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Purpose: This study examined the influence of emotional contexts and invalidating family environment on impulsivity, especially 
response inhibition function, in adolescents with borderline personality features.
Methods: 483 Chinese adolescents (52.2% females; Mage = 15.54 years) from a community sample completed the scales of McLean 
Screening Instrument for Borderline Personality Disorder and Chinese Invalidating Family Scale for Adolescents and the Go/NoGo 
task under positive, neutral, and negative emotional conditions. Repeated measures ANCOVAs were performed without and with 
invalidating family environment as a covariate to compare the behavioral outcomes of the Go/Nogo task between participants with 
different levels of borderline personality features under different emotions.
Results: Adolescents with high borderline personality features made significantly more commission errors in the Go/NoGo task only 
in positive emotional conditions, and the group differences in commission error rates became non-significant after controlling 
invalidating family environment.
Conclusion: The results suggest the impaired response inhibition function particularly under positive emotions of adolescents high in 
borderline personality features and its close association to invalidating family environment, pointing to more targeted diagnostic and 
treatment strategies for adolescent borderline personality disorder.
Keywords: impulsivity, response inhibition, borderline personality disorder, invalidating family environment, emotions

Introduction
Borderline Personality Disorder in Adolescence
Borderline personality disorder (BPD) is a psychological disorder characterized by a pervasive pattern of emotion 
dysregulation, unstable interpersonal relationships, impulsivity, and identity disturbance.1 Although BPD patients are 
normally first diagnosed in early adulthood, the diagnosis of BPD in mid-adolescence has been proven to be comparable 
to that in adulthood in reliability and validity.2–4 A growing number of studies suggest high similarity and continuity 
between adult BPD and adolescent BPD, especially in terms of risk factors, pathological mechanisms, phenomenological 
features, and symptom stability.2,3,5,6

Adolescence has been considered a particularly delicate and critical period for BPD development, during which 
borderline personality features (BPF) emerge within a complex clinical picture.7 The developmental trajectory of BPF is 
heterogeneous during adolescence, with patterns of decrease,8 increase, or stability over time.9 However, one consistently 
observed trend of BPF is the high rank-order stability. Adolescents exhibiting the most severe BPF tend to remain the 
most symptomatic or even escalate in symptom severity.8,9 They also tend to consistently demonstrate lower levels of 
role functioning, social functioning, and life satisfaction that persist into mid-adulthood.10 BPF are significantly 
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associated with increased risks of a later BPD diagnosis and general impairment in adulthood even when they decline 
with age.10,11 Therefore, studying BPF in adolescence can be an important means to identify the etiologic precursors of 
BPD and aid in the development of more effective prevention and treatment programs.12

Impulsivity and BPD
Impulsivity is a multidimensional concept manifested by rapid, unplanned behaviors without clear forethought and regard 
for the negative consequences.13 It is considered to be a central feature of BPD that was found to best predict BPD 
psychopathology across time, and its treatment can impact the course of BPD.14,15 Many studies have shown that BPD 
patients had significantly higher self-rated impulsivity than healthy controls, as well as other patients, with the exception 
of ADHD.16 Regarding impulsivity in adolescent BPD particularly, adolescents with heightened BPF have also been 
found to exhibit higher levels of impulsivity than control adolescents,17 and impulsivity was significantly positively 
correlated with BPF in nonclinical adolescents.18 Additionally, adolescents diagnosed with BPD were found to engage in 
more impulsive behaviors like recurrent self-injury and suicide compared to not only adolescents without BPD19 but also 
adults with BPD.20

Impulsivity is strongly relevant to the ability to inhibit an urgent wish to act, and response inhibition is seen as one 
important behavioral aspect of impulsivity,21 which can be measured through laboratory paradigms including the Go/ 
NoGo task and stop signal task. However, the findings of previous studies on the performance of BPD individuals in 
these tasks have been mixed. Many studies employing behavioral tasks to measure response inhibition failed to find any 
performance deficits in BPD patients.16 Hence, some studies proposed that impulsive behavior in BPD might depend on 
emotional processing rather than solely impulsive traits.16 This view was supported by empirical studies which found that 
BPD patients displayed response inhibition deficits only in negative emotional conditions.22,23 In this respect, other BPD 
symptoms of impulse dysregulation, such as self-injury, suicide, and substance abuse, can be conceptualized as attempts 
to deal with negative emotions.24 However, there are also some other studies showing conflicting results, in which BPD 
patients still manifested reduced response inhibition function even under neutral emotions.25–27 Thus, the relationship 
between impulsivity and emotions in BPD individuals still remains unclear.

Invalidating Family Environment and Impulsivity in BPD
An invalidating family environment is a situation where caregivers are intolerant of children’s expression of private 
emotional experiences, responding with neglect, denial, or punishment.28 Family environments involving physical abuse, 
emotional abuse, or sexual abuse are extremely invalidating.29 According to Linehan’s biosocial model,28 family 
invalidation is a key contributing factor in the development of BPD. Prolonged exposure to such environments prevents 
children from acquiring effective emotional recognition and regulation strategies.29,30 As a result, children tend to 
inappropriately express their emotions with impulsive behaviors, which may aggravate their own emotional dysregula
tion and further reinforce the invalidating responses from caregivers, thereby creating a vicious cycle.29,31 This 
theoretical model is supported by a growing body of empirical evidence. For instance, a recent meta-analysis of 21 
studies showed that childhood family invalidation was positively associated with BPF with small to moderate effect 
sizes.32 Additionally, Franssens et al conducted cross-lagged panel analyses that revealed not only the detrimental effects 
of parental invalidation on the development of BPF in children but also the child-driven effects that contributed to 
increasing invalidating parenting practices, highlighting the reciprocal influences between family invalidation and 
children’s BPD-related outcomes.33

Regarding impulsivity, research has demonstrated that childhood trauma, which is closely linked to invalidating 
family environments, can heighten impulsivity through emotional dysregulation in BPD34 and is positively correlated 
particularly with inhibitory deficits in BPD patients.35 There is also substantial evidence supporting the robust association 
between family invalidation and self-injury behavior, a common manifestation of impulsivity in BPD, among adolescents 
and young people.36–38 However, no research to date has directly explored the relationship between invalidating family 
environment and response inhibition function, especially in emotional contexts, of BPD adolescents.
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The Current Study
This study investigated the relationship of impulsivity, especially response inhibition, to emotional processing and 
invalidating family environment in adolescents with BPF. We used an emotional Go/NoGo paradigm to measure and 
compare the response inhibition function of adolescents with different levels of BPF under positive, negative, and neutral 
emotional conditions. We further compared the differences before and after partialing out the variance of invalidating 
family environment to explore its effect on response inhibition. Given the heterogeneous results of previous adult studies, 
the analysis of response inhibition differences under different emotions was exploratory. But based on Linehan’s 
biosocial model,28 we hypothesized that invalidating family environment would be significantly positively correlated 
with response inhibition.

Method
Participants and Procedure
Participants were 536 adolescents recruited at their schools in the southern region of China. To rule out the effect of 
medication and provide better implications for early BPD screening, we selected all participants from community 
samples. After excluding participants who did not provide important demographic information and whose behavioral 
performance measures in the Go/NoGo task deviated from the mean by more than 3 standard deviations, 483 participants 
were included in the analysis. Participants were, on average, 15.54 years old (SD = 0.92) and 52.2% were female. The 
inclusion criteria comprised consent to participate, no history of DSM-5 diagnoses, no psychotherapy or medication 
treatment within the past 6 months, no history of neurological or severe medical illnesses, and no history of substance 
dependence or abuse. Following the example established in other studies,39,40 we used a cutoff score of 7 in McLean 
Screening Instrument for Borderline Personality Disorder41 to divide the participants into two groups. Participants with 
a total score of 7 or greater were assigned to the high-BPF group (n = 73), and the remaining 410 were assigned to the 
low-BPF group.

The study was approved by the ethical committee of Peking University (project reference number: #2022-02-06). 
After participants and their parents read the instructions presented and gave their informed consent, participants 
completed several self-report measures and then were assessed with the Go/NoGo task through an online assessment 
platform in their school’s computer labs. All participants were awarded a set of souvenirs for completing the study.

Measures
Demography
Basic demographic information was collected using a self-report survey, including gender and age.

McLean Screening Instrument for Borderline Personality Disorder (MSI-BPD)
The MSI-BPD is a self-report screening scale based on the nine diagnostic criteria of BPD in the Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5).1,41 It comprises ten yes-or-no items (criterion nine of 
DSM-5 is assessed with two questions), each scored on a 2-point scale, producing a range of sum scores from 0–10. 
Higher total scores indicate more severe BPF. A cutoff of 7 points has been identified with good sensitivity and 
specificity for BPD diagnosis, and those who scored 7 or higher are individuals with subthreshold features of borderline 
pathology.41 The MSI-BPD was found to be a valid tool for BPD screening and assessment of BPF in adolescents and is 
particularly suitable for initial BPD screening in large samples.42,43 To be noted, the MSI-BPD was employed solely as 
a screening tool to identify potential BPF in the current study, not for clinical diagnosis. Formal BPD diagnosis requires 
structured interviews, detailed developmental history, and assessment of symptom persistence. Cronbach’s internal 
consistency reliability coefficient of the Chinese version of MSI-BPD used in this study was good (α = 0.83).

Chinese Invalidating Family Scale for Adolescents (CIFS-A)
The CIFS-A, a revised version of the Chinese Invalidating Family Scale (CIFS) more applicable to adolescents, was 
confirmed to be a reliable and valid instrument to evaluate the invalidating family environment in Chinese culture.44 The 
CIFS-A consists of two subscales, a father and a mother, measuring the extent of parenting invalidation of the father with 
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20 items and the mother with 27 items. Each item is scored on a 4-point scale. Positively worded items are reverse- 
scored. Higher total scores indicate a higher level of invalidating family environment. In the present study, the internal 
consistency was found to be good (α = 0.86 for the overall score).

Go/NoGo Task
The Go/NoGo task is an experimental paradigm commonly used to measure impulsivity, especially response inhibition, 
with high ecological validity.45,46 In the present study, the Go/NoGo task was applied under three emotional conditions: 
positive, negative, and neutral. The specific procedure for each trial is shown in Figure 1. Each trial started with a 500 ms 
fixation in the center of the screen, and then an emotional picture was presented for 1800 ms. After another 500 ms of 
fixation, the Go/NoGo target stimuli (letter M or W) were presented for 200 ms, followed by a blank screen for 800 ms 
for the participants to respond. Participants were instructed to respond by pressing the space bar when they saw M and to 
withhold the response when they saw W. After that, 200 ms of feedback was provided regarding whether the response 
was correct. If the participant responded correctly, the word “Correct” in Chinese would be displayed, and if the response 
was incorrect or the participant had not responded to M for more than 800 ms, then the word Error in Chinese would 
appear. At the end of the trial, there was a blank screen for another 500 ms as the transition to the next trial.

Only one type of emotional picture was presented in one round to prevent interference between different types of 
emotional stimuli. The order of the three types of emotional conditions was randomized. Each round of testing presented 
36 stimuli (18 Go, 18 NoGo) in total. The omission error rate (percentage of Go trials erroneously followed by no 
response), commission error rate (percentage of NoGo trials erroneously followed by a response), and hit response time 
(average response time of correct Go trials) of each participant in each condition were recorded.

The emotional pictures (36 positive/neutral/negative pictures each) employed in this task were previously validated by the 
study of Wang.47 Their content included people, places, animals, food, and other objects. Based on the two-dimensional theory of 
emotional valence-arousal, the pictures were categorized into positive, neutral, and negative according to their valence and 23 
students from Peking University rated the valence and arousal of all the pictures using a 9-point Likert scale. The three categories 
differed significantly from each other in valence (M±SD: positive = 6.62±1.61; neutral = 5.22±1.58; negative = 2.78±1.72). 
Positive and negative pictures had similar arousal levels that were both significantly higher than that of neutral ones (M±SD: 
positive = 4.82±2.24; neutral = 3.56±2.09; negative = 4.52±2.34). Each of the 36 emotional pictures in each group appeared only 
once in a random order in the corresponding task round. Examples of the pictures are presented in Figures S1–S3.

Figure 1 The procedure of each trial in the emotional Go/NoGo task. The Chinese character means “Correct”.
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Data Analysis
Data were analyzed using SPSS Version 25.0. Chi-square (χ2) tests were used for categorical variables and t-tests for 
continuous variables to compare demographic characteristics and invalidating family environment between the groups. 
Demographic variables with a significant difference between the groups were included as covariates in these analyses.

The sensitivity index d’ of the Go/NoGo task was calculated as a measure of discrimination: d’ = z (reaction rate of 
Go trials) − z(reaction rate of NoGo trials). Rates of 0 were replaced with 0.5/n, and rates of 1 were replaced with 1−0.5/ 
n, where n was the number of Go or NoGo trials.48 The sensitivity index d’, rates of omission and commission errors, and 
hit response time of the Go/NoGo task were compared in a series of repeated measures ANCOVAs using a two-factor 
design (BPF group: high/low; emotional condition: positive/ neutral/ negative). To further explore the effect of 
invalidating family environment, extra ANCOVAs, including invalidating family environment as a covariate, were 
performed. All post-hoc tests were performed using the Bonferroni correction. Significance levels were adjusted when 
necessary using Greenhouse–Geisser epsilon correction. All p values were two-sided, and findings at the p < 0.05 level 
were considered significant.

Results
Participant Characteristics
Demographic and psychometric characteristics comparing the high-BPF and low-BPF groups are presented in Table 1. 
There were no significant differences in gender composition between the two groups, but a significant difference in age 
was found. Thus, age was incorporated as a covariate in all the following analyses. High-BPF participants scored 
significantly higher in BPF and invalidating family environment than the low-BPF group.

ANCOVA without Invalidating Family Environment
To examine group differences in behavioral data of the Go/NoGo task (Table 2), four repeated measures ANCOVAs were 
performed.

No significant main effects of emotional conditions were found. The sensitivity index d’, omission error rate, 
commission error rate, and hit response time all showed a significant main effect of group (F(1, 480) = 8.81, p = 
0.003, η2 = 0.018; F(1, 480) = 6.92, p = 0.009, η2 = 0.014; F(1, 480) = 5.568, p = 0.019, η2 = 0.011; F(1, 480) = 4.01, p = 
0.046, η2 = 0.008, respectively), indicating that high-BPF group had overall lower d’, higher omission and commission 
error rates, and shorter hit response time. The interaction between group and type of emotions was significant only for 
commission error rate (F(2, 960) = 3.25, p = 0.039, η2 = 0.007). Bonferroni post hoc tests showed that the commission 
error rate of high-BPF group was significantly higher with positive emotional stimuli (p = 0.002) than that of low-BPF 
group. The differences with negative (p = 0.079) and neutral (p = 0.441) emotional stimuli were not significant.

Table 1 Demographic and Psychometric Characteristics by BPF 
Group

High-BPF (n=73) Low-BPF (n=410) χ2/t

Age (years) 15.66 ± 0.81 14.86 ± 1.17 5.61***

Gender, n <0.001
Male 35 196

Female 38 214

MSI-BPD 7.95 ± 1.05 2.01 ± 1.96 37.91***
CIFS-A 115.03 ± 27.39 92.13 ± 19.68 6.83***

Notes: All continuous data are given as M ± SD. Group comparisons were by χ2- 
test for categorical variables and t-tests for continuous variables; ***p < 0.001. 
Abbreviations: BPF, borderline personality features; MSI-BPD, McLean Screening 
Instrument for Borderline Personality Disorder; CIFS-A, Chinese Invalidating 
Family Scale for Adolescents.
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ANCOVA with Invalidating Family Environment
After controlling invalidating family environment, the main effects of group on d’ (F(1, 479) = 5.76, p = 0.017, η2 = 0.012) and 
omission error rate (F(1, 479) = 6.38, p = 0.012, η2 = 0.013) were still significant. However, for commission error rate, there was 
no longer a significant group effect (F(1, 479) = 2.40, p = 0.122, η2 = 0.005) or group × emotional condition interaction (F(2, 958) 
= 2.19, p = 0.112, η2 = 0.005). The group effect on hit response time was also not significant (F(1, 479) = 3.04, p = 0.082, η2 = 
0.006).

The effect of invalidating family environment was significant only on commission error rate (F(1, 479) = 4.48, p = 
0.035, η2 = 0.009). It was significantly positively correlated with commission error rate under positive (r = 0.167, p < 0.001) 
and negative emotional conditions (r = 0.143, p = 0.002) but showed no significant correlation with commission error rate 
with neutral emotions (r = 0.074, p = 0.104). No other effects were significant.

Discussion
Our study investigated the difference in response inhibition function between adolescents with different levels of BPF 
under positive, neutral, and negative emotional conditions using the Go/NoGo paradigm. We also explored the influence 
of invalidating family environment. Results showed that high-BPF participants displayed poorer overall performance 
with higher rates of omission error and quicker reaction to stimuli than low-BPF ones in all conditions. However, their 
higher commission error rates only occurred under positive emotions, and this group difference became non-significant 
after controlling the invalidating family environment. Taken together with its significant effect on commission error rates, 
invalidating family environment appears to be highly relevant to the formation of high-BPF adolescents’ response 
inhibition deficit. Given the diagnostic complexities associated with adolescent BPD, our findings offer only 
a preliminary framework of relevant risk factors. Further research involving clinically diagnosed samples is essential 
to validate and extend these observations.

Impulsivity in BPF in Emotional Contexts
The sensitivity index d’ measures participants’ ability to distinguish between stimuli with higher values representing 
higher performance levels.49 In our study, high-BPF adolescents’ overall lower d’ values suggest that they had greater 
difficulty with the task demands. Further, high-BPF participants made more omission errors regardless of the emotional 

Table 2 Behavioral Data of the Go/Nogo Task in Positive, Neutral, 
and Negative Emotional Conditions by BPF Group

Variable High-BPF (n=73) Low-BPF (n=410)

d’
Positive 2.93 ± 0.89 3.28 ± 0.56

Neutral 3.01 ± 0.85 3.23 ± 0.65
Negative 3.05 ± 0.74 3.25 ± 0.60

Omission Error Rate (%)

Positive 4.95 ± 8.05 2.86 ± 6.77
Neutral 6.70 ± 15.69 3.70 ± 9.02

Negative 4.49 ± 9.29 3.08 ± 6.91
Commission Error Rate (%)

Positive 13.24 ±17.78 7.15 ± 9.29

Neutral 9.67 ± 11.71 7.59 ± 10.57
Negative 10.73 ± 12.01 7.51 ± 9.24

Hit Response Time (ms)

Positive 228.71 ± 47.98 234.39 ± 49.67
Neutral 229.85 ± 53.01 232.50 ± 46.14

Negative 228.70 ± 51.81 235.28 ± 47.99

Notes: All values are given as M ± SD. 
Abbreviations: BPF, borderline personality features.
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conditions. The omission error rate in the Go/NoGo paradigm is regarded as a measurement of sustained attention.50,51 

Based on the structure of impulsivity proposed by the Barratt Impulsiveness Scale,52 the attention deficit belongs to the 
factor of attentional impulsivity, indicating poor cognitive control and inattention. Therefore, our findings demonstrate 
that high-BPF adolescents display a higher level of attentional impulsivity, which is relatively stable across different 
emotional contexts.

Regarding commission error rates, the most sensitive indicator of response inhibition function,25,50,51 we found that 
the values of high-BPF adolescents were significantly higher only under positive emotional conditions. This expressly 
highlights the prominent role of positive emotions in eliciting impulsive behaviors in adolescents high in BPF.

The study by Fossati et al17 investigating BPF among Italian nonclinical adolescents found that while the difference 
in positive urgency (the tendency to act rashly when experiencing intense positive affect) remained significant between 
high-BPF adolescents and controls after controlling negative urgency (the tendency to act impulsively when experiencing 
negative affect), the difference in negative urgency became insignificant when controlling positive urgency. They thus 
proposed that positive urgency might be relevant particularly to adolescent BPF. Our study provided some behavioral 
evidence for this view, suggesting that high-BPF adolescents may be more easily influenced by positive emotions to 
perform impulsive behaviors, and this might be an important component of adolescent BPF.

The urge to act more impulsively when confronted with positive rather than negative emotional stimuli was also 
found among healthy individuals by the study of Albert et al.53 They found that participants made more commission 
errors to positive emotion-arousing stimuli than to negative and neutral ones in a Go/NoGo task. They explained that the 
natural association between pleasant stimuli and approach-related behaviors made inhibiting responses to them more 
difficult. In light of their view, we could suppose likewise that high-BPF adolescents might be especially attracted to 
positive stimuli, have a stronger tendency to approach pleasant and reward-related events, and find it harder to resist such 
a tendency. This tendency may even have a possible link with their chronic feelings of emptiness and desperate need of 
others, one of the symptoms most relevant to the diagnosis of adolescent BPD.54 Future research might specifically 
explore their relationships. Albert et al also demonstrated that the anterior cingulate cortex (ACC), the structure involved 
in emotional response inhibition, consumed greater resources to withhold responses to positive stimuli than non-positive 
ones.53 Research has revealed a reduction in ACC volume in adolescents with BPD,55 which is possibly the neural basis 
of the participants’ inhibition deficit under positive emotional contexts in this study.

Our findings are inconsistent with some previous studies using the Go/NoGo paradigm in which BPD patients were 
observed to make more commission errors only in negative emotional conditions22 or display no deficits at all.56,57 One 
possible reason is that all studies above selected participants from adult clinical populations, but the participants in our 
study are a community adolescent sample. It is possible that it may indicate an important divergence of BPF between 
adults and adolescents. More research is necessary to specifically compare the inhibition function of high-BPF 
adolescents and adults under different emotional contexts to validate this point.

Regarding hit response time, high-BPF adolescents in this study showed a quick reaction style regardless of emotional 
conditions. While faster responses fit naive ideas of impulsive behaviors, most previous studies found that clinical groups 
with higher impulsivity displayed longer reaction time.27,58,59 Some researchers proposed high impulsivity may lead to 
shorter reaction time in simple tasks but prolonged deliberation time in more complex ones.26 Therefore, the shorter hit 
response time of high-BPF participants in this study may be related to the relatively simple demands of our tasks.

The Effect of Invalidating Family Environment
After including invalidating family environment as a covariate, the difference between groups in omission error rate 
remained significant. In contrast, the difference in commission error rate became non-significant. Moreover, invalidating 
family environment had no significant effects on omission error rate, but a significant positive correlation was found 
between it and commission error rate under positive emotions. These findings suggested that attentional impulsivity 
might be relatively independent of family environments, and that response inhibition deficit observed under positive 
emotional contexts could be partly explained by their invalidating family environment.

Based on the biosocial theory, it is the reciprocal transactions between biological vulnerability and invalidating 
environments that lead to aggravating emotional dysregulation and behavioral dyscontrol.28,29 Faced with caregivers’ 
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invalidating responses to their emotions, children, especially those with biological vulnerabilities for BPD, fail to study 
the proper way of regulating emotional arousal. They have no alternative but to exploit extreme behaviors to elicit helpful 
responses from their caregivers, and in the long run, their emotional sensitivity and impulsive behavior tendencies are 
intermittently reinforced.29,31 On the contrary, an environment with strong family support can protect biologically 
vulnerable children so as not to induce manifestations of their vulnerability.29

Additionally, the neurodevelopmental alterations may mediate the relationship between invalidating environment and 
deficits in response inhibition. There is evidence that early life stress, including invalidating family environment, could affect 
the development of frontostriatal circuits and regulatory networks encompassing the amygdala, therefore predisposing to the 
inability of inhibitory control and emotional regulation.60 Childhood trauma could also portend impairment of the function and 
activation of ACC,61,62 which has been proven to play a vital role in the inhibition of emotional responses, especially positive 
ones.53 This is a possible explanation why high-BPF adolescents’ inhibition function was observed to be most prominently 
damaged in positive emotional conditions when ACC is required to integrate more resources.

Limitations
The results of our study must be considered in light of several limitations. First, measures of BPF were only administered 
using MSI-BPD, a self-report screening tool without clinical confirmation, and no clinical assessment interviews were 
conducted. As a screening measure, MSI-BPD is tooled to be highly sensitive and not particularly specific and 
accordingly may lead to a high rate of false positives. Also, the scores within the low-BPF group as measured by the 
MSI-BPD ranged from 0 to 6, indicating considerable heterogeneity within this group. Future research should assess 
different dimensions of BPF using multiple measures of psychopathology, and further incorporate clinically diagnosed 
BPD samples using structured clinical interviews as the gold standard, to establish diagnostic accuracy and general
izability. Second, BPF are heterogeneous, but our study did not take other symptomatology characteristics of relevant 
disorders into account. Future research needs to investigate the extent to which comorbidity could moderate the 
association between BPF and impulsivity. Third, regarding the Go/NoGo paradigm, the low overall error rates indicate 
that its task might be too simple. Future studies should therefore set a higher rate of Go trials to NoGo trials. Finally, 
owing to the cross-sectional design, our study could not provide concrete causal conclusions.

Conclusions
The current study provides preliminary evidence that response inhibition deficits under positive emotions may be uniquely 
relevant to adolescent BPF and influenced by invalidating family environment. Despite the limitations, our study offers novel 
insights into the phenomenological features and pathological mechanisms underlying adolescent BPF. Our findings have 
important clinical implications for more targeted diagnostic and treatment strategies for adolescent BPD. We recommend that 
future studies further investigate whether inhibitory deficits under positive emotions could serve as a valid early indicator of 
BPD for adolescents through longitudinal tracking. Also, clinicians need to carefully assess patients’ impulsive behaviors 
occurring during times of positive affect, which might be less likely to be reported as problematic, especially during 
adolescence, and highlight the handling of positive emotions in the treatment of adolescents with salient BPF.
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