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Abstract
Research suggests that patients with borderline personality disorder (BPD) share a range of cognitive biases with patients 
with psychosis. As the disorder often manifests in dysfunctional social interactions, we assumed associated reasoning styles 
would be exaggerated in a social setting. For the present study, we applied the Judge-Advisor System by asking participants 
to provide initial estimates of a person’s age and presumed hostility based on a portrait photo. Afterwards, we presented 
additional cues/advice in the form of responses by anonymous previous respondents. Participants could revise their estimate, 
seek additional advice, or make a decision. Contrary to our preregistered hypothesis, patients with BPD (n = 38) performed 
similarly to healthy controls (n = 30). Patients sought the same number of pieces of advice, were equally confident, and 
used advice in similar ways to revise their estimates. Thus, patients with BPD did trust advice. However, patients gave 
higher hostility ratings to the portrayed persons. In conclusion, patients with BPD showed no cognitive biases in seeking, 
evaluating, and integrating socially provided information. While the study implies emotional rather than cognitive biases in 
the disorder, cognitive biases may still prove to be useful treatment targets in order to encourage delaying and reflecting on 
extreme emotional responses in social interactions.

Keywords Advice taking · Decision-making · Judge-Advisor System · Trust bias · Psychotic-like cognitive bias · Social 
influence

Introduction

Borderline personality disorder (BPD) is a mental disorder 
that, according to the DSM-5 [1], has severe symptoms such 
as suicidal [2, 3] and non-suicidal self-harm behavior [4, 
5] as well as impulsive behaviors [6, 7]. Different theories 
on BPD highlight patients’ abnormalities in terms of how 
patients process information, draw conclusions, and make 
sense of the world, especially in the social domain (for a 
review of theories, see [8]). Understanding the cognitive 
underpinnings of BPD may help to develop and improve 
cognitive [9, 10] and metacognitive interventions [11].

BPD patients show a range of reasoning biases [12], such 
as deficits in problem solving/planning [13–15] and decision 
making [16]. Additionally, comorbidity in patients with BPD 
is high (especially with depression [17] and PTSD [18]) 
which may promote additional cognitive biases and cogni-
tive dysfunction [19, 20]. Patients with BPD also self-report 
elevated levels of jumping to conclusions (JTC) and belief 
inflexibility [21, 22], which are so-called psychotic-like cog-
nitive biases as they were originally linked to psychosis [23]. 
JTC, for example, is observed not just in full-blown psycho-
sis but also in remitted psychosis [23], in healthy partici-
pants with elevated levels of psychotic-like experiences [24], 
and even in relatives of patients with psychosis [25, 26]. A 
linkage of psychosis-like reasoning styles in patients with 
BPD is compatible with studies reporting that up to 60% 
of patients with BPD display psychotic symptoms [27–29]. 
However, there is a lack of experimental studies investigat-
ing JTC and belief inflexibility in BPD (with only one excep-
tion [30]). Of particular interest are reasoning styles within a 
social setting as BPD core symptoms usually occur in social 
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contexts. For example, the use of information from a social 
source may be influenced by a trust bias [31, 32]. Our goal 
in this study was thus to investigate reasoning and decision 
making in a social context by applying the Judge-Advisor 
System to patients with BPD.

Applying the Judge‑Advisor System to borderline 
personality disorder

The Judge-Advisor System (JAS; [33]) has mostly been used 
in social and organizational psychology (for a review, see 
[34], for a meta-analysis, see [35]) but has also been adapted 
for research on psychosis [36] and depression [37].

The JAS paradigm consists of a judgment and an advice 
phase. In the judgment phase, participants make an initial 
judgment, e.g., estimating the age of a person based on a 
photograph. In the advice phase, participants receive advice, 
e.g., in the form of responses by previous respondents. Par-
ticipants are free to adjust or not to adjust their initial judg-
ment. The main outcome is the degree to which each par-
ticipant changes their initial judgment in response to advice. 
Studies with clinical populations found that patients with 
schizophrenia [36] and depression [37] adjusted their initial 
estimates more than controls after having received advice. 
Our group [38] developed the paradigm further; after partici-
pants received the first advice, they could either give a final 
estimate right away or could seek further advice before giv-
ing a final estimate. In line with the JTC bias [24], partici-
pants with more frequent psychotic-like experiences sought 
less advice before making a final decision than participants 
with an average frequency of psychotic-like experiences 
[38].

The JAS has been demonstrated to be a valuable tool for 
investigating reasoning and decision making in the social 
context, specifically how advice is sought and used. For the 
present study, we are the first to apply the JAS to BPD. Par-
ticipants made judgments about persons based on portrait 
photographs of the persons. One such judgment was neutral 
(estimating the person’s age), and the other judgment was 
related to BPD symptomology (rating the person’s hostil-
ity). BPD patients tend to rate others as, for example, less 
trustworthy [39–41]. After receiving advice in the form of 
(fabricated) answers of previous respondents, participants 
could seek additional pieces of advice before making their 
final decision.

Applying the JAS may inform us about how patients with 
BPD seek and use advice. This has high practical relevance 
(e.g., patients with BPD have an increased risk of discharge 
against medical advice; [42]) and advances our knowledge 
of cognitive processes in psychiatric disorders (e.g., for a 
review on recent advancements in predictive processing on 
the way patients use information to update beliefs, see [43]).

Hypotheses

The JAS paradigm provides measures on information sam-
pling (number of pieces of advice before making a deci-
sion), confidence in the decision, and information integra-
tion/belief flexibility (adjustment of estimate in response to 
advice). For each of the three outcomes, we formulated a 
specific hypothesis (see below).

Information sampling

Preliminary evidence suggests that patients with BPD 
seek less information before coming to a conclusion. First, 
patients “jump to conclusions” according to self-report [21, 
22]. Second, patients with BPD more often show a JTC bias 
than healthy controls on the experimental beads task. In this 
probabilistic reasoning task, patients with BPD sample less 
information before concluding which of two jars (with dif-
ferent ratios of beads) the instructor is drawing beads from 
[30]. Also, patients with BPD make riskier (e.g., [44]) and 
more impulsive decisions [45] than controls. A possible 
JTC bias might be elevated if the information provided is 
of a social nature (e.g., in the form of advice from previous 
respondents), as patients with BPD show a trust bias [31], 
feel more readily excluded [46], and show increased rejec-
tion sensitivity [47, 48]. Furthermore, JTC may represent 
a transdiagnostic trait, including suicidality and depres-
siveness [49], both of which patients with BPD are highly 
prone to [2, 50]. In sum, we assumed that patients with BPD 
would show a hasty decision-making style (JTC) and thus 
would seek less advice than controls before giving their final 
estimate.

H1: Patients with BPD seek less advice than controls.

Confidence

The JAS can also investigate confidence in judgments. Two 
studies suggest an overconfidence bias for patients with 
BPD; that is, patients with BPD are more often highly con-
fident in judging emotions when such confidence is not jus-
tified [51] or show too high confidence in false memories 
[52]. Thus, this presumed overconfidence bias should lead 
to increased confidence in final judgments by patients with 
BPD compared to controls.

H2: Patients with BPD rate their confidence higher than 
controls.

Belief flexibility

Advice weighting is the degree the estimates are adjusted 
in line with advice, which is a measure of belief flexibility. 
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Patients with schizophrenia and participants with elevated 
levels of psychotic-like-experiences use advice more [36, 
38]. As a follow-up study showed, this increased weighting 
of new information may be explained by aberrant processing 
of information like hypersalience towards the newly pro-
vided advice/information [53]. One can assume similar aber-
rant processing of information in patients with BPD. Work 
from computational psychiatry using associative learning 
tasks suggests that patients with BPD show similar processes 
to patients with schizophrenia [54], especially in response to 
social compared to non-social cues [55]. Hence, we expected 
increased advice weighting among patients with BPD.

H3: Patients with BPD weight advice more than controls.

This study is the first to test the JAS paradigm in patients 
with BPD. The (adapted) JAS task allows to investigate how 
patients with BPD evaluate and use socially provided infor-
mation. As outlined above, we assumed patients with BPD 
(compared to healthy controls) to seek less advice, to be 
more confident and to weight advice more.

Methods

Preregistration and ethics

On 20 June 2018 (time-stamped), we non-publicly uploaded 
our study protocol on AsPredicted (#12037; https:// aspre 
dicted. org/ xv9fn. pdf). At that point, data from four patients 
(10.5%) and six healthy controls (20%) had already been 
collected but not analyzed. Prior to data collection, the local 
medical board’s ethics committee approved the trial (trial 
#PV5263).

Participants and recruitment

We recruited n = 38 in-patients with BPD via the Univer-
sity Medical Center Hamburg-Eppendorf as well as n = 30 
healthy controls (HC) via leaflets and word of mouth. Inclu-
sion criteria for patients and healthy controls were (a) age 
18–65 years, (b) fluency in German, (c) IQ ≥ 70 as estimated 
by a vocabulary test, and (d) no neurological disorder. An 
additional criterion for the clinical sample was a BPD diag-
nosis according to the DSM-IV, verified with the German 
version of the Structured Clinical Interview for DSM-IV 
(SCID-II, [56]). The exclusion criterion was a previous psy-
chotic episode, tested via the Mini International Neuropsy-
chiatric Interview (M.I.N.I., [57]). We verified mental health 
status in controls with the M.I.N.I.; none of the healthy con-
trols reported having previously suffered from any psycho-
logical disorder or having sought psychotherapeutic or psy-
chiatric treatment. Samples did not differ according to years 

of age (BPD: M = 25.7 (SD = 10.6), HC: M = 27.8 (SD = 7.4), 
t (65.23) = 0.95, p = 0.344) or gender (BPD: 84.2% female, 
HC: 80.0% female, χ2(1) = 0.205, p = 0.651).

Experimental condition

Estimation task

The procedure followed the standard sequence of a Judge-
Advisor System (JAS; [34]), illustrated in Fig. 1. Partici-
pants made judgments about four White people (ages 23, 
25, 32, and 43; order randomized across participants) based 
on a portrait photo (displayed with 450 × 338 pixels) taken 
from the Siblings Database of the CG&V Group [58]. First, 
participants answered the question “How old is this person?” 
(Age task) for all four portraits in random order, followed 
by the question “How hostile is this person?” (Hostility 
task) with the photos in the same order. Participants entered 
their estimates on a visual analogue scale (using a slider) 
with a range from 0 (labeled “not hostile”) to 100 (labeled 
“hostile”). After participants gave their initial estimates, we 
showed them the same photos, this time along with advice. 
In all instructions, we avoided the term “advice.” Instead, 
the instructions said that they would see randomly selected 
answers from participants in a pilot study (e.g., “Estimate 
from participant #99: 45). However, this advice was not real; 
we computed it, based on each participant’s initial estimates, 
in the same way for all participants (see Table 1). Advice 
distances were larger for the Hostility task than for the Age 
task, as we expected estimating someone’s hostility to be 
more difficult and thus less precise than estimating some-
one’s age (as an indication, standard deviations were more 
than five times larger on the initial hostility than on the ini-
tial age estimates, see below). Participants had the opportu-
nity to change the position of the slider and decide whether 
they wanted to see more answers of previous participants or 
make a final decision without seeking further advice. After 
a maximum of four pieces of advice, the trial terminated. 
In all instances, participants saw all previous estimates and 
all previous pieces of advice. In each step, participants also 
rated their confidence on a 4-point scale (1 = unconfident, 
2 = rather unconfident, 3 = rather confident, and 4 = 100% 
confident). 

Scoring

We calculated all scores according to our study protocol. 
The Number of Requests for Advice (NoRfA) was the num-
ber of times a participant requested advice before giving 
the final estimate (range 0–3), and Confidence was the 
participant’s confidence rating for the final estimate (range 
1–4). As the standard measure for advice integration 

https://aspredicted.org/xv9fn.pdf
https://aspredicted.org/xv9fn.pdf
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[34], we calculated Relative Averaged Advice Weighting 
(RAAW) by dividing the difference between the final and 
the initial estimate by the difference between the advice 
and the first estimate (RAAW = [final estimate—initial 
estimate]/[advice—initial estimate]). When there were 

multiple pieces of advice, the advice was averaged [59]. 
In line with our study protocol and previous studies (e.g., 
[60]), we truncated relative advice-taking scores > 1 to 1 
and scores < 0 to 0. We averaged all scores on the subject 

Fig. 1  Schematic representation of the Judge-Advisor System (see 
methods for exact wordings). A Participants consecutively saw por-
trait pictures of four different persons, for which they each gave ini-
tial estimates (age and hostility). B In the second step, participants 
saw the same portrait pictures in the same order along with advice, 
which we framed in the experiment as “estimates from previous par-
ticipants.” Participants could give a new, possibly revised estimate. 
Additionally, participants could decide whether they want to make 
a final decision or see additional advice (minimum of one piece of 
advice, maximum of four pieces of advice per trial). Further, they 

rated confidence on a four-point scale. At all points, participants 
saw the portrait picture, all their previous estimates, and all previous 
pieces of advice. In the example above, the participant’s initial age 
estimate was 34 (A). In the advice phase (B), the participant saw the 
(fabricated) previous answer by participant #023, who estimated the 
person as 30 years old. The participant adjusted their estimate to 33 
in response to the advice. After having seen the second advice (“Esti-
mate participant #042: 31”), the participant adjusted their estimate to 
32

Table 1  Advice in relation to 
the initial estimate

The order within each sequence (a–d) was fixed, but the allocation to the trial (1–4) was randomized across 
participants. For sequences b–d for the Hostility task, the advice was in the negative direction for initial 
estimates > 50 and in the positive direction for initial estimates ≤ 50. The mean advice of all four pieces 
of advice per sequence equaled the first advice for each sequence, except sequence a in the Hostility task 
(which equaled 0). Advice was truncated to 0 or 100 for computed advice that resulted in a number < 0 
or > 100, respectively. For example, an initial hostility rating of 55 would have resulted in advice for 
sequence d of 10, 0, 17, and 16, in that fixed order

Sequence Age Task Hostility Task

a b c d a b c d

1st Advice  + 2  − 4  − 6  + 8  + 5  ± 15  ± 30  ± 45
2nd Advice  + 1  − 3  − 5  + 10  − 7  ± 7  ± 20  ± 58
3rd Advice  + 3  − 5  − 8  + 7  − 2  ± 20  ± 32  ± 38
4th Advice  + 2  − 4  − 5  + 7  + 4  ± 18  ± 38  ± 39



879European Archives of Psychiatry and Clinical Neuroscience (2023) 273:875–885 

1 3

level separately for both task types (age and hostility) and 
calculated pooled scores over both tasks.

Psychopathology and procedure

The study design was cross-sectional. Prior to the in-person 
assessment, participants completed the German version of 
the 23 item Borderline Symptom List (BSL-23, [61]), the 
12-item Rosenberg Self-Esteem Scale, the Beck Depression 
Inventory-II (BDI, [62]), and the Beck Scale for Suicidal 
Ideation (19 item version; BSS [63, 64]). During the approx-
imately 2-h long assessment, participants completed the JAS 
paradigm and the vocabulary test as a proxy for IQ as well as 
other unrelated experiments as part of a larger study. Further, 
a trained and supervised rater conducted the M.I.N.I. and 
rated participants’ depression with the 17-item version of 
the Hamilton Depression Rating Scale (HDRS; [65]). At a 
second approximately half-hour long in-person assessment 
in the following days, an again trained and supervised rater 
conducted the SCID-II interview for BPD. For their partici-
pation in the entire study, each participant received a reim-
bursement of 20 Euros.

Preregistered analysis and deviations

We preregistered a sample size of 40 patients with BPD and 
40 healthy controls, determined by budget. For two patients, 
the JAS paradigm was not conducted as the assessments had 
to be terminated early (resulting n = 38). As this study was 
part of a larger study, not all healthy controls were included 
to avoid group differences in age and gender, resulting in 
n = 30. This decision was made prior to data analysis.

In line with our preregistration, we calculated group dif-
ferences for the outcome measures NoRfA, Confidence, and 
RAAW with Welch’s t tests separately for both tasks (age 
and hostility) as well as for the pooled scores across both 
tasks. Even though it was not specified in the study protocol, 
we also report the effect size measure Cohen’s d (|d|< 0.2 
negligible, |d|< 0.5 small, |d|< 0.8 medium, |d|≥ 0.8 large) 
and their corresponding 95% confidence intervals, both 

calculated with the R package effsize. The mediation analy-
sis—linear relationship between symptom severity (BSL-23) 
and advice weighting (RAAW), not mediated by self-esteem 
(RSS)—was calculated according to Baron and Kenny [66], 
as specified in the preregistration. We calculated the Pear-
son correlation as correlation coefficients (r), although this 
was not explicitly specified in the study protocol. We did all 
analyses using R Studio 1.1.456 [67, 68].

Results

Patients showed severe symptomology (see Tables 2). Bor-
derline symptomology was higher (M = 56.4) than in the 
BPD validation sample (47.2; [61]). 32 of the 38 patients 
(84%) with BPD had a BDI-II score of at least 29, indicat-
ing severe depression; the remaining 6 patients (16%) had 
scores indicating moderate depression [62]. According to the 
M.I.N.I., the great majority of patients (89.5%) had a life-
time depressive disorder, with 28 out of 38 patients (73.7%) 
currently fulfilling criteria for a depression. About half of the 
patients had an alcohol-use disorder (55.3%) and/or any non-
alcohol substance-use disorder (39.5%); for other disorders 
according to the M.I.N.I. interview, see Table S1 in the sup-
plementary materials. Compared to controls, patients also 
had much higher scores on self-reported suicidality (BSS) 
and depression (HDRS) as well as much lower scores on 
self-reported self-esteem (RSES). 31 patients were pre-
scribed psychopharmacological treatment at the time of the 
assessment (81.6%), with an additional four (10.5%) having 
received psychopharmacological treatment not currently but 
previously; the remaining three patients (7.9%) had never 
been medicated.

Judge‑Advisor System

All initial age estimates were in the range 24–62 years. 
Patients and healthy controls estimated with similar accu-
racy the age of the depicted persons (mean absolute devia-
tion BPD: M = 6.9 (SD = 3.3), HC: M = 7.4 (SD = 3.3); 

Table 2  Group differences in 
psychopathology

CI Confidence interval. BSL-23 Borderline symptom list (23-item version). BDI-II Beck depression inven-
tory-II. HDRS Hamilton depression rating scale. BSS Beck scale for suicidal ideation (19 item version). 
RSES Rosenberg self-esteem scale
a All group differences p < 0.001

BPD (n = 38) HC (n = 30) t  testa d 95%-CI d

BSL-23 56.4 (17.0) 3.8 (6.7) t(50.49) = 17.49 3.91 [3.09, 4.74]
BDI-II 37.4 (8.3) 2.8 (4.1) t(56.61) = 22.54 5.12 [4.12, 6.12]
HDRS 20.2 (5.1) 0.8 (1.6) t(45.43) = 22.13 4.89 [3.92, 5.86]
BSS 16.1 (8.4) 0.0 (0.2) t(37.04) = 11.81 2.56 [1.9, 3.2]
RSES 18.1 (4.4) 36.1 (4.5) t(62.09) = 16.50 4.03 [3.19, 4.88]
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t(61.57) = 0.66, p = 0.513; d = 0.16, 95% CI [− 0.33, 0.65]). 
Patients rated the persons as more hostile than healthy con-
trols with medium effect size (mean initial hostility rating: 
BDP: M = 37.8 (SD = 19.1), HC: M = 23.3 (SD = 17.6); 
t(64.36) = 3.25, p = 0.002; d = 0.79, 95% CI [0.28, 1.29]).

Preregistered results

There were no significant group differences in any preregis-
tered outcome (see Table 3). In comparison to healthy con-
trols, patients with BPD requested negligible (and non-sig-
nificantly) more advice; rated their confidence slightly (but 
non-significantly) lower with small effect size; and weighted 
advice slightly (but non-significantly) stronger with small 
effect size. This pattern was the same for the Age task and 
the Hostility task as well as for the pooled average across 
both tasks. Thus, results did not confirm any of the prereg-
istered main hypotheses.

Post hoc analysis of main outcomes

As outlined in the supplementary materials S1, we ran a 
series of post hoc analysis. However, there was no indica-
tion for an effect of certain trial types (different distances 
of advice) and no indication that outliers contributed to the 
incorrect conclusion of the null-effects. Furthermore, cur-
rently depressed patients with BPD in our sample (n = 28, 
according to the M.I.N.I.) did not significantly differ from 
healthy controls on any pooled outcome (NoRfA: d = 0.06, 
p = 0.824; Confidence: d =  − 0.34, p = 0.208; RAAW: 
d = 0.27, p = 0.316), objecting to a previous finding in which 
participants with depression had higher advice-taking scores 
than healthy controls in a JAS task [37].

Correlational analyses

We preregistered an expected relationship between symptom 
severity (BSL-23) and advice weighting in the patient group. 
However, there was no indication of a correlation between 
these two variables (r =  − 0.02, p = 0.898, n = 38). Addition-
ally, symptom severity was neither correlated with NoRfA 
(r =  − 0.08, p = 0.612, n = 38) nor with Confidence (r = 0.06, 
p = 0.738, n = 38).

Moreover, no pooled score (NoRfA; Confidence, RAAW) 
correlated significantly with any other investigated varia-
ble in the patient sample (n = 38): Rosenberg Self-Esteem 
Scale (r ≤  − 0.31, p ≥ 0.057), Beck Depression Inventory-II 
(r ≤ 0.10, p ≥ 0.545), HDRS (r ≤ 0.21, p ≥ 0.215), Beck Sui-
cidal Scale (r ≤ 0.14, p ≥ 0.417), or estimated IQ (r ≤|0.26|, 
p ≥ 0.11). Consequently, and further elaborated in the Sup-
plementary Materials S1, there was no indication of a media-
tion by self-esteem on the relationship between symptom 
severity and JAS outcome measures. See Supplementary 
Materials S1 for correlations between outcomes.

Discussion

In this study, we introduced the Judge-Advisor System (JAS; 
[33]) to investigate the extent to which patients with BPD 
seek and use advice. In this task, participants first estimated 
the age and presumed hostility of a person based on the 
person’s portrait photo. Second, they received advice in 
the form of (fabricated) estimates by previous respondents. 
Participants could subsequently adjust their initial estimate 
and decide whether to seek additional advice or not. We 
assumed that patients with BPD would seek less advice, 
would use advice less to adjust their estimates, and would be 
more confident in their final estimates compared to healthy 

Table 3  Means and group 
differences on the main 
outcomes of the JAS task

CI Confidence interval

BPD (n = 38) HC (n = 30) t test p d 95%-CI d

NoRfA
 Pooled score 0.55 (SD = 0.60) 0.46 (SD = 0.64) t(60.29) = 0.57 0.572 0.14 [− 0.35, 0.63]
 Age task 0.59 (SD = 0.69) 0.50 (SD = 0.70) t(61.77) = 0.54 0.589 0.13 [− 0.36, 0.62]
 Hostility task 0.51 (SD = 0.68) 0.43 (SD = 0.62) t(64.56) = 0.52 0.607 0.12 [− 0.36, 0.61]

Confidence
 Pooled score 2.57 (SD = 0.52) 2.71 (SD = 0.47) t(64.83) = − 1.19 0.240 − 0.29 [− 0.78, 0.20]
 Age task 2.55 (SD = 0.53) 2.67 (SD = 0.47) t(65.11) = − 0.99 0.326 − 0.24 [− 0.73, 0.25]
 Hostility task 2.59 (SD = 0.61) 2.75 (SD = 0.55) t(65.01) = − 1.17 0.247 − 0.28 [− 0.77, 0.21]

RAAW 
 Pooled score 0.18 (SD = 0.17) 0.13 (SD = 0.10) t(62.35) = 1.40 0.168 0.32 [− 0.17, 0.81]
 Age task 0.22 (SD = 0.20) 0.17 (SD = 0.15) t(65.71) = 1.20 0.234 0.28 [− 0.21, 0.77]
 Hostility task 0.13 (SD = 0.16) 0.09 (SD = 0.11) t(64.19) = 1.20 0.235 0.28 [− 0.21, 0.77]
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controls. Our hypotheses were largely unconfirmed. No sig-
nificant group differences were found. Hence, the JAS did 
not reveal any deficits in patients with BPD in their ability 
to process, seek, or integrate advice by anonymous previous 
participants.

Our study and hypotheses were prompted by prior 
research that has linked BPD with cognitive biases ini-
tially found in patients with schizophrenia [21, 22], which 
we assumed would be rather elevated as the information was 
provided in a social context in which patients with BPD tend 
to have difficulties. It is thus surprising that patients with 
BPD did not show deficits on the JAS paradigm, a well-
grounded paradigm from social and organizational psy-
chology [34] that has provoked deviant behavior in clinical 
populations diagnosed with depression [37] and psychosis 
[36]. In contrast, patients with BPD even performed some-
what better than controls by showing higher accuracy in 
their initial age estimates, sought somewhat more advice 
before making a decision, adjusted their estimate slightly 
more strongly in the direction of the advice (which is gener-
ally considered more optimal; [59]), and were less confi-
dent (which could be considered functional in view of high 
ambiguity).

The findings were robust across different experimental 
manipulations. Results were similar for both the neutral task 
type (estimating a person’s age) and the borderline-specific 
task (estimating a person’s hostility). Different distances of 
advice (difference between advice and initial estimate) did 
not evoke any group differences. Also, post hoc analysis did 
not suggest that results were driven by outliers. Moreover, 
there were no correlations with psychopathological meas-
ures on borderline symptomology, depression, or suicidal-
ity. Finally, the subgroup of patients with BPD currently 
fulfilling criteria for depression did not differ from healthy 
controls (contradicting a previous study by Hofheinz [37]).

In conclusion, our hypotheses were not confirmed. In the 
context of advice, patients with BPD thus seemed able to 
use other participants’ advice to improve their answers in 
an estimation task. In the light of the vast research on the 
trust bias in BPD [31], it is worth noting that our data do not 
suggest any primary cognitive bias hampering patients with 
BPD from correctly evaluating and integrating information 
coming from other participants.

First, patients did not show a jumping to conclusions bias 
(JTC bias; [69]) despite the symptom overlap with psychosis 
[27] and previous indications of a JTC bias in patients with 
BPD [22, 30]. Even though previous studies using this para-
digm did show a JTC bias in psychosis-prone individuals 
[38], other studies failed to replicate the JTC bias in patients 
with schizophrenia with novel [70] or even classic paradigms 
[71]. While some studies have suggested the JTC bias as a 
transdiagnostic trait [49], evidence from this paradigm does 
not support this idea. However, concurrent validity between 

this novel JAS paradigm and classical JTC tasks needs to be 
further established (for initial evidence, see [38]), especially 
as healthy controls also sampled a smaller total number of 
information in the JAS paradigm (i.e. smaller NoRfA) com-
pared to the typically observed total number of information 
on other JTC tasks, for example the beads task (i.e., Draws 
to Decision).

Second, regarding confidence, patients with BPD were 
slightly—but non-significantly—less confident than healthy 
controls, which again counters one of our hypotheses. Find-
ings thus speak against an overconfidence bias in BPD, 
which we assumed based on previous findings [51, 52]. On 
the other hand, results also do not indicate reduced confi-
dence of patients with BPD compared to healthy controls, 
which was found in other studies (e.g., confidence in judg-
ing emotions of others; [72, 73]). Hence, more research is 
needed to disentangle factors influencing state confidence in 
patients with BPD. Our study did, however, replicate lower 
trait self-esteem in patients with BPD compared to healthy 
controls [74]. However, self-esteem did not correlate with 
the number of pieces of advice taken or the participant’s 
confidence and correlated only weakly (but non-signif-
icantly) with advice taking. This goes against a previous 
study in individuals with depression [37] and research from 
student samples [75].

Third, although we had assumed that patients with BPD 
would weight advice more than healthy controls, no group 
differences emerged; patients adjusted their advice margin-
ally more than controls. Hence, in term of belief updating, 
the data suggest neither a belief inflexibility (previously 
suggested by Puri et al. [22]) nor an overadjustment/aber-
rant belief updating (previously suggested by Henco et al. 
[54]). Instead, the process of belief updating in BPD remains 
complex [43].

In sum, patients with BPD sought and used anonymous 
advice the same as healthy controls. This highlights that 
patients with BPD do not seem to have cognitive biases in 
evaluating information coming from others. Patients with 
BPD were not overly hasty and did not naively use informa-
tion from others (i.e., overadjusting, increased confidence), 
nor were they overly skeptical (i.e., seeking or using less 
advice). Instead, patients evaluated their own and others’ 
skills in the estimation tasks in a healthy manner. In other 
words, patients with BPD trusted the previous participants’ 
judgements. Thus, this study also contributes to the vast 
research on trust in BPD (for a recent review on the trust bias 
in BPD, see [31]): Interestingly, patients with BPD rated the 
persons depicted in the photos in the estimation task as more 
hostile than healthy controls (which is in line with [76, 77]), 
indicating less trust by patients in others a priori; however, 
patients trusted the anonymous advice neither more nor less 
than controls, indicating no diminished trust in the socially 
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provided information. To conclude, the distrust of patients 
with BPD was not ubiquitous.

To integrate the findings with other research on trust 
in BPD, we have to note one important aspect of the JAS 
paradigm used here: participants were given no reason 
to expect hostile advice as it was given in the form of 
“randomly selected answers by previous participants.” 
This means that patients trusted the anonymous advice 
of a stranger, who had no knowledge about the existence 
of the patient and who could be expected to answer the 
estimation question to the best of their knowledge. In that 
sense, the paradigm resembles studies with little interac-
tion with the trustee. For example, Preuss et al. [78] did 
not find decreased trust in a one-round trust game in a 
non-social risk condition in which participants were play-
ing with a computer that was randomly selecting from the 
actual behavior of previous participants. That study resem-
bles the selection of advice in our study (also “randomly 
selected”). Thus, it may be less a deficit in trusting others 
per se (“trust bias”) that drives patient’s behavior and more 
the fear that a particular individual might exploit or reject 
the patient. In that sense, patients with BPD might rather 
show an “untrustworthiness sensitivity” [79], in which 
they would have a stronger reaction to and expectation of 
untrustworthy behavior than healthy controls. Whether this 
reaction is actually deficient per se or, in light of the life 
history of patients with BPD, even an adaptive behavior 
stands to debate [80]. Most importantly, results from this 
study point to the need to be careful when assuming dis-
trust in patients with BPD.

We would like to draw several cautious inferences from 
the data. Patients with BPD attribute more hostility to others, 
but this emotional bias is not general; for example, they are 
not less open to advice than healthy individuals, suggesting 
that patients can trust others, such as therapists, in some situ-
ations. Also, patients did not require additional information 
or interaction with or about the advisors, suggesting that 
in anonymous therapeutic settings like online interventions, 
patients might be open to advice. To disentangle this, future 
studies should manipulate information about the advisor 
(e.g., an expert giving advice) and see whether the finding 
translates to therapeutic content.

This study also adds to the field of cognitive bias 
research on BPD. For schizophrenia, basic research has 
identified specific cognitive biases that are successfully 
targeted in interventions, such as metacognitive train-
ing [81]. Tentative evidence from metacognitive training 
adapted for patients with BPD (B-MCT) shows that modi-
fying biases may indeed slow decision-making and amelio-
rate symptoms [11]. In light of the present findings, how-
ever, the magnitude of cognitive distortions seems to be 
weaker in BPD than in schizophrenia. Thus, the B-MCT’s 
modules on JTC and memory/overconfidence should be 

reconsidered critically. Yet, while a hasty decision making 
style might not be a core BPD feature, patients with BPD 
might still benefit from improved metacognitive skills to 
counter frequent over-reactions and one-sided judgments 
typically seen in the disorder. This study suggests that 
metacognitive interventions can draw on patients’ high 
metacognitive capacity to help patients to access these 
skills more readily in highly arousing, real-life situations.

The study has some strengths, in our opinion. The anal-
yses were preregistered, which by some experts is regarded 
as an important criterion for good scientific practice [82], 
and the range of manipulations of the JAS paradigm speaks 
for the robustness of the detected results. However, as in 
most clinical studies, a clinical comparison group is miss-
ing and sample sizes were small. A larger sample would 
have possibly allowed to investigate whether certain biases 
are associated with specific BPD features not present in all 
patients. While patients and controls did not differ on the 
core sociodemographic variables age and gender, subsam-
ple sizes were not balanced. Possibly, our recruitment was 
somewhat biased as we included only currently hospital-
ized patients who are help-seeking and thus may be more 
open to seeking advice than non-hospitalized patients. 
Previous or current treatment could have also influenced 
patients’ behavior (however, we tried to included partici-
pants as shortly as possible after admission). Also, psychi-
atric symptomology in our patient sample was above aver-
age, which goes along with factors that may exert an effect 
on cognitive biases like psychopharmacological treatment 
[83, 84], comorbidity, and psychosocial factors like lower 
socioeconomic status [85]. Future studies should manipu-
late aspects of the given advice more rigorously, such as 
by showing multiple pieces of advice and providing more 
information about the advisor. Other adjustments to the 
paradigm could be to use other estimates than age or to 
change the scales (e.g. using probability estimates as a 
confidence scale). Future studies might also want to con-
sider race in the study design and analyses.

Conclusion

Applying the JAS paradigm from social psychology, we 
investigated how patients with BPD seek and use (socially 
provided) information. In two estimation tasks, patients with 
BPD did not behave differently compared to healthy con-
trols. Patients sought the same number of pieces of advice 
before submitting their final estimate, were similarly con-
fident in their final estimate, and adjusted their initial esti-
mate equally in response to the advice. This contradicted our 
preregistered hypotheses. These results suggest that the lack 
of trust in others observed in patients with BPD may not be 
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driven by cognitive biases but rather by other factors such as 
emotional biases (e.g., rejection sensitivity). This raises the 
hope that patients with BPD may be able to deal with advice 
the same way healthy individuals do, for example, when 
receiving advice within a therapeutic setting or in systemic 
therapy approaches like family therapy.
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