Supplementary material


S1. Supplementary Methods
S1.1. Search String:
Search date 30th of July 2020
Pubmed: 
(("magnetic resonance imaging"[MeSH Terms] OR ("magnetic"[All Fields] AND "resonance"[All Fields] AND "imaging"[All Fields]) OR "magnetic resonance imaging"[All Fields] OR "fmri"[All Fields]) OR ("magnetic resonance imaging"[MeSH Terms] OR ("magnetic"[All Fields] AND "resonance"[All Fields] AND "imaging"[All Fields]) OR "magnetic resonance imaging"[All Fields] OR ("functional"[All Fields] AND "magnetic"[All Fields] AND "resonance"[All Fields] AND "imaging"[All Fields]) OR "functional magnetic resonance imaging"[All Fields]) OR ("neuroimaging"[MeSH Terms] OR "neuroimaging"[All Fields] OR ("brain"[All Fields] AND "imaging"[All Fields]) OR "brain imaging"[All Fields]) OR ("neuroimaging"[MeSH Terms] OR "neuroimaging"[All Fields])) AND ("borderline personality disorder"[MeSH Terms] OR ("borderline"[All Fields] AND "personality"[All Fields] AND "disorder"[All Fields]) OR "borderline personality disorder"[All Fields] OR ("borderline"[All Fields] AND "personality"[All Fields]) OR "borderline personality"[All Fields]) 430 entries

Psychinfo search:
fmri or functional magnetic resonance imaging or brain imaging or neuroimaging (all fields) AND
borderline personality (all fields) 385 entries 
S1.2 Study quality evaluation:
Risk of bias (RoB) was independently assessed by two authors (GD), EdR). Inter-rater agreement was measured with the kappa statistic, and disagreements were subsequently resolved by discussion between assessors and a third author (CC). Scores on the modified Newcastle-Ottawa scale (mNOS) range from 0 to 12, with 0 to 3 considered indicative of high risk, 4 to 7 as intermediate and 8 to 12 as low risk. The scale is composed of four domains: 1) the quality of sample selection, evaluated according to i) case definition, ii) representativeness, iii) selection of the control group, and iv) definition of controls; 2) the quality of reproducibility, evaluated considering whether the samples were comparable in terms of age and other variables considered in the study; 3) the quality of exposure, evaluate based on i) whether the two groups underwent the same experimental procedure, ii) whether drop-outs were reported, and iii) whether a behavioral effect was measured. Additionaly, a fourth domain to assess quality in data analysis has been introduced. Specifically, in this domain we evaluated i) whether the studies used a sufficient cluster-forming threshold (i.e., voxel-based uncorrected p-value) to compensate for false positive underestimation, as recently described 1, and ii) whether the authors used and described a valid correction method to avoid/reduce false positive results (for further information on NOPS scale, see also 2). 

S1.3 ALE meta-analyses
All the sensitivity analyses for the primary and secondary analyses were performed with the same parameters. Therefore, for the convergence of difference (primary analysis) the following parameters were used: p<0.001 for cluster-forming uncorrected threshold and p<0.05 for cluster‐level inference, and N = 2000 permutations. In turn for the difference in convergence (secondary analysis), we used an uncorrected p < 0.05, N=10.000 permutations and a cluster threshold of 100 mm3.


S2. Supplementary Results

S2.1. Characteristics of included studies
We included 52 articles in our meta-analysis describing 54 experiments (table S1) 3-54. 
Only one study included patients without comorbidities, while ten did not explicitly mention comorbidity as inclusion/exclusion criteria. The most frequent comorbidities reported in the remaining 41 experiments were mood and anxiety disorders. Twenty-two studies recruited unmedicated subjects, while two did not explicitly mention the state of medication use of the patients. In the remaining 27 studies, a vast selection of drugs was used, alone or in combination, including antidepressants and mood stabilizers as the most frequent. Due to the limited number of studies including participants without comorbidities, we did not run sensitivity analysis. However, we ran a sensitivity analysis on studies with unmedicated subjects only. Forty-one studies reported the use of active tasks (e.g., GO/No-GO), and 13 used passive tasks (e.g., images passive viewing). Forty-three (of these only one reported HC and BPD groups separately without the direct comparison between the two grousp) studies focused on emotional processing. Regarding stimuli, only ten studies used faces, while 14 used pictures from the International Affective Picture System (IAPS). A complete list of type of task and stimuli is presented in table 1.

S2.2. Study Quality
	The overall Cohen kappa (Mean ±SD) was 0.88±0.10 ranging from 1 to 0.66. Consensus and Cohen kappa for each item of the mNOS were reported in Table S2 and Figure S1. The lower agreement was for preregistration (0.66) and definition of controls (0.77). Eleven studies were considered as low RoB, while the other 40 were rated as intermediate risk. 
Forty-nine studies provided an adequate case definition, but in only twelve, the sample could be considered representative of the population. Fourteen studies provided an adequate selection of controls, and forty-one a satisfactory description of criteria used to select control participants. Regarding comparability, age and gender were matched between groups in 36 studies, whereas other variables (e.g., IQ) were controlled for in 37. In all studies, patients and controls underwent the same experimental procedure (as expected, given this was an inclusion criteria). Eighteen studies reported drop-outs, and 24 found between groups differences in behavioural tasks. Regarding statistical quality, the adoption of a cluster-forming threshold to control for false positive results in neuroimaging studies (p<0.001) 1,55 was used 22 studies. Thirty-seven studies reported the use of adequate methods to correct for multiple comparisons, and only in one the protocol was pre-registered.

S3.3. Sensitivity analyses for the primary analysis (convergence of difference)
Analyses restricted to active tasks involved 33 experiments for BPD>HC (MCS 600 mm³) and 29 for the HC>BPD (MCS 592 mm³) meta-analyses. No significant cluster was found for either. A limited number of experiments (12 for BPD>HC and 2 for HC>BPD) employed passive tasks, precluding a meaningful aggregation in a meta-analysis. 
The sensitivity analysis on unmedicated patients yielded a significant cluster of convergence in the right hippocampal/amygdala complex for the BPD>HC contrast (21 experiments, MCS 568 mm3) (Table S3 and Figure S2), while the HC>BDP contrast was present in an insufficiently small number of experiments (15). Finally, the pooled analysis combining coordinates across BPD>HC and HC>BPD contrasts yielded no significant results. 

S3.4 Sensitivity analyses for the secondary analysis (difference in convergence)
Analyses restricted to active tasks for HC (16 experiments, minimum cluster size 720 mm3) did not converge, so the comparison for HC vs. BPD could not be computed. For BPD (16 experiments, minimum cluster size 784 mm3), convergence was significant in the left inferior frontal gyrus/insula (table S4). 
Analyses restricted to emotion processing studies showed significant convergence in the right inferior frontal gyrus (IFG) for BPD (15 experiments, minimum cluster size 696 mm3), and, respectively, in the bilateral inferior frontal gyrus and left amygdala for HC (15 experiments, minimum cluster size 672 mm3) (table S4). The difference of convergence between the two meta-analyses, however, did not yielded any significant cluster.

S3.5 Comparison between the two meta-analytic methods
	We applied both techniques (convergence of difference and difference in convergence) on the pool of studies that reported both the between group (HC>BDP and BPD>HC) and the single groups analyses and in which identical contrasts of interest were investigated for both types of analysis (Table S6). We used the same parameters as in the respective primary and secondary analyses. The convergence of difference meta-analysis showed a single significant cluster in the anterior cingulate (15 experiments, MCS 616 mm3) for the HC>BPD contrast only (Figure S6a, Table S7). The difference of convergence highlighted a single cluster for the HC >BPD contrast, centered in the left IFG (Figure S6b, Table S7). 


S4. Supplementary Tables

Table S1: list of studies entering each meta-analysis of the primary and secondary analyses and sensitivity analyses.
	
	coordinates for single groups
	coordinates for contrasts

	Study
	HC
	BPD
	BPD > HC
	HC >BPD
	type
	emotion
	reward/ impulsivity

	
	
	
	
	
	
	
	

	Aguilar-Ortiz, 2019
	x
	x
	x
	x
	active
	
	

	Beblo, 2006
	
	x
	x
	
	active
	x
	

	Beeney, 2016
	
	
	x
	x
	active
	
	

	Bertsch, 2019
	
	
	x
	x
	active
	x
	

	Brown, 2017
	
	
	x
	
	passive
	x
	

	Buchheim, 2008
	x
	x
	x
	x
	active
	x
	

	Cullen, 2016
	
	
	x
	
	passive
	x
	

	Doell 2020
	
	
	x
	x
	active
	x
	

	Domsalla, 2014
	
	
	x
	
	passive
	x
	

	Dudas, 2017
	
	
	x
	x
	active
	x
	

	Fertuck, 2019
	
	
	
	x
	active
	x
	

	Frick, 2012
	x
	x
	x
	x
	active
	x
	

	Gottlich 2020
	
	
	x
	x
	active
	x
	

	Guitart-Masip, 2009
	
	
	x
	
	active
	x
	

	Hazlett, 2012
	
	
	x
	
	active
	x
	

	Herbort, 2016
	x
	x
	
	x
	active
	
	x

	Herpertz, 2001
	x
	x
	x
	
	passive
	x
	

	Herpertz, 2017 (female sample)
	
	
	
	x
	active
	x
	

	Herpertz, 2017 (male sample)
	
	
	x
	
	active
	x
	

	Holtmann, 2013
	x
	x
	x
	
	active
	x
	

	Homan, 2017
	
	
	x
	
	active
	
	

	King-Casas, 2008 
	
	
	x
	x
	active
	
	x

	Koenigsberg, 2009
	
	
	x
	x
	active
	x
	

	Koenigsberg, 2009
	x
	x
	x
	x
	active
	x
	

	Koenigsberg, 2014
	x
	x
	x
	x
	active
	x
	

	Krauch, 2018 (adolescents)
	
	
	
	x
	active
	x
	

	Kraus, 2010
	x
	x
	x
	x
	active
	x
	

	Krause-Utz, 2018 (dissociation)
	
	
	x
	
	active
	x
	

	Krause-Utz, 2018 (neutral)
	
	
	x
	
	active
	x
	

	Lamers, 2019
	x
	x
	x
	
	passive
	x
	

	Lang, 2012
	x
	x
	
	x
	active
	x
	

	Malejko, 2018(a)
	x
	x
	
	
	passive
	x
	

	Malejko, 2018(b)
	
	
	x
	
	passive
	x
	

	Mensebach, 2009
	x
	x
	x
	
	active
	
	

	Mier, 2013
	x
	x
	x
	x
	active
	x
	

	Minzenberg, 2007
	x
	x
	x
	x
	active
	x
	

	Mortensen, 2016
	x
	x
	x
	x
	active
	
	x

	Nicol, 2015
	
	
	
	x
	active
	x
	

	Niedtfeld, 2010
	
	
	x
	x
	passive
	x
	

	Peters, 2018
	
	
	x
	
	active
	x
	

	Scherpiet, 2014
	x
	x
	x
	
	passive
	x
	

	Scherpiet, 2015
	x
	x
	x
	x
	active
	
	

	Schmahl, 2006
	x
	x
	x
	x
	passive
	
	

	Schnell, 2007 (a)
	
	
	x
	
	passive
	x
	

	Schnell, 2007 (b)
	x
	x
	x
	
	passive
	x
	

	Schulze, 2011
	x
	x
	x
	x
	active
	x
	

	Silbersweig, 2007
	
	
	x
	x
	active
	x
	

	Sosic-Vasic, 2019
	
	
	x
	
	passive
	x
	

	van Schie, 2019
	
	
	x
	x
	active
	
	

	van Zutphen, 2017
	
	
	x
	x
	active
	x
	

	van Zutphen, 2019 
	
	
	x
	x
	active
	
	x

	Wingenfeld, 2009
	x
	
	
	x
	active
	x
	

	Winter, 2015 (neutral)
	
	x
	x
	x
	active
	x
	

	Wrege, 2019
	
	
	x
	
	active
	x
	




Note. HC: healthy controls; BPD: Borderline Personality Disorders; IAPS: International Affective Picture System






Table S2: Study-level quality ratings and the kappa inter-rater agreement before reaching consensus

	
	Selection
	Compartbility
	Exposure
	Statistical analysis

	Study
	adequate case definition
	representativeness
	controls
	definition of controls
	age and gender
	other variables
	same exposure
	drop-out rate
	behavioral manipulation check
	p value > 0.001
	false positive correction
	Pre-Registration

	Aguilar-Ortiz, 2019
	1
	1
	0
	2
	0
	1
	1
	1
	0
	2
	0
	0

	Beblo, 2006
	1
	0
	2
	1
	1
	1
	1
	0
	1
	2
	0
	0

	Beeney, 2016
	1
	0
	0
	1
	1
	1
	1
	0
	1
	2
	1
	0

	Bertsch, 2019
	1
	0
	1
	1
	0
	1
	1
	1
	0
	2
	1
	0

	Brown, 2017
	1
	1
	1
	1
	1
	2
	1
	0
	1
	1
	0
	0

	Buchheim, 2008
	1
	0
	0
	2
	1
	1
	1
	1
	1
	1
	0
	0

	Cullen, 2016
	1
	0
	1
	1
	1
	1
	1
	0
	0
	2
	1
	0

	Doell 2020
	1
	0
	0
	1
	0
	1
	1
	0
	1
	1
	0
	0

	Domsalla, 2014
	1
	0
	0
	2
	1
	1
	1
	0
	0
	1
	1
	0

	Dudas, 2017
	1
	0
	0
	1
	0
	2
	1
	0
	1
	2
	1
	0

	Fertuck, 2019
	1
	0
	1
	1
	0
	1
	1
	1
	1
	2
	1
	0

	Frick, 2012
	1
	0
	1
	1
	1
	1
	1
	0
	1
	1
	0
	0

	Gottlich 2020
	1
	0
	0
	1
	0
	1
	1
	1
	1
	1
	1
	0

	Guitart-Masip, 2009
	1
	1
	2
	1
	1
	2
	1
	0
	1
	1
	1
	0

	Hazlett, 2012
	1
	1
	2
	1
	1
	1
	1
	0
	1
	2
	0
	0

	Herbort, 2016
	1
	0
	2
	1
	1
	1
	1
	0
	0
	1
	1
	0

	Herpertz, 2001
	1
	1
	1
	2
	1
	1
	1
	0
	1
	1
	1
	0

	Herpertz, 2017
	1
	0
	1
	2
	1
	1
	1
	0
	0
	0
	1
	0

	Holtmann, 2013
	1
	0
	2
	1
	1
	1
	1
	0
	0
	1
	1
	0

	Homan, 2017
	1
	2
	2
	1
	1
	2
	1
	1
	0
	1
	1
	0

	King-Casas, 2008 
	1
	0
	2
	1
	0
	1
	1
	0
	1
	2
	1
	0

	Koenigsberg, 2009
	1
	1
	1
	1
	1
	2
	1
	0
	0
	0
	0
	0

	Koenigsberg, 2009
	1
	1
	1
	1
	1
	1
	1
	0
	0
	2
	1
	0

	Koenigsberg, 2014
	1
	1
	1
	1
	1
	2
	1
	1
	1
	2
	1
	0

	Krauch, 2018 
	1
	0
	2
	1
	1
	1
	1
	0
	0
	1
	1
	0

	Kraus, 2010
	1
	0
	0
	1
	1
	1
	1
	1
	0
	2
	1
	0

	Krause-Utz, 2017
	1
	0
	0
	1
	1
	1
	1
	0
	0
	1
	1
	0

	Lamers, 2019
	1
	0
	0
	1
	0
	1
	1
	1
	1
	2
	1
	0

	Lang, 2012
	1
	0
	1
	1
	1
	1
	1
	0
	0
	1
	1
	0

	Malejko, 2018a
	1
	0
	1
	2
	0
	1
	1
	0
	1
	2
	1
	0

	Malejko, 2018b
	1
	0
	0
	1
	0
	1
	1
	1
	0
	1
	0
	0

	Mensebach, 2009
	1
	0
	2
	1
	1
	1
	1
	1
	2
	1
	0
	0

	Mier, 2013
	2
	2
	2
	2
	1
	1
	1
	0
	0
	1
	0
	0

	Minzenberg, 2007
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	0
	0

	Mortensen, 2016
	1
	0
	0
	2
	1
	1
	1
	0
	1
	0
	1
	0

	Nicol, 2015
	1
	1
	0
	1
	1
	1
	1
	0
	1
	0
	2
	0

	Niedtfeld, 2010
	1
	0
	0
	1
	1
	2
	1
	1
	0
	2
	1
	0

	Peters, 2018
	1
	0
	1
	1
	1
	1
	1
	0
	2
	2
	1
	0

	Scherpiet, 2014
	1
	0
	2
	2
	1
	2
	1
	1
	0
	2
	1
	0

	Scherpiet, 2015
	2
	0
	2
	2
	1
	2
	1
	1
	2
	2
	1
	0

	Schmahl, 2006
	1
	0
	2
	1
	1
	2
	1
	0
	1
	2
	1
	0

	Schnell, 2007
	1
	0
	0
	1
	1
	1
	1
	0
	2
	0
	1
	0

	Schnell, 2007 
	0
	0
	2
	1
	2
	1
	1
	0
	1
	1
	0
	0

	Schulze, 2011
	1
	0
	0
	2
	1
	1
	1
	1
	0
	1
	1
	0

	Silbersweig, 2007
	1
	2
	2
	1
	0
	2
	1
	0
	1
	0
	0
	0

	Sosic-Vasic, 2019
	1
	0
	0
	1
	0
	2
	1
	0
	2
	1
	1
	0

	van Schie, 2019
	1
	0
	0
	1
	0
	0
	1
	1
	1
	2
	1
	0

	van Zutphen, 2017
	1
	0
	0
	1
	0
	1
	1
	2
	1
	2
	1
	0

	van Zutphen, 2019 
	1
	0
	0
	1
	1
	0
	1
	1
	0
	0
	1
	0

	Wingenfeld, 2009
	1
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0

	Winter, 2015 
	1
	0
	2
	1
	1
	1
	1
	0
	1
	1
	1
	0

	Wrege, 2019
	1
	1
	0
	1
	0
	0
	1
	0
	1
	2
	1
	1

	Agreement
	1
	0.91
	0.80
	0.76
	1
	0.91
	1
	0.96
	0.84
	0.88
	0.82
	0.66








Table S3: Sensitivity analysis for the primary analysis (convergence of difference) including studies with unmedicated patients only. 
	
	
	
	
	Centre of mass
	Peak
	
	

	Contrast
	Hemisphere
	Region
	BA
	x
	y
	z
	x
	y
	z
	Peak ALE p-value
	Volume (mm³)

	BPD > HC
	R
	Parahippocampal gyrus/Amygdala
	
	30.3
	2.5
	-17.4
	30
	0
	-20
	0.022
	776


Note. HC: healthy controls, BPD: Borderline Personality Disorder. Results are cluster- wise corrected (uncorrected p-value < 0.001, cluster-wise corrected p-value <0.05)


Table S4: single group meta-analysis for the secondary analysis (principal and sensitivity analyses). HC: healthy controls, BPD: Borderline Personality Disorders. Results are cluster-wise corrected (uncorrected p-value < 0.001, cluster-wise corrected p-value <0.05)
	
	
	
	
	Centre of mass
	Peak
	
	

	Contrast
	Hemisphere
	Region
	BA
	x
	y
	z
	x
	y
	z
	Peak ALE p-value
	Volume (mm³)

	HC 
	L
	Insula
	13
	-34.7
	19.8
	7.2
	-32
	18
	8
	0.024
	1744

	
	L
	Inferior Frontal Gyrus
	45
	
	
	
	-34
	24
	6
	0.023
	

	
	L
	Inferior Frontal Gyrus
	45
	
	
	
	-46
	22
	2
	0.017
	

	
	R
	Insula
	13
	35.1
	20
	5.4
	32
	20
	8
	0.026
	1456

	
	R
	Inferior Frontal Gyrus
	47
	
	
	
	44
	28
	2
	0.019
	

	
	R
	Insula
	13
	
	
	
	42
	14
	0
	0.018
	

	
	L
	Superior Parietal Lobule
	7
	-28.8
	-57.6
	38.5
	-28
	-58
	40
	0.019
	768

	
	L
	Precuneus
	7
	
	
	
	-22
	-62
	40
	0.019
	

	
	L
	Angular Gyrus
	39
	
	
	
	-36
	-56
	34
	0.017
	

	
	L
	Medial Frontal Gyrus
	6
	-5
	8.4
	46.6
	-6
	6
	48
	0.020
	760

	
	L
	Medial Frontal Gyrus
	32
	
	
	
	-2
	10
	44
	0.020
	

	HC Emot 
	L
	Inferior Frontal Gyrus
	45
	-38.4
	21.6
	4.6
	-36
	24
	6
	0.017
	896

	
	L
	Inferior Frontal Gyrus
	45
	
	
	
	-42
	20
	4
	0.017
	

	
	L
	Insula
	13
	
	
	
	-32
	20
	4
	0.017
	

	
	L
	Amygdala
	
	-23
	-5.9
	-9.5
	-22
	-6
	-10
	0.022
	768

	
	R
	Inferior Frontal Gyrus
	47
	42.9
	24.1
	1.6
	44
	28
	2
	0.019
	672

	
	R
	Insula
	13
	
	
	
	42
	14
	2
	0.015
	

	
	R
	Inferior Frontal Gyrus
	47
	
	
	
	42
	22
	2
	0.014
	

	BPD
	L
	Insula
	13
	-31.6
	15.6
	7.6
	-32
	16
	8
	0.027
	992

	BPD Active 
	L
	Insula
	13
	-31.5
	16.3
	7.1
	-32
	18
	6
	0.023
	712

	BPD Emot 
	R
	Inferior Frontal Gyrus
	45
	47.6
	25.9
	10.7
	50
	24
	12
	0.019
	800




Table S5: Secondary analysis: significant clusters for difference of convergence between Healthy Controls (HC) and Borderline Personality Disorder Patients (BDP). Results are cluster-wise corrected (corrected p-value <0.05)

	
	
	
	
	Centre of mass
	Peak
	
	

	Contrast
	Hemisphere
	Region
	BA
	x
	y
	z
	x
	y
	z
	Peak ALE p-value
	Volume (mm³)

	HC > BDP 
	R
	Insula/Inferior Frontal Gyrus
	13
	32.2
	21.6
	10.4
	30
	22
	12
	0.018
	176








Table S6: Contrasts and studies used in the sensitivity analysis of the secondary analysis using the same contrasts in both the difference of convergence and convergence of difference analyses. HC: healthy controls; BPD: Borderline Personality Disorders; URE: Unresolved life events; RLE: Resolved life events; Inc-emo, Incongruent emotion; Cong-emo; Congruent emotion; Inc-neut: Incongruent neutral; Cong-neut; Congruent neutral; RepeatNeg: Repeat negative pictures; NovelNeg: Novel negative pictures; EMR: Episodic memory retrieval; BC: Baseline condition; Affective ToM: Affective theory of mind.
	Study
	BPD > HC
	HC > BPD
	HC
	BPD

	Aguilar-Ortiz, 2019
	2-back vs baseline
1-back versus baseline

	2-back vs 1-back
	2-back vs baseline
2-back vs 1-back
1-back versus baseline
	2-back vs baseline
2-back vs 1-back
1-back versus baseline

	Beblo, 2006
	URE vs RLE
	
	
	URE vs RLE

	Buchheim, 2008
	Monadic
Dyadic
	Monadic
Dyadic
	Monadic
Dyadic
	Monadic
Dyadic

	Frick, 2012
	
Negative > Neutral
Positive > Neutral

	
Negative > Neutral
Positive > Neutral

	Negative vs. Neutral
Positive > Neutral
	Negative > Neutral
Positive > Neutral

	Herbort, 2016
	
	Differences during gain and loss anticipation
	Gain anticipation
Loss anticipation
	Gain anticipation
Loss anticipation

	Herpertz, 2001
	Negative > Neutral
	
	Negative > Neutral
	Negative > Neutral

	Holtmann, 2013
	Fearful > Neutral
Incongruent > Congruent
Interaction emotion congruency:
(Inc-emo> Cong-emo) > (Inc-neut > Cong-neut)
	
	Fearful > Neutral
Incongruent > Congruent
Interaction congruency by emotion
	Fearful > Neutral
Incongruent > Congruent
Interaction congruency by emotion

	Koenigsberg, Biol Psychiatry, 2009
	Distancing - Looking at negative pictures
	Distancing - Looking at negative pictures
	Distance > Look (negative pictures)

	Distance > Look (negative pictures)


	Koenigsberg, 2014
	
	RepeatNeg > NovelNeg

	NovelNeg > RepeatNeg
RepeatNeg > NovelNeg
	NovelNeg > RepeatNeg
RepeatNeg > NovelNeg

	Kraus, 2010
	Trigger section
	Emotional and cognitive reactions vs. Baseline
	
	Trigger situation vs. Baseline
Emotional and cognitive reactions vs. Baseline

	Lamers, 2019
	Negative – Neutral
	
	Negative – Neutral
	Negative – Neutral

	Lang, 2012
	
	Up vs. maintain
Down vs. maintain
	Up > Maintain
Down > Maintain
	Up > Maintain
Down > Maintain

	Mensebach, 2009
	EMR – BC
SMR - BC
	
	EMR – BC
SMR - BC
	EMR – BC
SMR - BC

	Mier, 2013
	Affective ToM
Emotion recognition
Neutral face processing
Affective ToM > Emotion recognition
	Affective ToM
Emotion recognition
Neutral face processing
Affective ToM > Emotion recognition
	Affective ToM
Emotion recognition
Neutral face processing
Affective ToM > Emotion recognition
	Affective ToM
Emotion recognition
Neutral face recognition

	Minzenberg, 2007
	Fear minus Neutral
Neutral minus Fear
Anger minus Neutral
Neutral minus Anger
	Fear minus Neutral
Neutral minus Fear
Anger minus Neutral
	Fear minus Neutral
Neutral minus Fear
Anger minus Neutral
Neutral minus Anger
	Fear minus Neutral
Neutral minus Fear
Anger minus Neutral

	Mortensen, 2016
	Cue primes > Neutral primes
	Cue primes > Neutral primes
	Cue primes > Neutral primes
	Cue primes > Neutral primes

	Scherpiet, 2014
	Anticipation of negative stimuli > Anticipation of neutral stimuli
Anticipation of unknown stimuli > Anticipation of neutral stimuli
Anticipation of positive stimuli > Anticipation of neutral stimuli
	
	Anticipation of negative stimuli > Anticipation of neutral stimuli
Anticipation of unknown stimuli > Anticipation of neutral stimuli
Anticipation of positive stimuli > Anticipation of neutral stimuli
	Anticipation of negative stimuli > Anticipation of neutral stimuli
Anticipation of unknown stimuli > Anticipation of neutral stimuli
Anticipation of positive stimuli > Anticipation of neutral stimuli

	Scherpiet, 2015
	Feel > Neutral
Think > Neutral
	Feel > Think
	Feel > Think
Feel > Neutral

	Feel > Think
Feel > Neutral
Think > Neutral

	Schmahl, 2006
	Fixed temperature Early Phase
Individual temperature Early Phase
Individual temperature Late Phase
	Fixed temperature Early Phase
Individual temperature Early Phase
Individual temperature Late Phase
	Fixed temperature
Individual temperature
	Fixed temperature
Individual temperature

	Schulze, 2011
	Regulation of negative emotions:
Decrease > Maintain
Increase > Maintain
	Initial viewing phase:
Negative > Neutral
Regulation of negative emotions:
Decrease > Maintain
Increase > Maintain
	Initial viewing phase:
Negative > Neutral
Regulation of negative emotions:
Decrease > Maintain
Increase > Maintain


	Initial viewing phase:
Negative > Neutral
Regulation of negative emotions:
Decrease > Maintain
Increase > Maintain



	Wingenfeld, 2009
	
	General negative words > Neutral words
Individual negative words > Neutral words
	General negative words > Neutral words
Individual negative words > Neutral words
	

	
Winter, 2015 (neutral)


	Positive - Neutral
	
	
	Positive - Neutral





Table S7: Secondary analysis sensitivity analysis using studies which have both the between group (i.e., HC > BPD and BPD > HC) and the single groups analyses and in which identical contrasts of interest were run for both type of analysis. Method 1: convergence of difference (uncorrected p-value < 0.001, cluster-wise corrected p-value <0.05); Method 2: difference of convergence (corrected p-value < 0.05). HC: healthy controls, BPD: Borderline Personality Disorders.
	
	
	
	
	
	Centre of mass
	Peak
	
	

	Method
	Contrast
	Hemisphere
	Region
	BA
	x
	y
	z
	x
	y
	z
	Peak ALE p-value
	Volume (mm³)

	(1)
	HC > BPD
	L
	Anterior Cingulate
	24
	-2.5
	30.6
	4.1
	-4
	36
	6
	0.014
	680

	
	
	L
	Anterior Cingulate
	24
	
	
	
	0
	24
	2
	0.014
	

	(2)
	HC > BDP
	L
	Inferior Frontal Gyrus
	13
	-39.5
	21.3
	7.7
	-40
	22
	8
	0.019
	112










S5. Supplementary figures
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Figure S1. Risk of bias for the modified NOS-scale: + green color: low risk; - red color: high risk; ? yellow color: unclear
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Figure S2: Sensitivity analysis for the primary analysis (convergence of difference) including studies with unmedicated patients only for the BPD > HC meta-analysis. Results are cluster-wise corrected (uncorrected p-value < 0.001, cluster-wise corrected p-value <0.05).
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Figure S3: Effect of adding null studies to the meta-analysis on the significance of the 3 clusters found in the sensitivity analysis on emotion processing studies
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Figure S4: Secondary analysis (difference of convergence): convergence of activations for each single group separately: Borderline Patients  (BDP – red colors) and Healthy Controls (HC – green colors). Results are cluster-wise corrected (uncorrected p-value < 0.001, cluster-wise corrected p-value <0.05).
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Figure S5: Secondary analysis (difference of convergence) for the contrast HC > BPD (corrected p-value < 0.05).
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Figure S6. Sensitivity analysis for the secondary analysis (difference of convergence) using studies which have both the between group (i.e., HC > BPD and BPD > HC) and the single groups analyses and in which identical contrasts of interest were run for both type of analysis. a): convergence of difference (uncorrected p-value < 0.001, cluster-wise corrected p-value <0.05); b) difference of convergence (corrected p-value < 0.05). Blue colors indicate the HC > BDP contrasts for both the methods.
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