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Abstract 

Background: Literature data about emotion perception in patients with borderline personality disorders (BPD) 
revealed some discrepancies between some patients that are vigilant and accurate to detect their emotional environ‑
ment and others that are impaired at identifying emotions of others. Even if some links between childhood adversity 
and facial affect recognition have been established, there is a need to understand the heterogeneous psychobio‑
logical mechanisms underlying this association. The aim is to distinguish in a BPD sample, the links between facial 
emotion recognition (FER) and adversity types (maltreatment and parental bonding), by evaluating two dimensions 
of disengaged and controlling environment.

Method: The study includes BPD adolescents (n = 45) and healthy controls (HC, n = 44): two scores of disengaged 
environment (parental low care; emotional and physical neglect) and controlling environment (high level of parent‑
ing control; emotional, physical and sexual abuse) were established and correlated to FER, as well as to attachment 
dimensions. Multiple linear regression analyzes were conducted to evaluate the effect of disengaged and controlling 
dimensions, on FER scores of sensitivity and accuracy, including anxious and avoidant attachment as covariables.

Results: Analyzes revealed that a disengaged environment was positively correlated to sensitivity in BPD patients, 
and the correlation was negative in the HC group. Controlling environment was negatively associated to accuracy of 
emotion in BPD. Avoidant and anxious attachment did not influence these associations.

Conclusions: These results suggest that distinct adverse experiences account for the heterogeneity observed in 
emotion regulation in BPD patients.

Keywords: Borderline personality disorders, Facial emotion recognition, Adversity, Disengaged environment, 
Controlling environment, Maltreatment, Attachment, Parent–child bonding
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Background
Adults and adolescents with borderline personality dis-
orders (BPD) are thought to be highly sensitive to exter-
nal features of others, such as facial emotions, but they 
are at the same time described as impaired in identify-
ing correctly these emotions and in inferring men-
tal states of others [1]. The mixed results produced by 
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studies on mentalization and facial emotion recogni-
tion (FER) included the description of lower, unchanged 
or enhanced capacities in patients with BPD compared 
to healthy controls (HC) [2–4]. A few factors have been 
envisaged (age, BPD severity or experimental param-
eters) to explain this discrepancy, but the mechanisms 
underlying emotion recognition in its diversity are still 
difficult to understand. Literature on BPD mentaliz-
ing revealed the role of two concepts, which may play a 
central role in variations of patients’ ability to perceive 
emotional states of others: childhood trauma and attach-
ment [5, 6]. The role of childhood adverse events is rec-
ognized in the pathogenesis of BPD: severe maltreatment 
and parental dysfunction are dose-dependent risk factor 
in borderline features among children, adolescents and 
adult with BPD, leading to a harsher and earlier disor-
der [7]. Correlations have been made between severity of 
maltreatment and FER in BPD patients: hyper- and hypo-
sensitivity to emotions have been envisaged alternatively 
as an attempt of BPD patients to search for early signs of 
environmental threat, or contrarily as a protective men-
talizing inhibition when trauma is severe [2, 6, 8, 9]. It 
was also suggested that the nature of childhood trauma 
was a crucial factor in determining its influence. In this 
sense, effects of abuse or severe maltreatment have been 
described with regard to FER skills [5, 10], but the spe-
cific effects of parental nonavailability (e.g. low level of 
care or neglect) have been less explored. However, in 
the line of Bowlby’s clinical development [11], experi-
ences of inconsistent support may lead some individuals 
to develop vigilant attitudes to others’ emotional signals 
and feeling of abandonment. This type of environment, 
alternatively described as disengaged parenting, hidden 
trauma or maternal withdrawal, has been associated with 
features of BPD, as well as with child caregiving attitudes 
and insecure attachment [12–14]. The links between 
attachment and FER in BPD have also been explored and 
the results suggest that individuals with high levels of 
attachment anxiety, because of their fear of rejection and 
abandonment, would develop hypersensitivity to external 
features of others, including affective facial expressions 
[15], whereas avoidant attachment is supposed to impede 
FER because of individuals’ tendency to deactivate 
attachment needs and concerns. However, experimental 
studies have yielded mixed results there again [9].

Given this complexity, it is unclear how adversity and 
attachment are related to FER outcomes, and there is 
strong needs to understand the source of a discrepancy 
in diverse if not opposite aspects of borderline emotion 
recognition. BPD can be observed among up to 50% of 
inpatients adolescents [16] and is associated to signifi-
cant social dysfunction, high levels of suicide and comor-
bidities, which reinforces the importance of preventing 

this disorder [17]. The link between childhood adversity 
and poor mental health outcomes is now well estab-
lished [18] and there is a recent expressed need to move 
beyond correlational research on the psychobiologi-
cal mechanisms underlying these associations [19]. The 
aim of this research is to distinguish the links between 
borderline FER and adversity types (maltreatment and 
parental bonding), by evaluating two dimensions of dis-
engaged and controlling environment. In line with previ-
ous studies and with Bowlby’s clinical observations, our 
first hypothesis was that each adversity dimension would 
be correlated with FER through its own effect, including 
enhancement in FER with disengaged environment and 
decreased FER with controlling environment. The second 
hypothesis was that the links between adversity and FER 
remain significant even when attachment variables are 
associated.

Methods
The study population was composed of 45 BPD ado-
lescents (87% of girls), with a mean age of 16.5  years 
(sd = 1.4), and 44 healthy matched controls. The sample 
was issued from a European network investigating BPD 
in adolescence (European Research Network on Bor-
derline Personality Disorder, EURNET BPD [20]). The 
research network involved 5 psychiatric centers special-
ized in adolescents in France, Belgium, and Switzerland. 
Patients (15 to 19 years old) were screened following the 
DSM-IV criteria for BPD. Non-inclusion criteria were 
diagnosed schizophrenia and any chronic or life-threat-
ening medical illness. A sample of healthy controls (HC) 
matched individually by gender, age, and socio-economic 
status was recruited by announcement in school facilities. 
They were excluded if they were positive for a DSM-IV 
diagnosis of personality disorder. A French ethics com-
mittee approved the study (authorization n◦ 0611259). 
After complete description of the study, parents and ado-
lescents both provided their written inform consent prior 
to the experiment. In accordance with the legal status of 
the study, only participants in the control group received 
compensation for their participation. All subjects have 
been assessed for diagnoses of axis-I and axis-II disor-
ders, and have completed a self-reported questionnaire 
with psychopathological data, including attachment, 
maltreatment and parental bonding, and performed the 
FER task. BPD diagnosis was verified after administration 
of the Structured Interview for DSM Personality disor-
ders [21] (SIDP-IV). All BPD criteria measures range on a 
Likert-scale from 0 to 3.

Psychiatric comorbidity was explored using SIPD-IV 
for axis-II disorders, and for axis-I, a semi-structured 
interview assessing DSM-IV criteria was used (Kiddie-
Schedule for Affective Disorders and Schizophrenia, 
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Kiddie-SADS). Adolescents with a diagnosis of schizo-
phrenia, with any chronic and (or) serious medical illness 
involving vital prognosis, and adolescents with a mental 
retardation, were excluded from the sample.

Measures
Emotion recognition
Emotion recognition was assessed with a task that com-
prised 36 trials presented in random order, taken from 
the empirically valid and reliable pictures of facial affect 
series of Ekman and Friesen [22, 23]. Each trial began 
with a neutral face gradually morphed into one of the 
six-prototypical emotions—sadness, anger, happiness, 
disgust, surprise, and fear—according to forty 2.5% incre-
mental stages (500 ms per picture, 20 s per trial).

Participants were asked to watch the changes in facial 
expression and report the emotion expressed whenever 
they thought they had identified it. They could change 
their initial response at any time and as often as neces-
sary by clicking again on one of the response buttons. 
At the end of each trial (40th stage), they had to indicate 
their final choice. With this paradigm, two FER skills 
were scored: accuracy was measured by the final suc-
cess rate (i.e., percentage of correct response at 100% 
expression), and sensitivity by the precociousness of a 
right emotional recognition. It is measured by the differ-
ence between the final stage (40th stage) and the mean 
number of stages required for the accurate identification 
of facial emotions, across the trials in which the partici-
pants successfully recognized the final expression (Sensi-
tivity = 40 − n). The greater is the difference between 40 
and the number of images needed, the earlier the emo-
tional recognition and the higher the sensitivity (Fig. 1).

Psychopathological measures
The retrospective assessment of childhood maltreatment 
was performed using the  Childhood Trauma Question-
naire [24] (CTQ). It is a 28 items self-report instrument 
with five-point Likert-scale, exploring five types of mal-
treatment: Sexual abuse, Physical abuse, Physical neglect, 
Emotional abuse and Emotional neglect. Cut-off scores 
were used to define the presence of each type of trauma 
[25]. The  Parental Bonding Instrument  (PBI) is a self-
administered questionnaire, which is widely used to 

measure the subjective experience of parent–child bond-
ing, from the child’s point of view [26, 27]. It has 12 “care” 
and 13 “control” items each one being scored on a 4-point 
Likert scale. According to authors, cut-off scores were 
used to define a low level of Care for each parent, and a 
high level of Control. The Relationship Scales Question-
naire [28, 29] is a 30 items scale measuring on a 5-point 
Likert scale, two main dimensions of attachment: anxiety 
and avoidance. Avoidant attachment corresponds to indi-
viduals’ tendencies to withdraw from close relationships 
to regulate attachment-related behaviors and thoughts. 
Individuals high on this dimension are unwilling to rely 
on others [30]. Anxious attachment refers to the extent 
to which subjects are vigilantly attuned to attachment-
relevant concerns, and worry about the availability and 
responsiveness of significant others. Attachment security 
can be defined as the absence of avoidance and anxiety 
[31, 32]. Convergent and discriminant validity of RSQ, as 
well as construct validity of anxious and avoidant dimen-
sions have been demonstrated [28, 33].

Statistical analysis
Independent t tests and chi-square tests were used to 
investigate differences in the FER scores, attachment 
dimensions, as well as clinical variables between the two 
groups. Within adverse events, two scores were con-
structed including the binary subscales of the CTQ (pres-
ence/absence) [25] and of the PBI (high/low level) [27]:

• a 4 points score of ‘disengaged environment’ by sum-
ming: 1. CTQ emotional neglect, 2. CTQ physical 
neglect, 3. PBI low level of care from mother, 4. PBI 
low level of care from father (each experience as 1 
point, min = 0, max = 4)

• a 5 points score of ‘controlling environment’ includ-
ing: 1. CTQ emotional abuse, 2. CTQ physical abuse, 
3. CTQ sexual abuse, 4. PBI high level of control from 
mother, 5. PBI high level of control from father (each 
experience as 1 point, min = 0, max = 5).

These two scores were then correlated to FER, as well 
as to attachment dimensions. Two multiple linear regres-
sion analyses were conducted to investigate the predic-
tive value of disengaged and controlling dimensions 
on FER scores, sensitivity and accuracy. In each of the 
regression analyses, group status (BPD versus control) 
was included, as well as the interaction between group 
status and the respective predictors. In a second time, 
attachment dimensions of anxiety and avoidance were 
added as covariables to the models and conducted to two 
supplementary analyses. In order to control the effect 
of psychotropic medication on FER, the use of psycho-
tropic medication has been added as a covariable to the 

Neutral   100% 

Fig. 1 Stimulus example for the expression of fear
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multiple linear regression analysis investigating the pre-
dictive value of disengaged and controlling dimensions 
on FER scores (see “Appendix”).

Results
The patient group included 67.1% of inpatients, and 
95.6% were currently under psychotropic medication. 
None of the control participants reported any current 
psychotropic medication use. SIPD score was 17.65 (3.91) 
for BPD patients and 2.12 (2.54) for HC.

The patient group included 67.1% of inpatients and 
32.9% of outpatients, and 95.6% patients were currently 
under psychotropic medication. All subjects from the 
BPD group had at least one axis-I disorder. Mood dis-
orders and anxiety were the most frequently observed 
comorbidities (respectively, 63.6% and 63.5%) followed 
by eating disorders (36.3%), post traumatic stress disor-
der (19.8%), disruptive behavior disorders (9.1%), and 
substance use disorders (9.1%). The most frequent per-
sonality disorder diagnosed in the BPD group was obses-
sive–compulsive (32%), followed by avoidant (14%), 
dependent (9%), antisocial (9%), and paranoid (4.5%).

As expected, adversity events occurred more fre-
quently in BPD patients, compared to HC (Disen-
gaged score BPD = 2.4 (SD = 1.3), Disengaged score 
HC = 0.9 (SD = 0.9); p < 0.001; Controlling score BPD = 2.7 
(SD = 1.4), Controlling score HC = 0.9 (SD = 1); p < 0.001). 
Similarly, BPD patients had significantly higher scores on 
both attachment anxiety and attachment avoidance than 
matched controls (Anxiety score BPD = -7.4 (SD = 6.4), 
Anxiety score HC = -1.6 (SD = 6.4); p < 0.001; Avoidance 
score BPD = -6.7 (SD = 9.8), Avoidance score HC = -2.6 
(SD = 6.7); p < 0.01). Comparison of FER skills showed 
that sensitivity was lower in BPD (N BPD = 7.5 (SD = 5.5)) 
than in HC (N HC = 11.4 (SD = 5.2); p < 0.001), whereas 
success rates were not statistically different between both 
(Success rate BPD = 0.81 (SD = 0.1), Success rate HC = 0.83 
(SD = 0.1); p = 0.16).

The linear correlations between dimensions of adver-
sity, attachment and FER showed that disengaged envi-
ronment was significantly negatively correlated with 
sensitivity in HC group, but significantly positively cor-
related with sensitivity in BPD group. The controlling 
environment was negatively associated with accuracy in 
BPD and in total sample. The linear correlations between 
adversity and attachment revealed that disengaged envi-
ronment was positively and significantly correlated to 
anxious attachment in HC group and total sample, and 
significantly positively associated to avoidant attachment 
in total sample. The dimension of controlling environ-
ment was positively and significantly correlated to anx-
ious attachment in HC group and in total sample (see 
Table 1, Fig. 2).

As displayed in Table  2, there was an interaction 
between group status and disengaged environment for 
FER sensitivity. This interaction indicates that disengaged 
environment was associated with lower sensitivity in HC 
group, and with higher sensitivity in BPD group. There 
was also an interaction between group status and con-
trolling environment for FER accuracy. This interaction 
indicates that controlling environment was associated 
with lower accuracy, but this effect was observed only in 
BPD group (See Fig. 2).

The regression analysis of adversity scores and attach-
ment on FER revealed no specific effect of anxious or 
avoidant on FER, and no modification of previous predic-
tions of environmental dimensions on FER (Table 3).

The multiple linear regression including medication 
status in the predictive value of disengaged and control-
ling dimensions on FER scores revealed no significant 
effect of medication use (see “Appendix”).

Discussion
In this study, we investigated whether two separate 
dimensions of adversity, disengaged and controlling 
environment, were associated with FER skills. Then we 
explored the role of attachment into the links between 
adversity and FER. First, our results showed that BPD 
patients’ score of accuracy was not different of HC’s, 
whereas sensitivity was lower in BPD, compared with 
HC. All levels of FER skills (including accuracy and 
sensitivity) of BPD patients compared to HC have been 
described among mixed results of studies in this field, 
from misidentification or enhanced FER in adult and 
adolescent patients [2, 4, 9]. Beyond the differences also 

Table 1 Correlations between adversity, Facial emotion 
recognition (FER) and attachment in Borderline Personality 
Disorders (BPD), Healthy controls (HC) and whole sample (n = 85)

*< .05, **< .01, ***< .001

Pearson’s correlations

whole sample HC group BPD group

(N = 89) (N = 44) (N = 45)

Disengaged environment x

FER Accuracy 0.01 0.19 − 0.02

FER Sensitivity − 0.07 − 0.41 ** 0.47*

Avoidant Attachment 0.25 ** 0.07 0.17

Anxious Attachment 0.32 *** 0.22 * 0.07

Controlling environment x

FER Accuracy − 0.30 ** − 0.10 − 0.47*

FER Sensitivity − 0.14 − 0.06 − 0.01

Avoidant Attachment 0.09 − 0.05 − 0.11

Anxious Attachment 0.37 *** 0.26* 0.12
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related to the types of experimental paradigms, the most 
stable findings in literature data has pointed to enhanced 
vigilance leading to over-identification of social threat, 

which often (but not systematically), implies impairment 
in the evaluation of ambiguous facial expressions with a 
negative bias in emotion recognition [3, 4]. Patients in 
our study effectively needed more time than HC to cor-
rectly identify emotions when gradually increasing.

Fig. 2 Correlations between Disengaged Environment and Sensitivity in Borderline Personality Disorders (BPD) and Healthy controls (HC)/ 
Controlling Environment and Accuracy in Borderline Personality Disorders (BPD) and Healthy controls (HC) (n = 85)

Table 2 Regression Analysis of Adversity Scores (Disengaged 
and Controlling Environment) and Group Status on Facial 
Emotion Recognition (FER) (n = 85)

All models controlled by age, sex, CSP

Bold indicates threshold is significant, i.e. < 0.05

β t p R2

Accuracy

Group − .02 − .93 .355 0.268

Disengaged environment .01 1.17 .247

Controlling environment − .02 − 2.57 .013
Accuracy

Group .07 1.79 .078 0.358

Disengaged environment .02 1.50 .140

Controlling environment − .01 − .60 .548

Group x Disengaged environment − .02 − 1.36 .180

Group x Controlling environment − .04 − 2.25 .028
Sensitivity

Group − 3.28 − 2.00 .050 0.209

Disengaged environment .10 .19 .853

Controlling environment .12 .20 .846

Sensitivity

Group − 8.93 − 3.42 .001 0.374

Disengaged environment − 2.49 − 2.98 .004
Controlling environment .92 1.19 .240

Group x Disengaged environment 4.25 3.98 < .001
Group x Controlling environment − .66 − .60 .552

Table 3 Regression Analysis of Adversity Scores (Disengaged 
and Controlling Environment), Attachment and Group Status on 
Facial Emotion Recognition (FER) (n = 85)

All models controlled by age, sex, CSP

Bold indicates threshold is significant, i.e. < 0.05

β t p R2

Accuracy

Group 0.08 1.88 .065 0.370

Disengaged environment 0.02 1.44 .155

Controlling environment − 0.01 − 0.78 .439

Group x Disengaged environment − 0.02 − 1.33 .189

Group x Controlling environment − 0.04 − 2.32 .024
Avoidant Attachment 0.00 0.41 .682

Anxious Attachment − 0.00 − 0.77 .442

Sensitivity

Group − 8.37 − 3.04 .004 0.362

Disengaged environment − 2.38 − 2.77 .008
Controlling environment .84 1.06 .295

Group x Disengaged environment 4.32 3.98 < .001
Group x Controlling environment − .90 − .79 .433

Avoidant Attachment .09 1.08 .286

Anxious Attachment − .03 − .27 .792
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Disengaged and controlling environment
Our study was aimed to explore what sort of social 
threat may influence FER. The results suggested distinct 
effects of environment on FER skills. The separation of 
adversity experiences into a bi-dimensional basis of 
deficit (withdrawal, neglect) or excess (control, abuse) 
of relational stimuli revealed that FER is differently 
influenced by these two types of factors, with a disen-
gaged environment predicting a higher sensitivity and 
a controlling environment predicting a lower accuracy 
in BPD. It supports our first hypothesis that each adver-
sity dimension would be correlated with FER through 
its own effect. It is also consistent with the findings that 
childhood trauma may have diverse impacts on social 
cognition and mentalization [2, 5, 10]. Our results rein-
force these findings, in highlighting that the nature of 
childhood trauma itself is a key factor of influence of 
emotion perception.

These results support hypotheses that beyond the 
effects of abuse (much more often described in the stud-
ies on maltreatment than neglect), psychological neglect 
generates its own effects on psychological development 
and social cognitions [11, 12, 14]. In particular, mater-
nal withdrawal over the first eight years of life has been 
described as associated with child caregiving behavior 
and with BPD in a high-risk longitudinal cohort from 
birth to 20 years old [13]. The caregiving attitude of chil-
dren, often favored by parental disease, implies the devel-
opment of vigilance and good perceptive skills, in order 
to protect the worrying parent. Our results suggest that 
the disengaged dimension of parent–child relationship 
(lack of responsiveness to the child’s affective needs, 
cold attitudes) may participate to enhance sensitivity in 
BPD. It seems that these subjects have put in place par-
ticular strategies of vigilance in the experiment, as, we 
can assume, towards the Caregiver(s). These links are in 
favor of specific modifications responding to the devel-
opmental context of the child exposed to relational with-
drawal. It echoes Fonagy’s model, which postulates that 
the impairment of mentalizing abilities in borderline sub-
jects is associated with both traumatic experiences and 
a failure of parental mirroring, i.e., a failure of parents 
to put into words, to translate the child’s affective states 
[34]. The results of our study suggest that the parental 
mirroring defect included in parental withdrawal atti-
tudes would impact perceptual neural functioning at the 
emotional level. Thus, the disengaged and controlling 
types of parenting appear to be considered in terms of 
distinct traumatic pathway in borderline psychopathol-
ogy, which may act simultaneously. Some correlations 
that have been observed previously between severity of 
maltreatment and FER in BPD patients led to envisage 
hyper- and hyposensitivity to emotions as an attempt of 

BPD patients to search for early signs of environmental 
threat, or contrarily as a protective mentalizing inhibition 
when trauma is severe [2, 6, 8, 9]. Our results highlight 
that it is not only the intensity of the trauma that influ-
ences emotional perception but its nature itself.

These distinct effects of adversity dimensions we 
observed in our study are also to consider with regards 
of the biosocial model of BPD [35]. Indeed, borderline 
pathology occurs when developmental vulnerability in 
childhood meets an invalidating environment that pun-
ishes and trivializes the child for his feelings. The con-
cept of invalidating environment has been discussed 
in the light of the distinction between active emotional 
abuse and parental withdrawal, in which the child is not 
insulted or diminished, but his needs of nurturance and 
emotional comfort [12–14]. The distinction that our 
results bring about adversity dimensions, if confirmed, 
may shed light on confusing effects found with regard to 
Linehan’s hypothesis in studies about FER and mentali-
zation in BPD, because these studies do not differentiate 
these different relational modalities. Furthermore, the 
inclusion of parental control dimension of PBI in our 
controlling dimension suggests that it is not only severity 
of trauma, which play a key role on FER, but the coer-
citive nature of a control stance in parental education or 
in abuse, along a continuous axis. Through the Control 
score, the PBI captures parental attitudes of invalidation, 
like discouraging the child of making his own decisions, 
invading his privacy, or making him feel dependent. A 
controlling style of parenting is known to decrease chil-
dren self-esteem and to impair the development of a solid 
sense of self in childhood and adolescence [36], and this 
study may underline the perceptive psychopathological 
dimension of this impairment in the construction of the 
self.

The place of attachment
The models including attachment dimensions did not 
elicit specific effect of attachment anxiety nor attachment 
avoidance on FER skills. Yet, studies described that dis-
organized attachment pattern may influence mentalizing 
in BPD [1]. For example, in a sample of borderline ado-
lescents, a meditational effect of hypermentalizing has 
been identified between attachment and BPD features 
[37]. Anxiety attachment has been supposed to underlie 
hypersensitivity to emotions to others, because of their 
fear of abandon, and avoidant attachment has contrarily 
been supposed to underlie lower detection of emotional 
cues in their environment because of their tendency to 
deactivate attachment needs [15]. However, most of stud-
ies about FER and attachment did not include adverse 
events, and the articulation between adversity and 
attachment dimensions still remains unclear [9]. Thus, 
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our results, if confirmed in future studies, suggest that 
attachment effects on FER skills may be explained by the 
nature of adversity in childhood. It confirmed our sec-
ond hypothesis that the links between attachment and 
FER depended on adversity dimensions. The linear cor-
relations highlighted a statistical link between disengaged 
environment and anxious, as well as avoidant attach-
ment, whereas the dimension of controlling environment 
was preferentially linked to anxious attachment. While 
the literature has clearly shown a link between child mal-
treatment and attachment disorder [38–40], the links 
between different types of maltreatment and different 
attachment styles are more rarely explored. Oshri et  al. 
[41] still found that sexual and emotional abuse were 
positively correlated with anxious and avoidant attach-
ment styles in adolescents. Thus, our results encourage 
deepening these pathways from adversity to attachment 
in futures studies including larger samples.

Attachment and trauma
The observation of different or opposite results between 
control and borderline groups, suggest that the effects 
of adversity are not the same at different doses or in 
different configurations. It echoes Linehan’s bioso-
cial developmental model, which postulated that emo-
tional dysregulation of BPD patients is characterized by 
a heightened sensitivity to emotions. In these patients, 
the regulation of stressful relational situations is over-
whelmed, and not comparable to HC: it implies specific 
stress regulation modalities, including hypersensitivity to 
emotions and a slow return of stress level to baseline [6, 
35]. Our results suggest distinct effects of trauma, includ-
ing different regulation processes occurring in controls 
and in patients. In a previous study on RMET (Read the 
Mind in the Eyes Task) in BPD, avoidant attachment pre-
dicted lower emotion recognition in HC but not in BPD 
patients, and authors asked for exploring this surprising 
result [9]. In our study, sensitivity in HC decreased with 
the effect of disengaged environment, and increase in 
BPD. These results suggest that the prediction of lower 
FER by avoidant attachment in other studies is a facet 
of the link we described between disengaged environ-
ment and lower sensitivity in HC. The linear correla-
tion between disengaged environment and avoidant 
attachment in our result supports also this hypothesis. 
These data are also consistent with the psychopathologi-
cal model of BPD proposed by Fonagy and Luyten [34], 
which distinguishes distal causes (early caregiving, mal-
treatment) and proximal causes (sensitivity to stress, 
attachment) for the genesis of symptoms, including spe-
cific interactions at each level. Our results suggest that 
distal factors, represented by adversity events, play their 

own effects, independently of attachment (almost in HC, 
at low levels), and then, in a second level, interactions are 
of a different, and traumatic, nature in BPD.

Cognitive processes of emotional stimuli
The distinction between sensitivity and accuracy in our 
experimental paradigm raises the question of different 
cognitive processes of emotional stimuli. Neuroimag-
ing studies envisaged that faster engagement toward 
emotional stimuli indicates hypervigilance and failure 
to inhibit attention from these stimuli [42]. This exoge-
nous orienting mode is associated to sub-cortical neural 
mechanisms or bottom-up network, whereas endoge-
nous orienting is characterized as a top-down, voluntary 
attentional mode (and is associated with the anterior 
cingulate and prefrontal cortex). Some links have been 
made between Heart Rate Variability dysfunction (low 
resting HRV) and hypervigilance to emotional stimuli 
[43] in some anxious individuals who engage rapidly 
their attentional resources to identify emotions and are 
slower to disengage these resources on a second time. 
This attentional modality has been related to maladap-
tative emotion regulation, and evokes all the more emo-
tional dysregulation of BPD patients. It would therefore 
be interesting to establish bridges between attentional 
orienting mode and the nature of childhood trauma.

Limitations and perspectives
Some shortcoming of our study must be taken into con-
sideration when interpreting these findings. The data are 
issued from an exploratory procedure (dividing adversity 
in two concepts), and the size of our sample lead us to 
temper the conclusions we may draw from this study. 
Besides, the assessment of child adversity, parenting and 
attachment was performed by self-reports question-
naires, which incorporates the possibility of a memory 
bias—more frequent in maltreatment histories—even if 
the CTQ has demonstrated good psychometric proper-
ties in international research [24, 25]. Moreover, effects of 
age, sex, socio-economical status (SES) were introduced 
in our models for more quality but the very limited num-
ber of boys, the small age range and the distribution of 
the SES make the analysis of these three variables unre-
liable in this study. Fourth, effect of medication use has 
been tested and statistically ruled out in this study, but 
medication concerned almost all patients and no healthy 
control subject. This imbalance puts the interpretation of 
the analysis into perspective. Among previous research 
on FER, results of the few studies that have looked at the 
impact of current medication on emotion recognition are 
very heterogeneous, and most of them found no differ-
ence between medicated and unmedicated groups [10, 
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44–47]. But to our knowledge, none of them has tested 
the effect of medication as a covariate in the relationship 
between adversity and emotion recognition. Thus, our 
results provide a basis for comparison in future studies.

Conclusions
Despite these limitations, future perspectives may be 
drawn in the light of our study.

By including young adolescents, the research allows us 
to explore the mechanisms of trauma at an early stage of 
the disease. The present study supports clinical and theo-
retical observations suggesting that emotional sensitivity 
in BPD individuals is a core feature of the disorder from 
the beginning, and adds to the understanding of environ-
mental dimensions, disengaged and controlling, as fac-
tors determining variations in sensitivity and accuracy. 
Finally, these results totally reinforce the recent advance 
in theories of cognition, which are switching from a soli-
tary model of human perception to an altercentric nature 
of human cognition, in which emotion perception is 
strongly determined by social environment [48].

Appendix: Regression Analysis of Adversity Scores 
(Disengaged and Controlling Environment), 
Medication and Group Status on Facial Emotion 
Recognition (FER) (n = 85)

β t p R2

Accuracy

Group .09 1.97 .054 0.366

Disengaged environment .02 1.49 .142

Controlling environment − .01 − .61 .546

Psychotropic treatment − .02 − .83 .409

Group x Disengaged environment − .03 − 1.49 .142

Group x Controlling environment − .04 − 2.15 .036

Sensitivity

Group − 6.89 2.32 .024 0.395

Disengaged environment − 2.50 3.02 .004

Controlling environment .92 − 1.19 .239

Psychotropic treatment − 2.69 1.40 .166

Group x Disengaged environment 3.96 − 3.67 .001

Group x Controlling environment − .51 .46 .647
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