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AbstrAct
Research on implicit attitudes to both male and female body size has produced evidence 
for the existence of an attitudinal bias in the form of preference for images of thinness 
over images of fatness. Studies that have employed the Implicit Relational Assessment 
Procedure (IRAP) have shown that this bias is speciÀcally attributable to a pro-slim attitude, 
rather than to an anti-fat one. It is not clear, however, if the same type of speciÀc pro-slim 
bias will be found when attitudes are measured exclusively for female participants and 
only to female targets. The present study has employed the IRAP for the assessment of 
implicit attitudes towards fatness and slimness in a sample of 40 Spanish young female 
college students. The task required participants to respond relationally in alternating trial-
blocks. In pro-slim/anti-fat blocks, they had to respond as if photos of underweight women 
were pleasant and photos of overweight women were unpleasant. In anti-fat/pro-slim 
blocks they had to respond according to the opposite pattern (overweight as pleasant and 
underweight as unpleasant). Additionally, participants had to produce explicit ratings of 
pleasantness for the same photos used in the IRAP (with a visual analogue scale: VAS), 
and answer measures of body dissatisfaction and of eating disorders symptomatology. 
Results showed no evidence of implicit bias for body size (neither pro-slim nor anti-fat). 
Besides, no signiÀcant correlations were found between implicit and explicit measures. 
These results are consistent with prior evidence suggesting that women show less anti-
fat prejudice than men, and with studies that Ànd less anti-fat bias in Spanish population 
than in Anglo-Saxon population.
Key words: implicit attitudes; anti-fat/pro-slim bias; IRAP, RFT.

A growing interest in the study of attitudes towards weight and body image has 
been observed in recent years (e.g., Brownell, Puhl, Schwarz, & Rudd, 2005; Rozin & 
Fallon, 1988; Schwarz, O’Neal Chambliss, Brownell, Blair, Billington, 2003). Substantial 

Novelty and SigniÀcance
What is already known about the topic?
• The literature on implicit and explicit attitudes to body size reveals the existence of prejudice in the form of 

anti-fat/pro-slim attitudinal biases.
• Previous studies with Implicit Relational Assessment Procedure (IRAP) have isolated the direction of implicit 

bias as a pro-slim (and not an anti-fat) attitude. 
• There is evidence that anti-fat/pro-slim bias is stronger in men than in women. There is evidence that there are 

cultural differences in implicit anti-fat bias.

What this paper adds?
• This is the Àrst published study to employ the IRAP to study implicit attitudes to slimness and fatness with 

Spanish population.
• This is the Àrst IRAP study to assess implicit attitudes towards fatness/slimness pictures of others (not self-

referred) that has a female-only sample and female-only targets.
• Participants showed implicit positive attitudes both to photos of slim women and to photos of overweight 

women (and thus no implicit pro-slim or anti-fat bias). This result is different to the Àndings from previous 
IRAP studies with samples from both genders, where pro-slim bias was the most prominent result.
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evidence has accumulated that points to the existence of a negative attitudinal bias 
towards overweight and obese people (anti-fat bias). That is, in general, overweight and 
obese people are viewed as less attractive, competent, and successful (Crandall, 1994; 
Schwarz, Vartanian, Nosek, & Brownell, 2006; Teachman, Gapinski, Brownell, Rawlins, 
& Jeyaram, 2003). Different authors have pointed out that these negative attitudes in the 
population may foster discrimination against overweight and obese people in different 
contexts (school, work, social relations, etc.) (see: Puhl & Brownell, 2001; Puhl & Heuer, 
2009), with negative consequences on their well-being (e.g., Magallares, Morales, & 
Rubio, 2011, 2014). There is also evidence for a positive attitudinal bias towards thin 
people (pro-thin or pro-slim bias), who are viewed as more attractive, competent, and 
successful (Anselmi, Vianello, & Robusto, 2013; Carels & Musher-Eizenman, 2010;). 
Indeed, a common view in the Àeld is the so-called idealization of thinness. According to 
it, being thin would become an ideal that teenage and young adult women feel socially 
pressured to pursue (Thompson & Stice, 2001). The internalization of the thin ideal is 
associated to high levels of dissatisfaction with one’s own body (even for women who 
keep a healthy weight) as well as to an increased risk for the development of eating 
disorders (Stice & Whitenton, 2002; Thompson & Stice, 2001). 

A substantial part of the research on body image attitudes has been carried out 
with questionnaires and other self-report measures (e.g., Crandall, 1994). Although these 
instruments are useful and convenient, especially for obtaining information from large 
samples, it has been questioned to which extent they are appropriate for the assessment 
of attitudes regarding socially controversial issues (e.g. areas that might involve social 
prejudice) (e.g., Dovidio, Kawakami, Johnson, Johnson, & Howard, 1997). Participants 
might modify their responding in order to present themselves in a socially desirable 
manner, in accordance with the social norm, or just try to respond in accordance with 
what they believe the researcher is expecting from them (Holtgraves, 2004). Even when 
participants respond honestly, it is not clear to which extent they can accurately introspect 
and be aware of their potential social biases (Nisbett & Wilson, 1977; Wilson, 2009). 
These limitations have been addressed by utilizing research procedures that rely on 
behavioral measures other than self-report (like response latency and response accuracy) 
under time pressure conditions. These procedures, usually termed implicit measures, 
are supposed to assess automatic, immediate, non-declarative attitudes (Fazio & Olson, 
2003). They do not require the participant to deliberately evaluate their preference 
and consciously produce a value judgment, but their attitudes are inferred from their 
performance in the experimental task. For instance, participants’ implicit racial bias 
would be inferred from the difference in their speed in categorizing images of white 
people with positive attributes (and of black people with negative attributes) compared 
to their speed in categorizing images of black people with positive attributes (and of 
white people with negative attributes). Being faster in the former would be indicative 
of an anti-black/pro-white racial bias.  

The most popular of implicit attitude measures is the Implicit Association Test 
(IAT: Greenwald, McGhee, & Schwarz, 1998). It is a computerized task based on the 
assumption that participants should be faster in categorizing concepts that are strongly 
associated in their memory, as compared to concepts that are not. The IAT is a latency-
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based double categorization task where participants are required to quickly respond by 
indicating the category to which the stimuli presented on-screen belong. These stimuli 
can either be exemplars of the attitudinal object of interest (e.g. pictures of overweight 
and slim people) or exemplars of the attribute categories (e.g., positive and negative 
words). For instance, in trial-blocks consistent with an anti-fat/pro-slim bias, the same 
response key would be assigned to the categories “slim” and “positive”, and the same 
response key would be assigned to the categories “fat” and “negative”. In trial-blocks 
inconsistent with the aforementioned bias, the assignation would be reversed (slim-
negative, fat-positive). If participants respond faster on consistent than on inconsistent 
trials, then the differential in their response latencies is interpreted in terms of an 
anti-fat/pro-slim bias. The IAT has been successfully employed in the measurement of 
implicit bias in various socially sensitive domains (see Greenwald, Poehlman, Uhlmann, 
& Banaji, 2009), where participants generally show a larger degree of implicit than 
of explicit bias (e.g. Teachman et al., 2003). More speciÀcally, the IAT has been used 
for the assessment of implicit attitudes to fatness (see Ahern & Hetherington, 2006; 
Brochu and Morrison, 2007; Gapinski, Schwartz, & Brownell, 2006; Schwartz, et al., 
2006; Teachman & Brownell, 2001; Teachman et al., 2003), showing evidence of an 
anti-fat bias. For instance, in Brochu and Morrison (2007) participants had to categorize 
pictures of average and overweight men and women with positive and negative words. 
They were faster in pairing pictures of average-weight people with positive words and 
pictures of overweight people with negative words, than in pairing the same pictures and 
words according to the opposite pattern. Although these results were clearly indicative 
of a an anti-fat/pro-average-weight bias, it is impossible to know whether participants 
actually had a negative bias against overweight people and a positive bias towards 
average-weight people, or rather they had only one of those biases (e.g., anti-fat) and 
were neutral regarding the other. The IAT does not allow the researcher to establish 
the direction of the observed attitudinal bias, but only a relative measure of preference 
for one category over the other (see De Houwer, 2002). In the case of anti-fat/pro-slim 
attitudes, it does not provide a metric of the relative strength of each speciÀc component 
(Roddy, Stewart, & Barnes-Holmes, 2010).  

A more recent procedure for the measurement of implicit attitudes, the Implicit 
Relational Assessment Procedure (IRAP: Barnes-Holmes, Barnes-Holmes, Hayden, Milne, 
Power, & Steward, 2006) successfully overcomes this limitation. The IRAP is similar to 
the IAT in several respects: it presents alternating blocks of consistent (with the alleged 
bias under study) and inconsistent trials where participants are required to choose between 
two response options under time pressure; and its main source of data is the differential 
in averaged response latencies to consistent and inconsistent trials. However, the IRAP 
is based on a theoretical model that has completely different assumptions regarding the 
nature of implicit attitudes and beliefs (Relational Frame Theory: Hayes, Barnes-Holmes, 
& Roche, 2001; see also Hughes & Barnes-Holmes, 2013). Instead of conceiving them 
as pre-experimentally learned associations between memory representations, they are 
viewed as pre-experimentally learned relational responses (Hughes, Barnes-Holmes, & 
De Houwer, 2011). Besides, the IRAP appears to be more resistant to faking attempts 
than the IAT (McKenna, Barnes-Holmes, Barnes-Holmes, & Stewart, 2007). The IRAP 
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focuses on directly analyzing different types of relational responses to the same four 
types of stimulus conÀgurations across consistent and inconsistent trial-blocks, rather 
than on inferring hypothetical constructs based on differences in performance under 
different (consistent and inconsistent) stimulus conÀgurations. The description of a recent 
IRAP used in anti-fat/pro-slim implicit bias research (Roddy et al., 2010) comparing 
the IRAP and the IAT may serve to illustrate how the former procedure works. In this 
study, participants were presented in each trial with one of two sample stimuli (either 
the word “Good” or the word “Bad”), with one of a range of target photos of either 
overweight or average-weight people (as in Brochu & Morrison, 2007), and with two 
relational response options (“Similar” and “Opposite”). The combination of both samples 
with both sets of targets yielded four types of trials (Good-Slim, Bad-Fat, Good-Fat, 
Bad-Slim) that were presented in alternating blocks wherein the required correct 
responses were different. In blocks consistent with an anti-fat/pro-slim bias, participants 
were required to respond as if pictures of overweight people were bad and pictures of 
average-weight people were good (e.g., good-overweight-opposite, good-thin-similar), 
whereas in inconsistent blocks they were required to respond in accordance with the 
opposed pattern (e.g., bad-thin-similar, bad-overweight-opposite). Participants responded 
faster to consistent trials, producing a differential score indicative of a pro-slim/anti-fat 
bias similar to that observed for the IAT (Roddy et al., 2010). However, the fact that the 
IRAP made use of relational response terms (Similar and Opposite) and presented four 
trial-types allowed for the detection of the direction of this attitudinal bias. SpeciÀcally, 
participants were faster in responding to consistent (compared to inconsistent) trials 
that presented photos of average-weight people. However, this effect was not observed 
for trials that presented photos of overweight people (they were equally fast both with 
consistent and inconsistent trials). This means that the IRAP successfully detected a 
speciÀc pro-slim bias (and not an anti-fat one) that was impossible to detect through 
the IAT (Roddy et al., 2010), a result that has been replicated in a later study (Roddy, 
Stewart, & Barnes-Holmes, 2011). A potential limitation of the studies by Roddy and 
colleagues is that the sample consisted of both male and female participants. Besides, the 
target pictures that were used in the IRAP portrayed both men and women. While prior 
research with the IAT (Brochu & Morrison, 2007) found no differences between men and 
women in implicit anti-fat bias (and no differences between male and female targets), 
there is ample evidence that men show more explicit anti-fat prejudice than women 
(e.g. Bacardi-Gascon, Leon-Reyes, & Jimenez-Cruz, 2007; Crandall, 1994; Ferguson, 
Kornblet, & Muldoon, 2009; Magallares & Morales, 2013). A more recent study with 
the IRAP (Nolan, Murphy, & Barnes-Holmes, 2013) found differences between male and 
female participants’ implicit pro-slim bias. In this study, target pictures of overweight 
and slim people (pictures of the same persons before and after losing a substantial 
amount of weight) were presented with positive (e.g., intelligent, smart, successful) and 
negative (e.g., dumb, foolish, brainless) label words regarding intelligence. While male 
participants showed clear evidence of a pro-slim bias, female participants showed no 
bias at all to either type of target pictures (male or female). There is another potential 
limitation in prior studies that is also worth noting. Although Roddy and colleagues 
refer to their Àndings as indicative of a pro-slim bias, the target pictures actually used in 
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their IRAP were of average-weight people as compared to those of overweight people. 
There are large differences between explicit subjective evaluations of images depicting 
different ranges of body size (as determined by body mass index: BMI) (see Carels & 
Musher-Eizenman, 2010). Perhaps the use of pictures that actually depicted slimness 
(e.g., just below the low normal BMI threshold of 18.5) would produce different results 
in an IRAP similar to those conducted by Roddy et al. (2010, 2011). It remains to be 
seen whether the pro-slim bias would be maintained if photos of slim girls were used.

The present study is an attempt to test the usefulness of the IRAP for the 
assessment of implicit attitudes towards slimness and fatness in sample of young Spanish 
women. It also purports to see if there is an implicit-explicit correspondence with 
another measure that employs the same photos (visual analogue scales: VAS), as well 
as to determine if individual features like participants’ body mass index (BMI), body 
dissatisfaction, and symptoms of eating disorders, are in any way related to implicit 
and explicit attitudes. The main novelty in regard to previous studies that have used 
the IRAP for the measurement of attitudes to slimness and fatness, is the utilization of 
target pictures of actual underweight (BMI<18.5) and overweight (BMI>25) women for 
the assessment of a female-only sample.

Method

Participants

Forty women, aged 22-26 years old (M= 23.35; SD= 1.35) participated in the 
study. Participants were undergraduate and postgraduate students at University of Jaén, 
without a history of Eating Disorders (ED) or other severe psychopathologies. None of 
them had previous experience with implicit measures. Course credits were offered for 
participation in the experiment. Data from six participants who failed to meet IRAP 
criteria (see Procedure) were removed, leaving a total of 34 participants.

Materials and stimuli

- Implicit Relational Assessment Procedure (IRAP). The software used in this study was 
originally programmed by Dermot Barnes-Holmes, at National University of Ireland, 
Maynooth (for a current version, see http://irapresearch.org/wp/downloads-and-training/). 
The third author translated the program interface in order to adapt it for use with 
Spanish-speaking population. The IRAP is a computerized tool for the direct assess-
ment of implicit beliefs. In this study, the words “Pleasant” and “Unpleasant” served 
as samples or label stimuli. Twelve different photographs were used as targets, each 
of them depicting one young woman: six portrayed underweight women (BMI<18.5) 
and the other six portrayed overweight women (BMI>25). These categories are in 
accordance with the World Health Organization BMI classiÀcation (WHO, 1995). All 
of the women in the pictures were undergraduates (from a different university to the 
one where the study was conducted) who willingly offered to serve as models. In 
each photograph, a woman appeared in the middle of the picture, standing up with 
her arms close to her body and her face blurred, in order to keep her anonymous. 
In all pictures the women were similarly dressed with jeans and a top that allowed 
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the viewer to easily perceive their silhouette. The background of each picture was as 
neutral as possible so that no distracting elements would be introduced. The size of 
each picture was 432 x 576 ppi with RGB color. Additionally, in each IRAP trial, 
participants were presented with two relational response options, “True” and “False” 
(for more details, see Procedure).

- Visual Analogue Scales (VAS) were used to assess explicit attitudes towards the same 
photographs used in the IRAP. Each VAS consisted of a 100 mm line with the word 
“Unpleasant” located below the left end of the line, and the word “Pleasant” located 
below the right end. The ratings (in mm) were transformed to a scale ranging from 
-50 (unpleasant) to +50 (pleasant) for pictures of underweight women, and from +50 
(unpleasant) to -50 (pleasant) for pictures of overweight women. This transformation 
was performed in order to make the explicit scores comparable to the scores produced 
by the IRAP, where positive scores were indicative of pro-slim/anti-fat attitudes and 
negative scores were indicative of pro-fat/anti-slim attitudes.

- Brief General Questionnaire. Age, weight, height, information about previous experi-
ence in experiments with implicit measures, and other relevant data were recorded. 
Body-mass index (weight/height2) (kg/m2) was calculated for each participant, based 
on self-reported weight and height. 

- The Body Shape Questionnaire (BSQ; Cooper, Taylor, Cooper, & Fairburn, 1987) was 
used. It consists of 34-items that assess dissatisfaction with one’s own body-shape. 
Participants had to express their agreement with each statement on a 6-point rating 
scale. The Spanish version of the BSQ (Raich, Mora, Soler, Ávila, Clos, & Zapater, 
1996) has shown good psychometric properties (Warren, et al., 2008).  

- The Eating Attitudes Test (EAT-40; Garner & GarÀnkel, 1979; Garner, Olmsted, Bohr, & 
GarÀnkel, 1982) is a measure with 40 items that assess symptoms of eating disorders 
(anorexia and bulimia nervosa). Participants rated their agreement with each statement 
on a 6-point rating scale, but only the three highest options count. The Spanish ver-
sion of this test (Castro, Toro, Salamero, & Guimerá; 1991), which has shown good 
psychometric properties (de Irala, Cano Prous, Lahortiga Ramos, Gual García, Martínez 
González, & Cervera Enguix, 2008), was used in the present study.

Procedure

The University of Jaén Ethics Board approved all of the procedures in this study. 
Participants were recruited through in-class announcements. They were informed that 
they would take part in a study about implicit attitudes and that they would receive 
course credit for participation. Participants underwent the procedures individually in an 
experimental cubicle equipped with a Pentium 4 computer running Windows XP. They 
were explained the features of the study before they signed a statement of informed 
consent. All participants performed the IRAP task Àrst, followed by the completion of the 
different explicit measures (VAS, EAT and BSQ) and of the brief general questionnaire 
in paper and pencil format.

The IRAP program began with the on-screen presentation of a series of instructions 
describing the task. After the participants had Ànished reading them, the experimenter 
asked if they had any doubts and requested them to brieÁy explain the essentials of 
the task (in order to assess instruction comprehension). Once the experimenter made 
sure that the participant had understood the instructions, the IRAP task began. In a 
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typical IRAP preparation, a minimum of two practice blocks are presented, followed 
by six test blocks. Blocks are always presented in pairs. In this study, one block of 
each pair was pro-slim/anti-fat and the other was pro-fat/anti-slim. Participants had to 
achieve speciÀc criteria (80% correct responding and a median latency under 2500 ms) 
in each practice block (of the same pair) in order to advance to the test blocks. If they 
failed to meet the criteria on the Àrst two practice blocks, they were re-exposed to 
practice blocks up to a maximum of six pairs. If they still failed to meet the criteria, 
they Ànished their participation and their data were discarded. The same accuracy and 
latency criteria were applied in order to consider data from the test blocks to be valid 
(although these criteria were not required to continue from one test block to the next). 
If participants failed to maintain these criteria for any of the three pairs of test blocks, 
their data for that speciÀc pair were discarded. Half of the participants were presented 
Àrst with a pro-slim/anti-fat block, followed by a pro-fat/anti-slim block. The subsequent 
blocks, either practice or test, then alternated according to this sequence, with one type 
of block always followed by the other type in a Àxed manner. The other half of the 
participants were presented with the opposite sequence: pro-fat/anti-slim Àrst, followed 
by pro-slim/anti-fat. 

Each block consisted of 24 trials of the twelve target stimuli (the photographs) 
presented twice in quasi-random order, once in the presence of each of the two label 
stimuli (“Pleasant” and “Unpleasant”). In each trial, the label stimulus was presented 
at the top center of the screen, a photograph was presented below the label, in the 
middle of the screen, and two response options (“True” and “False”) were presented 
at the bottom, one on the left and the other on the right. Participants were required to 
“indicate” the relation between the label and the photograph by choosing either “True” 
or “False” by pressing the keyboard keys “d” (for the option on the left) or “k” (for 
the option on the right). The allocation of each response option to the left or right 
sides was randomized across trials (with no more than two consecutive trials on the 
same positions). Participants had to respond as fast as possible in each trial. If they 
took longer than 2500 ms to respond, the words “very slow” appeared and remained 
on screen until the participant pressed either “d” or “k”. A correct response started a 
400 ms inter-trial interval where the screen went blank, followed by the presentation 
of another trial. An incorrect response produced a red “X” that remained in the middle 
of the screen until the participant gave the correct response for that trial. Four speciÀc 
types of trials were presented during the task: the label “Pleasant” and a photograph of 
an underweight girl; the label “Unpleasant” and a photograph of an underweight girl; 
the label “Pleasant” and a photograph of an overweight girl; and the label “Unpleasant” 
and a photograph of an overweight girl (see Figure 1). In pro-slim/anti-fat blocks, if the 
label “Pleasant” and a photograph of an underweight girl appeared in the screen, the 
participant had to press the response option “True”; but if the label “Unpleasant” and 
a photograph of an underweight girl were presented, the participant had to press the 
option “False”. Accordingly, if the label “Pleasant” and a photograph of an overweight 
girl were presented, they had to respond “False”; but if the label “Unpleasant” and a 
photograph of an overweight girl were presented they had to respond “True”. In pro-fat/
anti-slim blocks, participants had to respond in accordance with the opposite pattern.
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The procedure was almost identical for the practice and test bocks. When 
participants Ànished a block, they received feedback on screen about the percentage of 
correct responses and the median response latency for that block, and they proceeded to 
the next block with the instruction that now they would have to respond in an opposite 
manner to their responding in the previous block. The main difference between practice 
and test was that after each pair of practice blocks, participants received a more complete 
feedback, reminding them of the criteria required to pass the task. This information was 
not presented after each pair of test blocks. Besides, while practice blocks started with 
the instruction “This is practice. It is normal to make mistakes. Please try to respond 
quickly and correctly”, test blocks began with the instruction “This is a test, try to 
respond quickly and correctly”.

When participants Ànished with the IRAP task, they completed the different 
explicit measures. The experimenter reminded them that all data were conÀdential and 
anonymous and that they must respond sincerely. The order of presentation of these 
measures was: VAS, BSQ, EAT, and brief general questionnaire. All in all, the procedure 
took around 40 minutes.

Pleasant 
Overweight 

True False 

Pro-fat Anti-fat 

Pleasant-Fat trial type 

Unpleasant 
Underweight 

True False 

Anti-slim Pro-slim 

Unpleasant-Slim trial type 

Pleasant 
Underweight 

True False 

Pro-slim Anti-slim 

Pleasant-Slim trial type 

Unpleasant 
Overweight 

True False 

Anti-fat Pro-fat 

Unpleasant-Fat trial type 

Figure 1. Representations of the four IRAP trial-types. The attribute label stimulus (“Pleasant” or 
“Unpleasant”) appeared at the top of the screen while the target stimulus (a photo of either an 
underweight or an overweight young woman) appeared in the middle of the screen. The response 
options “True” and “False” appeared simultaneously on each trial at the bottom of the screen. 
The arrows and the labels superimposed on them indicate, for each trial-type, the correct response 
in either pro-slim/anti-fat blocks or in pro-fat/anti-slim blocks (the boxes and arrows did not ap-
pear on screen on actual trials during the task, and they have been included here for illustration 
purposes only).
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results

The primary datum for the IRAP was response latency, deÀned as the time elapsed 
(in milliseconds) in each trial between the onset of visual stimulus presentation on 
the screen and the emission of a correct response by the participant. The latency data 
from each participant were transformed to differential scores (D-IRAP scores) using 
an adaptation of the D-algorithm (Greenwald, Nosek, & Banaji, 2003) (for a detailed 
description see Barnes-Holmes, Waldron, Barnes-Holmes, & Stewart, 2009). This 
transformation is intended to minimize the impact of individual differences associated 
with extraneous factors on latency data (Greenwald, Nosek, & Banaji, 2003).

The following steps were taken for the calculation of the D-IRAP scores: (1) 
only latency data from the six test blocks were used; (2) latencies over 10000 ms 
were removed from the dataset; (3) all data from a participant were removed if they 
had latencies less than 300 ms in more than 10% of test-block trials; (4) 12 standard 
deviations for the four trial types were computed: four for the response latencies from 
test blocks 1 and 2, four for the latencies from test blocks 3 and 4, and another four 
from test blocks 5 and 6; (5) 24 mean latencies for the four trial types in each test 
block were calculated; (6) difference scores were calculated for each of the four trial 
types, for each pair of test blocks, by subtracting the mean latency of the pro-slim/
anti-fat block from the mean latency of the corresponding pro-fat/anti-slim block; (7) 
each difference score was divided by its corresponding standard deviation from step 4, 
yielding 12 D-IRAP scores, one score for each trial type for each pair of test blocks; (8) 
four overall trial-type D-IRAP scores were calculated by averaging the three scores for 
each trial type across the three pairs of test blocks (for participants who had failed to 
maintain the accuracy and latency criteria in any block, only the data from valid block 
pairs were averaged);  (9) an overall relative D-IRAP score was calculated by averaging 
all 4 D-IRAP scores from step 8. Positive overall D-IRAP scores were indicative of 
general pro-slim/anti-fat bias, and negative ones were indicative of general pro-fat/anti-
slim bias. For the two speciÀc trial-type D-IRAP scores based on pictures of underweight 
girls (Pleasant-Slim and Unpleasant-Slim), positive scores were indicative of a speciÀc 
pro-slim bias, and negative scores were indicative of a speciÀc anti-slim bias. For the 
two speciÀc trial-type D-IRAP scores based on pictures of overweight girls, positive 
scores were indicative of a speciÀc anti-fat bias, and negative scores were indicative 
of a speciÀc pro-fat bias. 

For the analysis of our results, we have considered the general D-IRAP score, 
and the four speciÀc trial-type D-IRAP scores. Five one sample t-tests were conducted 
to determine if each of these measures was signiÀcantly different from zero. The overall 
mean D-IRAP score (averaging all four trial-types) was 0.05 (SD= 0.36), and it was 
not signiÀcantly different from zero (t[33]= 0.86; p= 0.39). This indicates the absence 
of any signiÀcant bias towards either type of picture when both types of pictures are 
considered together. When the four trial-types were analyzed individually (see Figure 
2), a relatively strong pro-slim attitude was found for both Pleasant-Slim (M= 0.36; 
SD= 0.48) and Unpleasant-Slim (M= 0.22; SD= 0.40) trial types, with both scores 
signiÀcantly differing from zero (Pleasant-Slim: t[33]= 4.31; p <0.001; Unpleasant-
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Slim: t[33]= 3.18; p= 0.003). That is, participants were signiÀcantly faster in responding 
Pleasant-Slim-True than Pleasant-Slim-False, as well as signiÀcantly faster in responding 
Unpleasant-Slim-False than Unpleasant-Slim-True. A similarly strong pro-fat attitude 
was found for the Pleasant-Fat trial-type (M=-0.30; SD= 0.65; t[33]= -2.68; p= 0.011), 
but not for the Unpleasant-Fat trial type (M= -0.06; SD= 0.56; t[33]=-0.65; p= 0.53). 
That is, participants were signiÀcantly faster in responding Pleasant-Fat-True than 
Pleasant-Fat-False, but they were equally fast in responding Unpleasant-Fat-True 
and Unpleasant-Fat-False. In summary, participants showed both pro-slim and pro-fat 
tendencies of similar magnitude, and hence the IRAP results show no evidence of any 
type of implicit bias regarding body size.

The same type of analysis was conducted for explicit VAS-based ratings of 
pleasantness (see Figure 3). The overall mean explicit rating (averaging both types of 
pictures, underweight and overweight) was 7.79 (SD= 4.21), and it differed signiÀcantly 
from zero (t[33]=10.79; p <0.001). More speciÀcally, the mean explicit rating for pictures 
of underweight girls was 5.88 (SD= 14.60), and the mean explicit rating for pictures of 
overweight girls was 9.70 (SD= 11.76). Both speciÀc ratings signiÀcantly differed from 
zero (VASslim: t[33]= 2.35; p= 0.025; VASfat: t[33]= 4.81; p <0.001). This pattern of 
VAS ratings is clearly indicative of both pro-slim and anti-fat explicit biases.

Table 1 presents the means and standard deviations for age, BMI, and BSQ and 
EAT scores. Pearson product-to-moment correlations were computed to examine the 
relationships between each D-IRAP score and each VAS rating score, as well as between 
each of these and BSQ, EAT, age and BMI. Besides a strong positive correlation between 
the BSQ and EAT scores (r= 0.79; p <0.001) only a modest positive correlation between 

Figure 2. Mean (plus/minus s.e.m.) D-IRAP scores for the four IRAP trial-types. Positive scores 
are pro-slim/anti-fat, and negative scores are pro-fat/anti-slim. Asterisks indicate that the 
score is signiÀcantly different from zero (p<0.05).
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BMI and explicit VAS rating (averaging both types of pictures) was found (r= 0.36; 
p= 0.037). We explored individual data for the BSQ and EAT in order to Ànd out how 
many participants scored over the clinical cutoff scores (i.e., scores indicative of eating 
disorders) for each questionnaire. Only four of the 34 participants scored higher than 
105 in the BSQ (see Raich et al., 2000), with two of them also scoring higher than 
30 in the EAT (Castro et al., 1991). The removal of these participants’ scores from the 
dataset did not introduce any signiÀcant change in the results of data analysis.

discussion

To our knowledge this is the Àrst published study that used the IRAP for the 
assessment of implicit attitudes in Spanish population. SpeciÀcally, this study focused 
in the assessment of implicit attitudes to body size (slimness and fatness), and their 
relation with body dissatisfaction and symptoms of eating disorders. The IRAP had 
already been used in other studies on this topic, with samples of college students of 

Table 1. Descriptive statistics for age, body mass index (BMI), 
score on the body shape questionnaire (BSQ), and on the eating 

attitudes test (EAT). 
N M SD 

Age 34 22.00 1.35 
BMI 34 22.25 2.32 
BSQ  34 73.23 26.01 
EAT 34 10.12 9.57 

Figure 3. Mean (plus s.e.m.) explicit VAS ratings for pictures of underweight women (VASslim) 
and overweight women (VASfat). Positive scores are pro-slim/anti-fat. Asterisks indicate that 
the score is signiÀcantly different from zero (p<0.05).
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both sexes (Nolan et al., 2013; Roddy et al., 2010, 2011), as well as in other studies 
about self-referred implicit attitudes regarding body image with female population 
(Juarascio et al., 2011; Parling et al., 2012; Timko, England, Herbert, & Forman, 2010). 
To date, however, no study had previously used this procedure in order to assess non-
self-referred implicit attitudes towards images of underweight and overweight women 
in a female-only sample. The selection of this particular sample is relevant given the 
greater vulnerability of women to experiencing dissatisfaction with one’s own body and 
to suffering eating disorders (Green & Pritchard, 2003; Paxton, Wertheim, Gibbons, 
Szmukler, Hillier, & Petrovich, 1991). 

The results in the present study showed no evidence of a pro-slim bias like that 
found in previous studies with the IRAP (Roddy et al., 2010, 2011). The average general 
D-IRAP score (with all trial types collapsed) was not signiÀcantly different from zero, 
which indicates that participants were equally fast in responding to pro-slim/anti-fat 
and pro-fat/anti-slim blocks. When the D scores for each trial type were analyzed, a 
clear pro-slim attitude was observed (faster afÀrmation than negation that photographs 
of underweight women were pleasant, and faster negation than afÀrmation that these 
photographs were unpleasant). This is consistent with the results from Roddy et al. 
(2010, 2011) for the same types of trials. The difference appears when we consider trial 
types involving the presentation of photographs of overweight women. While Roddy and 
colleagues found a neutral implicit attitude for these trial types, we found a moderate 
pro-fat attitude (faster afÀrmation than negation that photographs of overweight women 
were pleasant, and equal speed for afÀrmation and negation that these photographs were 
unpleasant). Overall, the two sets of positive attitudes of similar magnitude found in our 
study (pro-slim and pro-fat) cancelled each out, rendering no signiÀcant bias. This sort of 
analysis of the results by trial types that allows for a much more nuanced characterization 
of the implicit attitudes under study, would not be possible with the IAT (Greenwald 
et al., 1998). A D-IAT score similar to the overall D-IRAP score found in the present 
study would just indicate an absence of bias, but it would not give information as to 
the pattern of implicit attitudes responsible for such result. 

The absence of a pro-slim or an anti-fat bias is a Ànding that has been observed 
in previous IRAP studies where the sample consisted of women with no history of 
eating disorders. A study by Parling et al. (2012) that compared implicit attitudes to 
others’ fatness/thinness with attitudes to one’s own fatness/thinness, found neither pro-
slim nor anti-fat signiÀcant effects in their control group (when these attitudes referred 
to others’ body size). In another recent IRAP study (Nolan et al., 2013), where weight 
bias was analyzed in terms of how participants judged intelligence and success of the 
fat and thin models in photographs, no signiÀcant bias was observed for a subsample 
consisting of female college students. Therefore, it can be argued that the pro-slim bias 
found by Roddy et al. (2010, 2011) might be attributable to the presence of mixed 
males and females both in their sample and in their target pictures. This might have 
facilitated the potential effect of other variables, like the attractiveness of the models in 
the different photos. Recently, Murphy, MacCarthaigh, and Barnes-Holmes (2014) have 
found that the IRAP is sensitive to differences in the attractiveness of target pictures 
when judging them in terms of success. Both male and female participants are positively 
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biased towards pictures depicting attractive faces, with males showing a signiÀcantly 
stronger bias than women. This is at least partially controlled in our study, as the models’ 
faces were blurred and non-recognizable. In Nolan et al. (2013) this potential effect 
seems to be controlled too, as they used pictures of the same people before and after a 
substantial weight loss. In any case, the foregoing rationales are rather speculative and 
further research is needed in order to isolate the factors responsible for the absence of 
bias observed in our study.

Cultural differences is another potentially relevant variable that, in our opinion, 
has received little attention and could also explain some of our Àndings, as compared 
to those from Roddy et al. (2010, 2011). Although there is broad evidence for anti-fat/
pro-slim implicit and explicit bias, the few studies on anti-fat attitudes that have been 
undertaken with Spanish samples have found smaller bias than similar studies from the 
USA or from Northern Europe (see Solbes & Enesco, 2010). This seems consistent with 
a large recent transnational study that has found relevant differences in anti-fat implicit 
attitudes among various nations based on variables like each nation’s obesity prevalence 
(Marini et al., 2013). Although steadily increasing, the overall prevalence rate for obesity 
in Spain is signiÀcantly smaller than that in the USA or the UK (see Bassett, Pucher, 
Buehler, Thompson, & Crouter, 2008). Perhaps in assuming a pro-slim/anti-fat implicit 
bias as a starting point we may have taken for granted something that has not been yet 
adequately studied in our local geographical and cultural context.  

In regard to explicit measures, it is worth noting that our Àndings are not in 
accordance with most of the research comparing implicit and explicit anti-fat attitudes, 
where implicit attitudes are usually indicative of stronger anti-fat bias than explicit 
measures (Teachman et al., 2003). VAS responses to photos of underweight women 
are clearly indicative of explicit pro-slim attitudes, which is consistent with the results 
from the IRAP trial-types that involved the presentation of the same photos. However, 
no signiÀcant correlation was obtained of any IRAP measure with any explicit measure. 
VAS responses to photos of overweight women are indicative of strong implicit anti-fat 
attitudes. This pattern of VAS responding is opposed to IRAP responding in trial-types 
presenting the same photos. The lack of correspondence between explicit and implicit 
measures is not uncommon in this area of research (e.g., Brochu & Morrison, 2007). 
What is less usual is the Ànding of strong explicit anti-fat attitudes in the absence of 
implicit anti-fat attitudes. Numerous studies have revealed anti-fat bias through implicit 
measures that was not apparent through explicit measures (Nolan et al., 2013; Roddy et 
al., 2010, 2011; Teachman et al., 2003). This is consistent with the general pattern of 
explicit bias that does not become apparent through questionnaires, interviews, semantic 
differentials, or other measures that allow the participant to spend time elaborating 
their response, in situations where the participant might be motivated to conceal their 
more immediate response, or to self-present in a socially desirable manner. A potential 
explanation for this Ànding in our study is that the explicit measure that was employed 
(VAS) required participants to rate speciÀc images (the same ones presented in the IRAP) 
rather than requiring them to produce generic evaluative responses to the relatively 
abstract categories of “thin people” and “overweight people”. This might have been 
less susceptible to social desirability effects than other frequently employed explicit 
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measures. A recent study by Tomiyama et al. (in press) has found a decrease in implicit 
and an increase in explicit anti-fat/pro-thin attitudes over time (since 2001 until 2013), 
for a sample of professionals attending an important professional meeting in the Àeld 
of obesity. This appears to be consistent with our results, if we compare them to others 
clearly showing anti-fat/pro-thin bias. In any case, this is something that cannot be 
clariÀed on the basis of our present Àndings, and further research should address this 
speciÀc type of explicit-implicit non-correspondence.   

As already mentioned, none of the IRAP measures correlated with any of the 
explicit measures, including BSQ, EAT, and BMI. It is likely that the sample in this 
study (healthy participants with no history of eating disorders and average BSQ and EAT 
scores) was too small and had too narrow a range of scores to Ànd such correlations. 
Future research should clarify whether a wider sample with larger variations in BSQ 
and EAT scores could produce signiÀcant implicit-explicit correlations.

All in all, this is the Àrst study that has used the IRAP for the assessment of 
implicit attitudes towards slimness and fatness in Spanish population, with no evidence of 
implicit bias at all. In spite of its limitations, we believe that its Àndings will contribute 
to the advancement of the study of implicit weight bias and its relationship with body 
dissatisfaction and eating disorder symptomatology.
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