
the retaking of employment tests. In their review, re-test 
scores were associated with more improvement, higher 
reliability, and better validity in relation to prediction of 
academic and job performance.

Re-testing may also improve the validity of self-endorsed 
emotional eating (EE); eating in response to distress is an 
atypical response. The typical response is not eating because 
emotional distress is associated with physiological responses 
that suppress feelings of hunger [12]. It occurs in people with 
high degrees of poor introspective awareness of hunger and 
satiety and alexithymia – difficulty in identifying and describing 
emotions [13-16]. When assessing EE by means of self-report, 
people with a limited awareness of their emotional and 
visceral states judge their own awareness of their emotions 
and their desire to eat in response to these emotions. For 
people with HEE, this may be a mission impossible [17]. If, as 
suggested by Knowles et al. [9], repeated measurement 
facilitates respondents’ process of meaning making, exposure 
to items on eating in response to negative emotions at a pre-
test may make respondents more aware of their poor ability 
to identify and describe emotions; their high degree of 
alexithymia, and their poor introspective awareness. This in 
turn, may result in a better awareness of their actual tendency 
towards eating in response to negative emotions with as 
possible outcome a more valid endorsement on items on 
emotional eating at the re-test.

In the following two studies we tested 
• Differences between test and re-test scores on EE
• Alexithymia and poor introspective awareness as 

possible underlying mechanisms between pre-test EE 
and re-testEE

• The validity for food intake of test versus re-test 
scores of EE.

In the first study, an investigation of ‘health and 
physiology’, we conducted between the pre-test and the re-
test an experiment which tested food intake after a control 
task and a stress task (Trier Social Stress Task; TSST) [18], 
using a within subjects design. In the second study, ‘an 
investigation on the influence of the senses on mood and 
behaviour’, we conducted between the pre-test and the re-
test an experiment where participants were randomly 
assigned to a fabric-feeling, or a chocolate taste test condition. 
This study had a between subjects design and no stress 

induction was used. Both studies included only women, 
because emotional eating has a higher prevalence in women 
[19] and because there are indications that the underlying 
mechanisms of emotional eating may be different in women 
than in men [20].

Study 1
Rationale and aim

Bekker, van de Meerendonk & Mollerus [21] tested EE 
twice, namely several weeks before and just after a mood 
induction -failure vs no failure on a quiz. There were 52 female 
participants, and the study had a between subjects design. It 
was found that the participants in the negative affect condition 
had significantly higher scores on EE at the re-test than at the 
pre-test. This finding is contradictory to earlier evidence [7,9], 
that re-test scores tend to show a shift towards greater 
improvement – less anxiety, better employability. However, a 
difference is that these test re-test studies did not manipulate 
mood. Evers et al. [17] suggested that the prediction of EE may 
be more accurate when assessing EE under ‘hot’ states, (when 
being emotional), instead of ‘cold’ states (when not being 
emotional) ‘because people predict the influence of past or 
future hot states more accurately when they are in a 
corresponding state’ [17]. This would suggest that re-testing EE 
after a mood manipulation would have higher validity for food 
intake than when re-testing EE without manipulating mood. 
However, whether the higher re-test scores in the study by 
Bekker et al. [21] had higher validity for food intake than the 
pre-test scores was not tested in that study, and the same held 
true for possible explanations for the higher re-test scores.

In study 1, we conducted between the pre-test and the 
re-test an experiment where all participants were offered 
food after a control and a stress task (Trier Social Stress Task: 
TSST). Using a within-subjects design all participants 
performed the control task and the stress task on two 
consecutive days. The re-test always took place immediately 
after the stress task and the food intake, so EE was assessed 
right after a ‘hot’ state. During the experiment, the respondent 
also filled out scales on alexithymia – on the first day, before 
the control condition and the food intake – and on poor 
introspective awareness – on the second day, before the 
stress condition and the food intake-(see procedure). 

In regard to the question 
• Differences between the pre-test and re-test scores, we 

left it an open empirical question whether the re-test 
scores would be significantly lower, as could be expected 
from the earlier test-re-test studies, or significantly 
higher, as in the one study by Bekker et al. [21].

• Alexithymia and poor introspective awareness as possible 
underlying mechanisms between pre-test EE and re-test 
EE, we expected that the pre-test and re-test scores of 
emotional eating would be indirectly related through the 
following serial chain of meaning making. Exposure to 
items on emotional eating at the pre-test may have made 
the respondents with HEE more aware of their poor 
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ability to identify and describe emotions: their degree of 
alexithymia, with as possible outcome a higher 
endorsement on subsequent questions on alexithymia 
and poor introspective awareness. This, in turn, may have 
resulted in a better awareness of their tendency toward 
emotional eating: EE at the pre-test alexithymiapoor 
introspective awareness (also including awareness of 
hunger and satiety) EE at the re-test. 

• The validity for food intake of the pre-test versus re-
test scores of EE, we expected that the re-test scale 
scores on EE would have a higher predictive validity 
for distress induced food intake than the pre-test 
scale scores.

Method Study 1
Design

Participants were recruited from a pool of female students 
taking introductory psychology or pedagogy courses who 
had completed the emotional eating scale at our university 
online portal. Results on the first 47 respectively 60 participants 
of the present sample, have been reported earlier [22-24]. The 
data for the additional participants in the present study were 
collected between October 2012 and May 2013.

Using a within-subjects design, female students who were 
preselected on the basis of extremely high or low scores on 
the DEBQ (Dutch Eating Behaviour Questionnaire; [25]) scale 
for emotional eating were subjected to a control task and a 
stress task (Trier Social Stress Task: TSST) on two consecutive 
days. The TSST involves speaking in front of a jury, coupled 
with an arithmetic challenge. Since some participants may 
perceive the stress condition as very stressful, we deliberately 
always started with the control condition and did not counter 
balance the order of the two conditions. We were afraid that 
we would lose too many subjects if we started with the stress 
condition because they would refuse to come back the 
following day for the control condition. We also were afraid 
that the control condition would suffer from carry over effects 
if we started with the stress condition [24]. As already noted, 
this means for the present study that all participants filled out 
the re-test of emotional eating immediately after the stressor 
and the subsequent food intake.

Of the additional women that participated in the present 
study, 17 women did not fulfill the requirement of having 
extreme values on the pre-test of emotional eating, because 
we had increasing difficulties in finding participants with 
extremely low values on emotional eating – extremely high 
values were not much of a problem. Nevertheless, with over 
75% of our sample having extreme values on emotional 
eating we well met the advice of Whisman & McClelland [26] 
to oversample participants with extreme scores to enhance 
the power of the study (p. 118). Following Preacher [27], to 
preserve “the individual differences within each extreme” 
(p.2), we kept the data on emotional eating in the present 
study in their original, continuous form, instead of using the 
earlier dichotomy of low versus high emotional eating.

The study protocol was approved by the ethical board of 
the Faculty of Social Sciences of the Radboud University 
Nijmegen (ECG 29042010). Before participating, the 
participants filled out informed consent forms on both the 
control and the stress day.

Participants
Study 1 had 85 female participants, but we obtained 

complete information on pre-test and re-test emotional 
eating from 82 women (27 LEE, 36 HEE and 19 women with 
intermediate EE scores). The cut-off points for LEE and HEE 
were <1.82 and >3.25. They correspond with the 20th percent 
lowest and 80th percent highest scores on the DEBQ scale for 
emotional eating in the Dutch norm group of females. Their 
mean age was 23.01 (SD=2.25) (range 20–31) and their mean 
BMI (body mass index, weight/height2) was 21.09 (SD=2.50) 
(range 16.30–31.53; BMI<17.50: n=4; BMI>25.00: n=6). We 
had 80 participants with complete information on the main 
other variables of the present study.

Procedure
The sessions were scheduled on consecutive week days 

between 11 am and 15 pm. The participants filled out the scale 
for alexithymia at the control day, before the control condition. In 
this condition the participants had to rate various fabrics (e.g. fur 
and silk) on various attributes (e.g. softness and warmth) for 15 
minutes. After this, they were led to a separate room to fill out 
questionnaires at a table which also held a glass of water and four 
bowls filled with, respectively, white grapes, pieces of carrot, 
M&M’s and pieces of butter cake. Participants were invited to 
help themselves to the water and the food with the words: “Please 
help yourself to the water and the food. You have earned it”.

The scale for poor introspective awareness was 
administered to the subjects on the stress day, before the 
stress condition. In this stress condition the participants were 
subjected to a modified version of the TSST [18], which 
consisted of preparing (5 min) and delivering (5 min) a 
videotaped speech, followed by a serial subtraction task (5 
min). The speech and subtraction task were presented in front 
of a two person jury who sat behind a table and wore white 
doctor’s coats. To enhance the stress, the participants had to 
stand in stocking feet on a Wii© balance board, in front of the 
jury, and to prolong the period of stress, the participants had 
to wait for the jury’s judgment of their performance. After this 
judgment, the participants were led to the separate room to 
fill out a further set of questionnaires. Once again, participants 
were invited to help themselves to the water and the food on 
the table in the same words as the previous day. After 20 
minutes, the experimenter returned to administrate the 
emotional eating scale of the DEBQ. The final task for the 
experimenter was to measure the weight and height of the 
participant, and debrief, thank and compensate the 
participants with course credits. It should be noted that the 
experimenter was kept blind to the emotional eating status of 
the participants and that none of the participants was aware 
that their food intake was being measured.
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Measures
Emotional eating was measured with the scale for 

emotional eating of the Dutch Eating Behaviour Questionnaire 
(DEBQ) [25]. This scale has 13 items (e.g., “Do you have a 
desire to eat when you are irritated?”) and all items have to be 
rated on a 5-point scale with response categories that range 
from 1 ‘never’ to 5 ‘very often’. The DEBQ has been rated as 
‘up to the mark’ or ‘good’ by the Dutch Committee on Tests 
and Testing (COTAN) on all EFPA (European Federation of 
Psychologists’ Association) criteria (e.g. norms, reliability 
(internal consistency, test-re-test) and validity (dimensional 
validity, construct validity and criterion validity) [28]. The 
COTAN rated the scale for emotional eating to have good 
validity for distress induced food intake [22].

The alexithymia aspects Difficulty identifying feelings and 
Difficulty describing feelings were measured with the Toronto 
Alexithymia Scale-20, the TAS-20 [29,30]. The subscale 
difficulty identifying feelings has seven items (e.g. “I have 
feelings that I can’t quite identify”). The subscale difficulty 
describing feelings has five items (e.g. “It is difficult for me to 
find the right words for my feelings”); response categories 
range from 1 “never”’ to 5 “always”.

Poor introspective awareness was measured with a 
subscale of the revised Eating Disorder Inventory (EDI-II) [31]. 
The scale for poor interceptive awareness has 10 items (e.g. “I 
get confused as to whether or not I am hungry”). Response 
categories ranged from 1 “never” to 6 “always”. In contrast to 
the EDI manual [31], in which a transformation of responses 
into a four-point scale is advocated, the present study utilized 
untransformed responses, as scale transformation was found 
to reduce the validity of the EDI among a non-clinical 
population [32].

Mood
On both days, mood was measured upon arrival and at 

three more time points: immediately after the task, after the 
feedback and during the food intake. The Positive and 
Negative Affect Schedule (PANAS) [33], measured on a 
5-point scale (‘not at all’ to ‘extremely’), the degree to which 
participants experienced 10 positive and 10 negative moods. 
Scale-scores were obtained by calculating the mean of the 
items comprising a scale.

Food intake
Before and after participants ate, the bowls with grapes, 

carrots, M&M’s and butter cakes were weighed with a 
professional balance (model 200, Kern(R)). We then translated 
weight into calories for each food type, and summed the 
caloric intake over the food. Before carrying out statistical 
analyses, the food intake data were scrutinized for outliers, 
defined as >3 SD above or below the mean for each 
assessment.

Analytic plan
All analyses were carried out using SPSS version 23.0 [34]. 

The data were first inspected for Skewness, Kurtosis and 

outliers (>3 SD above and below the mean). Though 
regression analyses are very robust for violations of normality 
[35], particularly so when using bootstrapping: “bootstrapping 
does not impose the assumption of normality of the sampling 
distribution” [36], when necessary steps were taken to 
normalise the data. With repeated measures GLM we 
conducted manipulation checks using the values on mood in 
the two conditions and the various time points. Greenhous-
Geisser corrections were applied where appropriate.

We calculated the Pearson correlations, means, and 
standard deviations of the variables. The PROCESS macro of 
SPSS, developed by Hayes [35], was applied to test serial 
mediation (Model 6) as well as single mediation (Model 4). In 
this approach, effects are assessed with bias corrected 
bootstrap confidence intervals that are significant when the 
upper and lower bound of the bias corrected 95% confidence 
intervals (CI) does not contain zero. We used bootstrapping 
with 5,000 samples. The effects on distress induced food 
intake of pre-test vs post-test emotional were assessed with 
regression analyses. Distress induced food intake was 
measured by regressing the food intake (Kcal) at the stress 
day on the food intake at the control day, a positive score 
meaning more food intake after stress than after control. 
Since we had one-sided hypotheses in regard to the effects of 
EE on distress induced food intake (higher EE is associated 
with higher food intake under stress compared to control), we 
could test these effects at 90% CI (p< 0.10).

Results Study 1
Manipulation check

Table 1 shows the values on negative mood in the control 
and the stress condition upon arrival (T1), immediately after 
the task (T2), after the feedback in the stress condition (T3), 
and during the food intake (T4). In both conditions the values 
on negative mood were significantly affected by time (control 
condition: F(2,352, 183,430)=6,403, p=.001, η2

p=.08; stress 
condition: F(1,865, 147,368)=60,167, p<.001, η2

p=.43). In the 
control condition, negative mood showed slow improvement; 
here, the linear model reached the highest significance 
(F(1,78)=10,882, p<.001, η2

p=.12). In the stress condition, 
negative mood showed a sharp peak immediately after the 
stressor but markedly improved during the food intake; here, 
the quadratic model reached the highest significance 
(F(1,79)=86,314, p<.001, η2

p=.52). As could be expected, there 
were significantly higher values on negative mood in the 
stress than in the control condition on all time points except 
T1. The overall moderator effect of the stress condition on the 
mood values over time was significant (F(3,75)=26,420, 
p<.001, η2

p=.51).
Next, the data were scrutinized for Skewness, Kurtosis, 

and outliers. There was one outlying value for food intake 
(kcal) in the stress condition of 894.47. This value was made 
less extreme by replacing the outlying value with the value of 
3 SD above the mean (kcal=800.96). After this, no problems 
were observed.
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Table 1. Means and standard deviations of the negative mood 
values in the control and the stress condition in study 1 (n=80).

Control condition Stress condition
Negative mood Mean SD Mean SD
T1 1.39 0.56 1.28 0.50
T2 1.36 0.53 1.84 0.75
T3 1.32 0.54 1.81 0.77
T4 1.31 0.47 1.42 0.61
Notes: SD: Standard Deviation; T1: Upon arrival; T2: Immediately 
after the task; T3: After the feedback (in the stress condition); T4: 
During the food intake.

Descriptive
Table 2 shows the means and standard deviations of all 

variables in the study, in addition to the correlations between 
the variables. Emotional eating at the pre-test and at the re-
test were highly interrelated (r=.61). As could be expected 

from earlier test-re-test studies, but contradictory to the 
results by Bekker et al. [21], the re-test scores on emotional 
eating were significantly lower than the pre-test scores 
(T(79)=-2.22, p=.03, 95% CI [-0.43, -0.02]). Further, in line with 
our expectations, the re-test emotional eating was somewhat 
more strongly associated with food intake after stress (r=0.22, 
p=0.053) than the pre-test emotional eating (r=0.13, p=0.236). 
Both emotional eating at the pre-test and emotional eating at 
the re-test were significantly associated with alexithymia 
identifying feelings, but not alexithymia describing feelings. 
Although both emotional eating at the pre-test and at the re-
test were significantly associated with poor introspective 
awareness, the association with poor introspective awareness 
was somewhat higher for emotional eating at the re-test. 
Alexithymia identifying feelings and describing feelings were 
significantly associated, which finding was also in line with 
expectations.

Table 2. Means, standard deviations and correlations among the variables in study 1(n=80).

Pre-test EE Re-test EE kcal control kcal stress Alex
identifying

Alex
describing

Poor introspective 
awareness

Pre-test EE
Re-test EE 0.61**
kcal control -0.02 0.08
kcal stress 0.13 0.22 (p=.053) 0.51
Alex identifying 0.25* 0.34** 0.07 0.09
Alex describing -0.05 -0.04 0.06 0.16 0.43**
Poor introspective 
awareness 0.23* 0.44** 0.05 0.15 0.69** 0.43**

mean 2.79 2.57 157.75 188.39 2.19 2.44 2.07
SD 1.10 0.93 144.67 204.63 0.74 0.93 0.62
Notes: EE: Emotional Eating; Alex: Alexithymia.
*p<.05; **p<.01 (2-tailed)

Serial mediation
We next used the serial mediation model with the three 

mediators to test whether alexithymia difficulty identifying 
feelings, alexithymia difficulty describing feelings and poor 
introspective awareness mediated the association between 
pre-test EE and re-test EE. The total indirect effect (c-c’) was 
significant (B=0.09, 95% CI=0.02, 0.18). The serial chain 
between pre-test and re-test emotional eating through 
alexithymia identifying feelings, alexithymia describing 
feelings and poor introspective awareness was significant 
(B=0.007, 95% CI=0.0006, 0.02), but also the serial chain 
through alexithymia identifying feelings and poor introspective 
awareness was significant (B=0.04, 95% CI=0.01, 0.11). The 
indirect effect of pre-test EE on re-test EE through the three 
mediators in serial was statistically different from the indirect 
effect of pre-test EE on re-test EE through the two mediators 
in serial (95% CI=0.01, 0.10). This indicated that that the pre-
test EE had a larger effect on the re-test EE through the two 
mediators (alexithymia identifying feelings and poor 
introspective awareness) in serial than through the three 
mediators (alexithymia identifying feelings, alexithymia 
describing feelings and poor introspective awareness) in 
serial. When we tested the serial mediation model with the 
two mediators, the serial chain through alexithymia identifying 
feelings and poor introspective awareness remained 

significant at 95% CI (B=0.04, 95% CI=0.01, 0.11) (Table 3, 
study 1). The full model, containing pre-test emotional eating, 
and the two mediators was significant (F(3,76)=22.39, p<.001) 
and explained 47% of the variance in re-test emotional eating. 
See figure 1 for the B (95% CI) associated with the various 
paths in the model. Finally, results from two separate single 
mediation models suggested that both alexithymia identifying 
feelings and poor introspective awareness acted as individual 
mediators between pre-test and re-test emotional eating at 
95% CI (Table 3, Study 1).

Figure 1. Serial multiple mediation of alexithymia difficulty 
identifying feelings and poor introspective awareness in the 
association between pre-test emotional eating and re-test 

emotional eating (n=80). Unstandardised beta coefficients (with 
bias-corrected and accelerated bootstrap 95% confidence intervals) 

are shown on the arrows.*p<.05,**p<.01,and***p<.001.
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Table 3. Indirect effects of the pre-test EE on the re-test EE through 
the two serial mediators (alexithymia identifying feelings and poor 

introspective awareness) or through the single mediators 
(alexithymia identifying feelings or poor introspective awareness).

Study 1 (80 females) Study 2 (128 females)a

unstan-
dardized 
beta (B)

Confidence 
Interval (CI)

Mod-
el R2

unstan-
dardized 
beta (B)

Confidence 
Interval (CI)

Model 
R2

Serial multiple mediation model
Indirect effect 
via alexithymia 
identifying 
feelings and poor 
introspective 
awareness

0.04
95% 

CI=0.01, 
0.11

0.47 0.01
90% 

CI=0.0007, 
0.03

0.62

Single mediation model
Indirect effect via 
alexithymia iden-
tifying feelings

0.04
95% 

CI=0.005, 
0.12

0.41 0.02b
95% 

CI=0.0001, 
0.08

0.61

Single mediation model
Indirect effect via 
poor introspec-
tive awareness

0.06
95% 

CI=0.01, 
0.13

0.47 0.03c
95% 

CI=0.003, 
0.09

0.62

a63 females in the chocolate tasting condition and 65 females in the 
fabric feeling condition.
bCondition moderated this mediation effect at 90% CI (index of 
moderated mediation: B=0.03; 90% Boot CI=0.0015, 0.09).
The mediation effect of alexithymia identifying feelings was higher in 
the chocolate tasting condition (B=0.04; 0.008, 0.10) than in the 
fabric feeling condition (B=0.01; -0.003, 0.06).
cCondition did not moderate this mediation effect at 95% CI or at 
90% CI (index of moderated mediation: B=-0.02; 90% Boot CI=-0.07, 
0.02).

Pre-test and re-test emotional eating and prediction of 
stress induced food intake

In line with the Pearson correlation coefficients, pre-test 
EE did not significantly predict distress induced food intake at 
90% CI(B=0.15, 90% CI=-0.02, 0.32). Only re-test emotional 
eating significantly predicted distress induced food intake at 
90% CI (B=0.22, 90% CI =0.03, 0.49). Pre-test EE explained 
2,7% of the variance in distress induced food intake, and re-
test EE 4,5%. In a hierarchical regression analysis we tested 
the difference in explained variance in distress induced food 
intake by entering pre-test EE in step 1, and re-test EE in step 
2. The increase in explained variance of re-test EE was not 
significant (R2 change=0.017; F change (1,77)=1.388, p=.242).

Discussion Study 1
In study 1, we tested whether re-test scores on EE were 

significantly different from pre-test scores and whether pre-
test EE was indirectly associated with re-test emotional eating 
through the serial chain of alexithymia and poor introspective 
awareness. We further examined whether re-test EE scores 
are associated with a better predictive validity for distress 
induced food intake than pre-test EE scores.

Results indicated that the re-test scores on EE were 
significantly lower than the pre-test scores. Further, there was 
support for a serial causal chain of pre-test to re-test EE 
through alexithymia difficulty identifying feelings, alexithymia 
difficulty describing feelings and poor introspective 
awareness. There was, however, also support for a serial 

causal chain through alexithymia difficulty identifying feelings 
and poor introspective awareness, with a larger effect of pre-
test EE on re-test EE through the two mediators than through 
the three mediators. Finally though only re-test EE significantly 
predicted distress induced food intake, there was no 
significant difference between pre-test and re-test EE in the 
amount of variance they explained in distress induced food 
intake.

Our finding that the re-test scores on EE were significantly 
lower than those on the pre-test is in correspondence with 
the robust evidence that scale scores on tests, such as those 
on anxiety, tend to show a mean shift towards greater 
improvement-less anxiety – at the retest [8,9]. Our finding is, 
however, contradictory to the higher re-test scores on DEBQ 
EE found by Bekker et al. [21] in their sample of 52 female 
college students. Those higher re-test scores were found in 
the negative affect condition, where EE was assessed right 
after a negative mood induction (failure on a quiz). Moreover 
all participants had been offered food-bowls with sweets and 
salty biscuits- during the quiz, therefore, EE was re-tested 
when the participants seemed to be in a ‘hot’ state [21]. In the 
present study 1, EE was also re-tested when the participants 
were in a ‘hot’ state (after a stress induction and after food 
intake), but a difference is that a major part of the sample in 
study 1 had been preselected on their extreme scores on 
emotional eating, whereas no such pre selection was used by 
Bekker et al. [21]. The lower re-test scores in our study may 
therefore be explained by regression toward the mean, of 
which scores at the extremes are more vulnerable [27]. 
Alternatively, the additional administration of tests on 
alexithymia and poor interceptive awareness between pre-
test and re-test in our study may have had an additional 
facilitating effect on the respondent´s process of meaning 
making. In support of the meaning making process, suggested 
by Knowles et al. [9], we found that pre-test and re-test scores 
of EE were causally associated through alexithymia identifying 
feelings and poor introspective awareness.

A possible drawback of assessment of emotional eating 
at the very end of the experiment, after the stress and the 
food intake, is that the participants’ scores on emotional 
eating may have been affected by the amount of food they 
had just consumed. Indeed, see table 1, only re-test scores 
were associated with the food intake (kcal) after stress. So the 
question which arises reads: can the difference between pre-
test and re-test scores also be explained by the amount of 
food consumed after stress? To investigate this possibility we 
also ran a post hoc mediation analysis with food intake (kcal) 
as mediator after stress. The indirect effect through food 
intake after stress between pre-test and re-test emotional 
eating was not significant at 95% CI (B=0.02, 95% CI=-0.01, 
0.07) and also not at 90% CI (90% CI=-0.002, 0.06). Therefore, 
food intake after the stress induction and just before the 
filling out of the EE items at the re-rest did not explain the 
difference between the scores on EE at the pre-test and those 
at the post test.
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Study 2
Rationale and aim

In study 1, EE was re-tested when all participants were in 
a ‘hot’ state (after a stress induction, so when they were 
emotional) and all participants had been offered food. For 
study 2, it would be of interest to determine whether similar 
results are obtained when EE is re-tested when the participants 
are in a ‘cold’ state, that is, when no stress induction took 
place, and when part of the participants did not receive food. 
A further characteristic of study 1 was that 75% of the 
participants had been pre-selected for their extremely low vs 
high EE scores; therefore, the lower EE scores at the re-test 
could also (partly) be explained by regression toward the 
mean, of which scores at the extreme are more vulnerable. 
Will re-test scores of EE also be lower than pre-test scores of 
EE when the participants had not been pre-selected for their 
extreme scores on EE? A final characteristic of study 1 was 
that the scales for alexithymia and poor introspective 
awareness had been filled out by the participants between 
the pre-test and the re-test, thereby, perhaps, having a 
facilitating role in the participants’ meaning making process. 
Will there be support for a similar chain of mediation when 
the scales for alexithymia and poor introspective awareness 
are presented to the participants after the re-test, instead of 
between the pre-test and the re-test?

In Study 2, between the pre-test and the re-test an 
experiment was conducted where the participants were 
randomly assigned to a fabric-feeling- or a chocolate taste 
test condition, using a between subjects design. Mood was 
not artificially manipulated by a mood induction procedure. A 
further characteristic of study 2 was that scales for alexithymia 
and poor introspective awareness had been filled out by the 
participants after the re-test. In sum, in study 2 i) no mood 
manipulation was used, ii) participants were not pre-selected 
for their extreme EE scores, iii) scales for alexithymia and poor 
introspective awareness were administrated after the re-test, 
and iiii) part of the participants did not receive food.

Participants
For an experiment on the influence of ‘the senses on 

mood and behaviour’, participants were recruited from a pool 
of female students taking introductory psychology or 
pedagogy courses after completion of a scale on EE in our 
research participant portal (pre-test EE). The study had been 
approved by the IRB and after the students had signed an 
informed consent form, they were randomly assigned to a 
fabric-feeling, or a chocolate taste test condition. After 
removal of the data of four male students and of one female 
students with an outlying value (>mean + 3 SD) on chocolate 
intake (namely, 257.4 grams), the number of participants was 
128 (63 in the chocolate taste test condition). Their mean age 
was 20.57 years (SD=1.93) and their mean BMI (Body Mass 
Index; weight/height2) was 21.50 (SD=2.32).

Procedure
Participants were instructed to refrain from food intake 

for at least 2 hours before the experiment. Experimental 
sessions were scheduled from 9.30 until 13.30 hour. After the 
participants had filled out a questionnaire on mood -not of 
relevance for the present study- they were taken to a separate 
room where they were invited to sit at a table. In the fabric 
feeling condition the participants had to rate six different 
fabrics (wool, fur, felt, linen and cotton) on various attributes 
(e.g., softness, pleasantness, warmth). In the chocolate taste 
test condition the table had a glass of water, three bowls of 
chocolate of the brand Delicata©, white (0% cocoa), milk 
(36% cocoa) or dark chocolate (58% cocoa), and three rating 
forms. The participants had to taste and rate each type of 
chocolate on various aspects after which they could eat as 
much from the chocolate as they wanted. After 10 minutes 
they were taken to their original room to fill out a further set 
of questionnaires also containing a scale on emotional eating 
(the re-test) and scales on poor introspective awareness and 
alexithymia (in this order). Though no mood manipulation 
was used, the participation in an experiment may in and out 
of itself provoke the diffuse and out of control sort of anxiety 
that elicits distress induced food intake in HEE [37-39]. The 
final task for the experimenter was to measure the weight and 
height of the participant, debrief, thank and compensate the 
participants with course credits. It should be noted that none 
of the participants was aware that their food intake was being 
measured.

Measures
Emotional eating was measured with a brief version of the 

emotional eating scale of the DEBQ [25], namely with 6 of the 
13 items [1,40]. See further study 1.

For a description on the scales of poor introspective 
awareness and alexithymia, see Study 1.

Chocolate consumption
Before and after the participants ate, the individual bowls 

with chocolate (white, milk and dark) were weighed with a 
professional balance. The difference in weights was the intake 
of a specific type of chocolate. For total intake of chocolate 
(grams), we summed the intake of the specific types of 
chocolate.

In the analyses on the total sample, condition (fabric 
feeling vs chocolate tasting), was treated as possible 
confounder.

Analytic plan
The analytic plan of study 2 was similar to the one of 

study 1. A difference was that we only tested the serial 
mediation model with the two mediators alexithymia 
identifying feelings and poor introspective awareness (to test 
the robustness of the results of study 1). A further difference 
was that we used the single mediation models to test whether 
condition moderated the indirect effects of alexithymia 
identifying feelings and poor introspective awareness 
(moderated mediation). Significance of moderated mediation 
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was tested with Hayes’ index of moderated mediation [41]. 
The effects on food intake of pre-test vs post-test EE in the 
chocolate tasting condition was tested with correlation and 
regression analyses. Because we expected that HEE would be 
associated with more food intake, which hypothesis is uni-
directional, we tested these effects at 90% CI (p<.10).

Results Study 2
Descriptive

Table 4 shows the means and standard deviations of all 
variables in study 2, in addition to the correlations between 

the variables. Emotional eating at the pre-test and at the re-
test were highly interrelated (r=.77). As could be expected 
from earlier test-re-test studies, but contradictory to the 
results by Bekker et al. [21], the re-test EE scores were 
somewhat lower than the pre-test EE scores, though the 
difference was not statistically significant (T(127)=1.064, 
p=0.290, 95% CI [-0.05; 0.01]). Further, only re-test EE was 
significantly associated with intake of chocolate. Finally, only 
EE at the re-test was significantly associated with alexithymia 
identifying feelings and poor introspective awareness (but 
not with alexithymia describing feelings).

Table 4. Means, standard deviations and correlations among the variables in study 2(n=128).

Pre-test EE Re-test EE Alex identifying Alex describing Poor interoceptive 
awareness Intake chocolate (grams)

Pre-test EE
Re-test EE 0.77**
Alex identifying 0.15 0.26**
Alex describing 0.17 0.17 0.59**
Poor introspective aware-
ness 0.17 0.30** 0.44** 0.25**

Intake chocolate (grams) 0.18 0.24* 0.04 0.08 -0.32**
Mean 2.40 2.35 1.97 2.22 28.52 29.06
SD 0.74 0.85 0.66 0.67 3.87 13.11
Note: EE: Emotional Eating; Alex: Alexithymia; SD: Standard Deviation.
*P<.05; **p<.01.

Serial mediation
We next tested the serial multiple mediation of alexithymia 

difficulty identifying feelings and poor introspective awareness 
in the association between pre-test EE and re-test EE (Table 3, 
study 2). The total indirect effect (c-c’) was significant at 95% 
CI (B=0.04, 95% CI=0.01, 0.09). The serial chain between pre-
test and re-test emotional eating through alexithymia 
identifying feelings and poor introspective awareness was 
only significant at 90% CI (B=0.01, 90% CI=0.001, 0.03). The 
full model, containing pre-test emotional eating, the two 
mediators and the confounder (condition) was significant 
(F(4,123)=50,865, p<.001) and explained 62% of the variance 
in re-test emotional eating. See figure 2 for the B (90% CI) 
associated with the various paths in the model.

We proceeded with testing whether alexithymia 
identifying feelings and poor introspective awareness would 
act as individual mediators between pre-test and re-test 
emotional eating and whether condition (fabric feeling vs 
chocolate tasting) would moderate possible mediation effects 
(Table 3, study 2). Alexithymia identifying feelings acted as 
mediator between pre-test and re-test emotional eating at 
95% CI (B=.02, 95% CI=0.0001; 0.08), and condition moderated 
this mediation effect at 90% CI (index of moderated mediation: 
B=0.03, 90% CI=0.002; 0.09). The mediation effect of 
alexithymia identifying feelings was higher in the chocolate 
tasting condition (B=0.04; 90% CI=0.008, 0.10) than in the 
fabric feeling condition (B=0.01; 90% CI= -0.003, 0.06). Poor 
introspective awareness also acted as mediator between pre-
test and re-test emotional eating at 95% CI (B=.03, 95% 
CI=0.003, 0.09), but there was no moderator effect of 
condition at 95% or 90% CI on the mediation effect of poor 
introspective awareness.

X. Pre-test Emotional eating Y. Re-test Emotional eating 

M2. Poor interoceptive 
awareness 

M1. Alexithymia 
identifying feelings 

B=2.44 (1.66, 3.32)* 

Direct (C’)=0.84 (0.73, 0.94)*** 
Total (C)=0.88 (0.77, 0.99)*** 

Figure 2. Serial multiple mediation of alexithymia difficulty 
identifying feelings and poor introspective awareness in the 

association between pre-test EE and re-test EE. Unstandardized 
beta coefficients (with bias-corrected and accelerated bootstrap 

90% confidence intervals) are shown on the arrows (n=128). *p<.05, 
**p<.01, and ***p<.001.

Pre-test EE vs re-test EE: difference in explained variance 
in food intake

Though only re-test emotional eating significantly 
predicted higher intake of chocolate (re-test EE: B=3.622, 90% 
CI=0.45, 6.80; pre-test EE: B=3.258, 90% CI=-0.46, 6.97), the 
increase in explained variance of re-test EE over and above 
the explained variance of pre-test EE was, however, not 
significant (R2 change=0.022; F change (1,60)=1.420, p=.238).

Discussion Study 2
Results of study 2 all went in the same direction as those 

of study 1. As in study 1, the re-test scores on EE were lower 
than the pre-test scores, though the difference was this time 
not significant. The serial causal chain of pre-test EE to re-test 
EE through alexithymia difficulty identifying feelings and poor 
introspective awareness of study 1 could be replicated in 
study 2 at 90% CI. Though only re-test EE predicted higher 
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intake of chocolate, it did not explain more variance in intake 
of chocolate than pre-test EE. This result is also similar to the 
one of study 1.

As in study 1, we tested with a post hoc analysis the 
possible mediation effect of the amount of chocolate eaten 
between pre-test and re-test EE in the chocolate taste-test 
condition. Also here, this seemed not the case, as there was 
no indirect effect of intake of chocolate at 95% CI or at 90% 
CI (B=0.02, 90% CI=-0.004, 0.08).

By using a between subjects design with a fabric feeling 
and a chocolate tasting condition, we also obtained some 
new results. When testing the individual mediation effects of 
alexithymia identifying feelings and poor introspective 
awareness both effects were significant at 95% CI. Though 
there was no moderator effect of condition on the mediation 
effect of poor introspective awareness, condition acted as 
moderator (at 90% CI) in the mediation effect of alexithymia 
difficulty identifying feelings. Interestingly, the mediation 
effect for alexithymia difficulty identifying feelings between 
pre-test and re-test EE was stronger in the chocolate tasting 
condition than in the fabric feeling condition.

General Discussion
In two studies, we tested i) whether there are differences 

between pre-test and re-test scores of EE, ii) whether there is 
support for a process of meaning making where pre-test and 
re-test EE are indirectly related through a serial causal chain 
of alexithymia and poor introspective awareness, and iii) 
whether re-test EE has a higher predictive validity for food 
intake than pre-test EE. In both studies, we found that the re-
test scores on EE were lower than the pre-test scores, though 
the difference was only significant in study 1. In both studies 
we found that there was a serial causal chain of pre-test EE to 
re-test EE through alexithymia difficulty identifying feelings 
and poor introspective awareness, though this serial mediation 
was in study 2 only significant at 90% CI. Further, though re-
test EE predicted in both studies somewhat more variance in 
distress induced food intake than pre-test EE, the difference 
in explained variance in food intake between pre-test and re-
test EE was not significant.

The fact that most results of study 1 went in the same 
direction in study 2, that is when using no mood manipulation, 
no extreme scores on EE for 75% of the participants, and 
when assessing alexithymia and poor introspective awareness 
after the re-test of EE, instead of before the re-test EE indicates 
that the obtained results of study 1 are robust for experimental 
design and assessment timing.

The significant lower scores on EE at the re-test than at 
the pre-test of study 1, though in line with most earlier studies 
[7,9] are in contrast with the results by Bekker et al. [21]. In 
both studies re-test EE was assessed when the participants 
were in a ‘hot’ state, that is when they were emotional and 
additionally had eaten food. A difference was that in the study 
by Bekker et al. [21] the participants had not been pre-
selected for their extreme scores on EE. A possible explanation 

for the lower scores on EE in study 1 could be regression 
towards the mean, of which extreme scores are more 
vulnerable [27]. The fact that the re-test scores on EE in study 
2, where there was no pre-selection on extreme EE scores, 
were only somewhat lower, but not significantly lower than 
those on pre-test EE would suggest support for regression 
towards the mean as possible explanation for the significant 
lower re-test scores in Study 1.

The lower scores at a re-test have also been interpreted 
as ‘artefact’ and outcome of improved awareness of the low 
social desirability of the items of a test [42]. High endorsement 
of items on emotional eating is indeed associated with low 
social desirability [43]. However, according to Nunnally [44] 
“adjustment and self-desirability (or self-esteem) are much 
the same thing only a poorly adusted person would be so 
unfamiliar with social expectations as not to know how to 
‘fake good’ on a self-inventory” (pp. 480-481). In the same 
line, McCrae and Costa [45] convincingly showed that 
correction for social desirability decreased rather than 
increased the validity of self-reports in relation to the external 
criterion of spouse ratings on various personality traits. In 
support; in our present two studies, the predictive validity of 
the re-test scores on EE was even somewhat higher than the 
ones of the pre-test scores, though not significantly higher. 
Further, the finding that in both study 1 and study 2, re-test 
EE had stronger associations with alexithymia difficulty 
identifying feelings and poor introspective awareness than 
pre-test EE indicates that the re-test scores also had a better 
construct validity than the pre-test scores.

In both study 1 and study 2 we found that pre-test and 
re-test EE were causally associated through alexithymia 
identifying feelings and poor introspective awareness. The 
serial chain of mediation we found in the present two studies 
suggests a process of meaning making where exposure to 
items on eating to negative emotions at the pre-test made 
respondents more aware of their poor ability to identify 
emotions, resulting in a higher endorsement on questions on 
the alexithymia aspect difficulty identifying feelings, in turn, 
resulting in a higher endorsement on questions on poor 
introspective awareness (including awareness of hunger and 
satiety), in turn, resulting in a better awareness of their 
tendency toward emotional eating at the re-test.

The finding that the serial chain of mediation was 
significant at 95% CI in study 1, and at 90% CI in study 2, 
would suggest that the filling out of items on alexithymia and 
poor introspective awareness before re-testing EE, may have 
been an additional facilitating factor in the process of meaning 
making of items on EE. In study 2, the scales on alexithymia 
and poor introspective awareness had been administrated to 
the participants after the re-test of EE. A further difference 
between the two studies was that in study 1, the full 13-item 
version of the DEBQ-EE scale was used, whereas in study 2 
only the brief, 6-item version of the EE scale was used. 
Participants in study 2 had therefore less opportunity to get 
experienced with the test, which may have had an additional 
negative effect on their process of meaning making.
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The process of meaning making may possibly also be 
facilitated by the intake of food. In study 2, where food intake 
was manipulated by subjecting participants to a fabric feeling 
vs chocolate tasting condition, the mediation effect of 
alexithymia difficulty identifying feelings between pre-test 
and re-test EE was stronger in the chocolate tasting condition 
than in the fabric feeling condition. It does not, however, 
seem plausible that the difference between EE scores at pre-
test vs re-test is explained by the intake of food just before 
the re-test. When we tested in a post hoc analysis the possible 
mediation effect of food consumption between pre-test and 
re-test EE, we did not find support for such mediation in either 
study 1 or study 2. 

Implications for research
In experiments with food intake, emotional eating is usually 

administrated at the very end of the experiment. The reason is, 
that this lowers the chance that participants get aware of the 
purpose of the study and that outcome variables such as the 
food intake are affected by this awareness [46]. Earlier it was 
shown that participants are less food when they suspected that 
their food intake was being monitored [47]. Awareness of the 
purpose of an experiment may therefore lower the validity of 
the experimental outcome. An entirely different matter is an 
improved understanding of the meaning of a measure, because 
an adequate understanding of the questions and the construct 
that they measure is a sine qua non for the predictive validity of 
that measure. This is supported by results of the present study. 
They suggest that additionally testing emotional eating at a 
pre-test may facilitate the participants’ meaning making 
process, thereby enhancing both the predictive and construct 
validity of the re-test at the end of the study. 

Implications for therapy
Improving the process of meaning making may also be 

helpful for the therapeutic process. Therefore, repeated 
assessment of constructs that are central to therapy may help 
patients to get a better understanding of that construct.

Strengths
The present study has various strengths. It consists of two 

studies that tackle the research questions with different 
experimental designs and timings of the assessments.

Limitations
Emotional eating is closely associated with binge eating 

and depressive feelings [2,15,46]. Therefore, it is highly 
probable that participants of study 1 with HEE had other 
symptomatology such as depressive feelings. This is a 
limitation of that study, which should deserve attention in 
future studies with more participants. An additional limitation 
is that both studies were conducted in predominantly normal 
weight females; hence the study needs replication in 
participants with overweight and in men. A further limitation 
is that we cannot rule out the possibility that social desirability 
or acquiescence may have affected scores on alexithymia, 
poor introspective awareness, negative affect and EE, but see 
McCrae & Costa [45].

Conclusion
Re-test emotional eating explained more variance in 

distress induced food intake than pre-test scores, but the 
difference in explained variance was not significant. In support 
of the contention that re-testing facilitates the process of 
meaning making, pre-test emotional eating was indirectly 
associated with re-test emotional eating through alexithymia 
and poor introspective awareness. Repeated testing may help 
respondents get a better understanding of the underlying 
construct of a measure, thereby improving the construct 
validity of that measure.
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