Attention bias for eating disorder related versus social stimuli in adolescents with anorexia nervosa – an eye-tracking study

SUPPLEMENTARY MATERIAL

Supplement 1: Descriptive results of the eye-tracking data


Supplementary Table 1: Descriptive results of the eye-tracking data
	
	AN
	MD
	HC

	
	% of first fixations
	% dwell time
	% of first fixations
	% dwell time
	% of first fixations
	% dwell time

	
	M (SD)
	M (SD)
	M (SD)
	M (SD)
	M (SD)
	M (SD)

	neutral trials

	neutral face
	47.7 (14.6)
	14.5 (6.8)
	48.8 (9.2)
	16.7 (7.5)
	53.9 (10.4)
	17.3 (6.5)

	normalweight body
	52.4 (14.6)
	29.8 (6.5)
	51.5 (9.2)
	26.0 (6.7)
	46.2 (10.4)
	24.2 (6.1)

	emotional trials

	angry face
	22.5 (8.9)
	11.4 (4.4)
	25.6 (7.9)
	14.7 (5.2)
	25.0 (6.6)
	15.7 (5.3)

	happy face
	31.8 (8.9)
	14.3 (7.5)
	29.1 (8.7)
	17.9 (7.0)
	32.4 (9.7)
	18.1 (6.3)

	overweight body
	22.7 (8.4)
	21.0 (6.5)
	23.0 (7.2)
	22.3 (7.0)
	22.1 (8.7)
	21.7 (4.6)

	underweight body
	23.1 (5.8)
	36.3 (7.2)
	22.2 (6.7)
	29.1 (7.5)
	20.5 (8.7)
	27.0 (6.4)

	AN = anorexia nervosa; MD = major depression; HC = heathy control; M = mean; SD = standard deviation





Supplement 2: Explicit evaluation of the stimuli 
Methods 
After the viewing task participants were supposed to evaluate the face and body stimuli (presented in random order) on the dimensions valence (ranging from 1 = very unpleasant to 9 = very pleasant) and arousal (ranging from 0 = not at all arousing to 9 = very arousing) using the 9-point Self-Assessment Mannequin scale (Lang, 1980). To analyze these valence and arousal ratings, PICTURECATEGORY (6: happy face, neutral face, angry face, underweight body, normalweight body, overweight body) × GROUP (3) ANOVAs were performed.
Results
Descriptive results are presented in Supplementary Table 2. From the ANOVA on valence ratings, a significant main effect of PICTURECATEGORY (F3.4,300.3 = 90.9, p < .001, ηp² = .57) as we as significant main effect of GROUP (F2,69 = 16.1, p < .001, ηp² = .32) emerged and were further qualified by a significant PICTURECATEGORY × GROUP interaction (F8.7,300.3 = 3.7, p < .001, ηp² = .10). The main effect of PICTURECATEGORY resulted from significant differences between all categories (ts71 ≥ 2.7, ps ≤ .009) except between neutral faces and normalweight (t71 = 1.3, p > .1) as well as underweight bodies (t71 = 1.6, p > .1). To follow-up the interaction, post-hoc ANOVAs with the factor GROUP were calculated for each picture category. For happy faces, the ANOVA yielded a significant effect of GROUP (F2,69 = 6.1, p = .004, ηp² = .15), indicating that the HC group rated the happy faces more positive than the AN (t37.1 = 3.6, p = .001, d = 1.0) and MD groups (t27.1 = 2.7, p = .011, d = 0.8). For normalweight and overweight bodies, the significant effects of GROUP (normalweight bodies: F2,69 = 16.5, p < .001, ηp² = .32; overweight bodies: F2,69 = 13.5, p < .001, ηp² = .281) indicated that the AN group rated these bodies more negative than HC (normalweight bodies: t50 = 4.7, p < .001, d = 1.3; overweight bodies: t50 = 4.1, p < .001, d = 1.2) and MD groups (normalweight bodies: t46 = 4.7, p < .001, d = 1.4; overweight bodies: t46 = 4.4, p < .001, d = 1.3). For neutral and angry faces as well as underweight bodies, the post-hoc ANOVAs yielded no effects (Fs ≤ 2.5 ps ≥ .088).
The ANOVA on arousal ratings yielded a significant main effect of of PICTURECATEGORY (F3.6,250.2 = 10.3, p < .001, ηp² = .13) resulting from neutral faces being rated lass arousing than all other categories (ts71 ≥ 4.3, ps < .001) and underweight bodies being rated more arousing than normalweight bodies (t71 = 4.8, p < .001). The main effect of GROUP (F < 1) as well as the PICTURECATEGORY × GROUP interaction (F7.3,250.2 = 1.8, p = .081, ηp² = .05) were non-significant. 
Supplementary Table 2. Descriptive results of the evaluation of the stimuli.
	
	AN
	MD
	HC

	
	n = 28
	n = 20
	n = 24

	
	M (SD)
	M (SD)
	M (SD)

	Valence
	
	
	

	angry face
	2.3 (1.1)
	2.8 (1.7)
	2.9 (1.3)

	neutral face
	4.9 (1.2)
	5.4 (1.5)
	5.8 (1.5)

	happy face
	6.8 (1.9)a
	7.2 (1.5)a
	8.2 (0.8)b

	overweight body
	2.9 (1.8)a
	5.1 (1.6)b
	4.9 (1.5)b

	normalweight body
	4.5 (1.6)a
	6.5 (1.2)b
	6.4 (1.4)b

	underweight body
	5.0 (1.8)
	4.8 (1.2)
	5.1 (1.3)

	Arousal
	
	
	

	angry face
	3.2 (2.1)
	4.1 (1.9)
	4.8 (2.4)

	neutral face
	2.5 (1.8)
	3.1 (1.7)
	2.7 (1.4)

	happy face
	3.5 (2.2)
	4.8 (2.2)
	4.1 (2.5)

	overweight body
	4.2 (2.7)
	3.7 (2.0)
	4.0 (1.7)

	normalweight body
	3.5 (1.9)
	3.9 (2.3)
	3.3 (1.5)

	underweight body
	4.8 (2.5)
	4.6 (1.9)
	4.4 (1.7)

	AN = anorexia nervosa; MD = major depression; HC = heathy control; M = mean; SD = standard deviation; a,b groups with different superscript letters differed signiﬁcantly.



Discussion
The preference for thin bodies across all groups was not reflected in the explicit evaluation of the stimuli where the following pattern was found: happy faces > neutral faces = normalweight bodies = underweight bodies > overweight bodies > angry faces. So participants looked longer at bodies despite rating faces as equally (neutral faces compared to normalweight bodies) or even more pleasant (happy faces compared to under- and overweight bodies) than bodies. The more negative evaluation of overweight compared to normalweight bodies across all groups is in line with studies finding more negative evaluation of overweight compared to normalweight/slim bodies explicitly as well as implicitly in unselected adults as well as adolescents (e.g., Baluch et al., 1997; Schupp & Renner, 2011).  
The particularly pronounced preference for underweight bodies in AN, however, was reflected in the explicit evaluation of the stimuli: Girls with AN evaluated overweight and normalweight bodies more negatively than the control groups, which is in line with previous research in adolescents as well as adults that found AN patients to evaluate bodies with higher BMIs more negatively (e.g., more unpleasant, more aversive, less attractive) and bodies with lower BMIs more positively (e.g., more pleasant, more attractive) than healthy girls or women  (e.g., Baluch et al., 1997; Cserjési et al., 2010; George et al., 2011; Horndasch et al., 2015; 2018; Spring & Bulik, 2014; von Wietersheim et al., 2012; but see also Watson et al., 2010).





Supplement 3: Exploratory investigation differences in dwell time over time
Percentage of dwell time was reanalyzed by splitting the trial into four 3-second time intervals and conducting TIMEWINDOW (4: time window 1-4) × PICTURECATEGORY (2 for neutral trials and 4 for emotional trials) × GROUP (3) ANOVAs. 
For neutral trials, this analysis revealed significant main effects of TIMEWINDOW (F2.3,161.0 = 32.0, p < .001, ηp² = 317) and PICTURECATEGORY (F1,69 = 54.6, p < .001, ηp² = 442), while the main effect of GROUP was not significant (F2,69  = 2.6, p = .082). Furthermore, significant interactions of PICTURECATEGORY × GROUP (F2,69 = 53.3, p = .042, ηp² = .088), TIMEWINDOW × PICTURECATEGORY (F3,207 = 5.4, p = .001, ηp² = .072), and TIMEWINDOW × PICTURECATEGORY × GROUP (F6,207 = 2.9, p = .010, ηp² = .078) emerged. To follow up the 3-way interaction, PICTURECATEGORY × GROUP ANOVAs were calculated separately for each time window. Main effects of PICTURECATEGORY emerged in each time window (Fs ≥ 23.6, ps < .001, ηp²s ≥ .255), main effects of GROUP emerged in time windows 2 (F2,69 = 4.9, p = .010, ηp² = .124; not interpretable due to an interaction) and 4 (F2,69 = 3.6, p = .033, ηp² = .094; descriptively both clinical groups dwelled longer at pictures than the HC group but these group differences not significant after Bonferroni-Holm correction), and interactions emerged in time windows 1 (F2,69 = 3.4, p = .038, ηp² = .091), 2 (F2,69 = 3.9, p = .026, ηp² = .101), and 3 (F2,69 = 5.0, p = .010, ηp² = .126). The interactions were followed up by one-way ANOVAs with the factor GROUP performed separately for faces and bodies and subsequent t-tests. In time window 1, none of the one-way ANOVAs tuned our significant (bodies: F2,69 = 1.9, p > .1; faces: F2,69 = 2.6, p = .082). In time window 2, a significant main effect of GROUP emerged for bodies (F2,69 = 7.3, p = .001, ηp² = .174), due to the AN group looking longer at bodies compared to the HC group (t50 = 3.8, p < .001, d = 1.1; difference between AN and MD groups  not significant after Bonferroni-Holm correction). For faces, no effect of GROUP was found (F < 1). In time window 3, a significant main effect of GROUP emerged for bodies (F2,69 = 5.0, p = .009, ηp² = .127, again due to the AN group looking longer at bodies compared to the HC (t50 = 2.4, p = .020, d = 0.7) and MD groups (t46 = 2.8, p = .007, d = 0.8). For faces, no effect of GROUP was found (F2,69 = 3.1, p = .052). Supplementary Figure 1 illustrates the time-dependency of group differences in dwell time on normalweight body pictures:

Supplementary Figure 1: Percentage of dwell time on normalweight bodies in neutral over the course of time, i.e., splitted into four 3-second time windows.

For emotional trials, the TIMEWINDOW (4) × PICTURECATEGORY (4) × GROUP (3) ANOVA revealed significant main effects of TIMEWINDOW (F3,207 = 109.2, p < .001, ηp² = .613) and PICTURECATEGORY (F1.9,131.5 = 79.6, p < .001, ηp² = .536), while the main effect of GROUP was not significant (F < 1). In addition, significant PICTURECATEGORY × GROUP (F3.8,131.5 = 5.8, p < .001, ηp² = .144) and TIMEWINDOW × PICTURECATEGORY (F6.0,410.6 = 4.5, p < .001, ηp² = .061) interactions emerged. However, as the 3-way interaction of TIMEWINDOW, PICTURECATEGORY, and GROUP was not significant (F < 1), the effects were not further followed up.
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% dwell time on normalweight body pictures

AN	1.8	1.5	1.6	1.4	1.8	1.5	1.6	1.4	TimeWindow 1             1-3000 ms	TimeWindow 2 3001-6000 ms	TimeWindow 3 6001-9000 ms	TimeWindow 4 9001-12000 ms	34	30.4	29.7	24.1	MD	1.7	1.7	1.7	1.9	1.7	1.7	1.7	1.9	TimeWindow 1             1-3000 ms	TimeWindow 2 3001-6000 ms	TimeWindow 3 6001-9000 ms	TimeWindow 4 9001-12000 ms	30.9	25.8	22.9	23.2	HC	2	1.2	1.6	1.4	2	1.2	1.6	1.4	TimeWindow 1             1-3000 ms	TimeWindow 2 3001-6000 ms	TimeWindow 3 6001-9000 ms	TimeWindow 4 9001-12000 ms	29.2	22.9	24.1	19.8	
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