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Borderline personality disorder (BPD) is a severe and complex mental disorder that traditionally has been found to be more frequent in the female gender in clinical samples. More recently, epidemiological studies have provided conflicting data about the prevalence of borderline disorder in the two genders in community samples. In order to explain this heterogeneity, some authors hypothesized the presence of a bias in the diagnostic criteria thresholds (more prevalent in one gender than another), in the population sampling (community versus clinical), in the instruments of evaluation (clinician versus self-report measures), and in the diagnostic construct of BPD. Beyond the question of the different prevalence of the disorder between genders, the debate remains open as to how personality and clinical characteristics, and attitude toward treatments express themselves in the two genders. This narrative review is aimed to provide an updated overview of the differences among genders in BPD in terms of diagnosis, temperamental and clinical characteristics, comorbidities, findings of neuroimaging, and treatment attitudes. Studies that specifically investigated the gender differences in BPD patients are rather limited. Most of the investigations did not consider gender as a variable or were characterized by a significant imbalance between the two genders (more commonly in favor the female gender). The main results indicated that men were more likely to endorse the criteria “intense and inappropriate anger” and “impulsivity,” whereas women endorsed the criteria “chronic feelings of emptiness,” “affective instability,” and “suicidality/self-harm behaviors.” These findings reflect differences in temperament and symptoms of the two genders. Other relevant differences concern pattern of comorbidity, specific neurobiological mechanisms and attitude to treatments. Main limitations were that only one database was searched, time of publications was limited, non-English manuscripts were excluded, and the quality of each paper was not commented.
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1 Introduction

Borderline personality disorder (BPD) is a complex and heterogeneous mental disease characterized by a pattern of identity diffusion, interpersonal instability, and chronic feeling of emptiness, with episodes of severe affective and impulsive dyscontrol (1).

These psychopathological features are exhibited in both genders, but whether they are more common for men or women is still debated in the literature and remains an open empirical question. Studies that specifically investigated clinical differences among gender in BPD patients are still limited (2). Some of these indicated that certain BPD features are more commonly found in women (3–9) others showed no significant difference across gender (10–13) and the minority of them reported that some clinical manifestations are more common in men (3, 6, 14).

Epidemiological studies have estimated a prevalence of BPD that ranges between 0.7 to 5.8% in the general population (15, 16). In clinical settings this prevalence arises up to 10% of all psychiatric outpatients and up to 15–20% of inpatients (1, 17, 18). Investigations have obtained contradicting results on gender-specific prevalence rates of BPD and the true prevalence of BPD by sex is still unknown. Traditionally, the diagnosis of BPD was considered more common in women, at least in clinical populations (around 75%) (1, 19–22), but recent epidemiological studies reported quite different prevalence rates among countries. In the United States prevalence of BPD did not differ significantly between men and women (5.6% vs. 5.2%) (16).

A Norwegian community sample reported prevalence rates of 0.4% for BPD in men and 0.9% in women (23). By contrast, a study from the United Kingdom found a BPD prevalence rate of 1% in men and 0.4% in women (24).

Some Authors have tried to explain the reasons of this heterogeneity (25–27). Widiger et al. (25) have hypothesized the presence of several biases: in the diagnostic thresholds across disorders more prevalent in one gender or another, in the population sampling (community versus clinical), in the instruments of evaluation (clinician versus self-report measures), and in the diagnostic construct of BPD itself (25). In contrast with the evidence from population-based studies indicating similar rates of BPD among men and women living in the community, BPD is less commonly diagnosed in men in clinical samples (1). Women are known to be more prone to seek help in the health care services for mental health problems compared to men. However, the size of the gender gap could reflect a gender bias in the diagnostic and assessment procedures, leading to under-recognize the disorder in men attending mental health services (27–30). Investigations specifically aimed to evaluate the occurrence of BPD in men are almost totally missing. Some Authors (31) attributed the higher rate of BPD among female gender to the higher risk of sexual abuse among women (early traumatic experiences are known to be considered a relevant risk factor in developing BPD), and to invalidating cultural ideals for women (some unconventional behavior could be considered pathological more often in women than in men). Potential physiopathological explanations of the role of trauma and stress should be considered. In fact, the link between trauma and stress and BPD may be partially mediated by a deregulated hypothalamic–pituitary–adrenal (HPA) axis (32–34) and chronic inflammation (35, 36), affecting brain circules and leading to increase vulnerability to BPD. Given gender differences in trauma/early life stress prevalence these mechanisms are highly relevant.

The majority of the literature on BPD did not consider gender as a separate variable, so there is a scarcity of data concerning potential gender differences in people with BPD that could impact the manifestations, course, and treatment of the disorder in both men and women (7, 13, 37).

The aim of this narrative review is to provide an updated overview of the gender differences in BPD in terms of diagnosis, comorbidity, temperamental and clinical characteristics, neuroimaging and treatment utilization.

We conducted a search in Pubmed database of the studies focused on gender differences in borderline personality disorder published between 1983 and 2023 and using the following terms: ((borderline personality disorder) AND ((gender) OR (male gender) OR (female gender))) AND ((temperament) OR (diagnosis) OR (comorbidity) OR (clinical characteristics) OR (neuroimaging) OR (neurobiology) OR (treatment)). Eligibility status for articles was defined by the initial screening of studies on the basis of title and abstract. Papers that passed the initial screening were further selected on the basis of a careful examination of the full manuscript content. The review considered only articles written in English. The literature search is summarized in the flowchart (Figure 1).
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FIGURE 1
 Flowchart.


We included the following type and number of studies: 4 longitudinal, 29 cross-sectional, 3 epidemiologic survey, 10 case–control studies. Number of studies participants ranged between 13 and 34.653. Age of patients ranged between 11 and 90 years. Most of the participants were Caucasian.



2 Gender differences in the diagnosis of BPD

As we have mentioned in the previous paragraph, gender differences in prevalence rates of BPD could be due to the true group differences or might reflect some form of gender bias in diagnostic criteria or in the assessment instruments used to confirm the diagnosis (38).

Kaplan et al. (39) first emphasized the importance of gender bias in DSM psychiatric diagnoses, attributing this bias to the fact that the authors who took part to the DSM-III Task Force were mainly men and had codified certain masculine conceptions of healthy and pathological behaviors (39). Thus women who did not conform to sex-role stereotypes were more likely to receive a psychiatric diagnosis (i.e., BPD) (40).

First studies on this topic investigated whether women were more prone to be diagnosed with BPD than males according to DSM-III criteria (14, 41). The investigation by Henry and Cohen (14) consisted of administering a questionnaire to 277 undergraduate and graduate students without a psychiatric diagnosis. Results showed that healthy men exhibited more characteristics of borderline personality disorder than healthy women. Authors hypothesized that labeling processes may be a contributing factor in the overrepresentation of women among patients who received a diagnosis of BPD. They also stated that there is probably a bias in the diagnostic thresholds: for example “inappropriate and intense anger” was considered more “pathological” in the female sex than in the male, despite being more frequently reported in men. Biases during the diagnostic processes were pointed out in another study (41) aimed to test in 101 clinicians adherence to the diagnostic criteria of personality disorders during the diagnostic process. Findings highlighted a modest concordance between clinical diagnoses and the DSM-Ill criteria for BPD. In particular, authors found that female patients were more likely to be misdiagnosed with BPD when both the physician and the patient were females, suggesting less acceptance of borderline-like traits and behaviors in women by women (41).

The results of another study conducted by the same research group (2002) seem to go in a different direction. Authors enrolled 101 college students who completed a questionnaire (DSM-IV criteria) to describe themselves and to establish for each criterion which would cause difficulty in functioning for females and for males. There were no gender differences in the self-ratings of BPD criteria and the criteria were retained equally problematic for each gender (42).

Boggs et al. (27) evaluated in 668 individuals the presence of a sex bias in the diagnostic criteria for four personality disorders: borderline, schizotypal, avoidant, and obsessive-compulsive personality disorders. Authors adopted a regression model to identify bias as differences between males and females across each diagnostic criterion and level of functioning. In contrast with the other diagnoses that were examined in this study, the BPD criteria showed the largest functional disparity between genders. Only the criterion “impulsivity in multiple areas” did not display a bias among genders. These findings highlighted that all BPD criteria, except for impulsivity, tended to underestimate the level of global functioning in women as compared to men (27).

In recent years, Authors have attempted to explain whether the gender differences in prevalence of BPD is due to true group differences or to a diagnostic bias using a different and specific method: “Item response theory” (IRT) to detect “Differential Item Functioning” (DIF) (43). DIF occurs “when individuals who have the same standing on the latent trait do not have the same probability of item endorsement” (44, 45). DIF is only identified after checking for group differences on the latent trait. Thus it can be adopted as a powerful method to settle true group differences from bias at the level of DSM criterion (43).

Jane et al. (38) checked DSM-IV personality disorder criteria for potential DIF in a nonclinical sample with a rather equal distribution among gender (433 military participants and 166 college students) in which only 12 and 3 individuals in each sample evidenced BPD traits. Authors found that none of the BPD criteria demonstrated gender bias. These results could be interpreted with caution because of the limited presence of BPD traits detected in the overall sample (38).

Sharp et al. (43) evaluated gender-based DIF in BPD criteria in a sample of 747 adult psychiatric inpatient (376 males and 371 females). For the majority of criteria (seven out of nine) authors found a gender invariance, while for the criteria: “uncontrolled anger” and “impulsivity” they observed a different functioning between gender. This result suggested that SCID formulations of these criteria lead in clinicians to a greater tendency to assign positive ratings to men (43).

Finding concerning the imbalance between genders (in favor of males) of the assignment of the criterion “impulsivity” was confirmed in the study performed by Hoertel et al. (46). These authors evaluated data from the second wave of the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC), including 34.653 subjects. Females and males were compared. Differences among genders were found for some specific BPD items. Females tended to be less prone to endorse impulsivity at lower degree of borderline personality disorder severity than males. On the opposite, affective instability, self-mutilating behaviors/suicidality and chronic feelings of emptiness were more discriminant in terms of severity in women than in men. No significant differences among genders were observed for the remaining DSM-IV symptoms.

These data were substantially confirmed in the recent study performed by Martin and et al. (47). They included 22.060 undergraduate students (65.5% females) tested with the McLean Screening Instrument for Borderline Personality Disorder. DIF was detected for: self-harm/suicidality, affective lability, abandonment, impulsivity, and anger. At the same level of the latent construct of BPD, females were more likely to endorse self-harm behaviors/suicidality, affective instability, and fears of abandonment, while males were more likely to endorse anger and impulsivity at lower levels of BPD.

Although studies having specifically investigated the possibility that the imbalance in the prevalence of BPD between males and females depends on diagnostic biases are still very limited, it is possible to make some comments. Studies are rather heterogeneous: some investigations were conducted in non-clinical samples (14, 38, 41, 47, 48) and one study was focused on the misdiagnosis of BPD when the physician and the patient were of the same gender (41).

One investigation reported that all diagnostic criteria display a bias, except for impulsivity (27), while another study stated that none of the BPD criteria demonstrated a gender bias (38). More recent studies (43, 46, 47) substantially agree in retaining that gender bias in diagnosis exists. In particular, at the same level of the latent traits of BPD, men were more likely to endorse intense and inappropriate anger and impulsivity (43, 47), whereas women were more likely to endorse chronic feelings of emptiness, affective instability, and suicidality/self-harm behaviors (46, 47). Results are reported in Table 1.



TABLE 1 Gender differences in the diagnosis of BPD.
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3 The role of gender in temperamental and clinical characteristics of BPD

Several research groups have examined gender differences in BPD, but they have mainly focused on psychiatric comorbidities (see the following paragraph) and rather little attention has been paid to the differences among genders in temperamental and personality traits and in understanding how males and females express the disease clinically. Referring to Cloninger’s psychobiological model, some authors suggested that differences exist in temperament dimensions between genders (15, 49), particularly in novelty seeking, the temperament dimension that specifically differentiated BPD patients from non-clinical patients, patients without personality disorders, and patients with other personality disorders (including other diagnoses of cluster B disorders). Study performed by Barnow et al. (15) comparing a large inpatient sample of 202 subjects with BPD with other clinical control groups stated that explosive elements with high level of novelty seeking appear to differentiate men from women with BPD. In fact, BPD males were characterized by high levels of novelty seeking and harm avoidance, while BPD females had high levels of harm avoidance, but not of novelty seeking (15). Banzhaf et al. (49) evaluated the dimensional personality profiles of men and woman in 171 BPD patients. They found only few differences in personality profiles and clinical manifestations: females displayed a higher rate of neuroticism and agreeableness, while males showed higher rates of dissocial behaviors. These findings are consistent with the sex role theories regarding affect regulation, which suggest that women use more self-focused activities with internalizing behaviors than men (4, 49). Among temperamental traits, aggression was found a predictor for the early diagnosis of BPD with some gender differences in a prospective study performed in 484 adolescents with BPD features (50). In particular, relational aggression was the main predictor in boys, while physical aggression was the strongest predictor in girls.

Concerning clinical characteristics, authors do not all agree in retaining that symptoms and severity of BPD are meaningfully different in the two sexes (10, 13). For example, Johnson et al. (13) concluded that men and women “displayed more similarities than differences” (13). Zlotnick (12) did not find different level of emotional distress or overall impairment at clinical presentation in BPD females compared with BPD males. Marchetto and co-workers (2006) sustained that there may not be gender differences in BPD with regard to specific kind of self-harm conducts (i.e., self-cutting) (10).

Nevertheless, several investigations showed that distinctive symptom patterns among genders exist (3–9). McCormick et al. (4) enrolled 163 BPD patients (138 females and 25 males) to evaluate specific symptom domains in males and females. They found few differences in overall severity of symptoms, but women showed higher levels of depression, anxiety, and obsessive-compulsive symptoms than males (4). Some of these findings were confirmed by a large community sample of 6.838 individuals with a more equal distribution of gender (3,287 males and 3,551 females) (5). Authors investigated sex differences in the features of BPD, assessed with the Personality Assessment Inventory–Borderline Features scale (PAI-BOR) (51). Women reported more borderline characteristics for affective instability (depression and anxiety), disturbed relationships, but not for self-harm. An interesting result concerns identity disturbance. Women seemed to experience and report more frequent problems in the area of identity. This finding had already emerged from the study of Johnson et al. (13) in which more females endorsed the criterion “identity disturbance” than males at the Diagnostic Interview for DSM-IV Personality Disorders (DIPD-IV) (13). Tadićc et al. (6) performed a study in 159 BPD patients (110 women and 49 men) and found that women with BPD experienced more often affective instability than men, who displayed more frequent outbursts of anger (6). A relevant contribution comes from a 11-years follow-up study (3) that combines the results of two major studies: the Avon Longitudinal Study of Parents and Children (ALSPAC) and the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) (2004). This investigation had two objectives (1): to assess the prevalence of DSM-IV borderline personality disorder and its constituent symptoms in a community sample of late-latency children (6.330 subjects), and (2) to compare these rates to those found in a community sample of American adults (34.653 subjects). The resulting comparison of the ALSPAC data and the NESARC data showed that significant gender differences in clinical manifestations of BPD were found in childhood as well as in adulthood. In particular, in females a higher level of mood reactivity and chronic feelings of emptiness was registered, while males were observed to have engaged in at least two forms of impulsivity other than self-destructive acts.

Regarding the symptom dimension of aggression, the issue is controversial. In fact, some Authors retained that there are not differences in prevalence of aggression between men and women with BPD. No gender differences in aggression of BPD patients were found by Newhill et al. (37) in a sample of 220 patients (116 females and 104 males), by Scott et al. (52) in 75 psychiatric outpatients and 75 community residents (98 females and 52 males), and by Silberschmidt and co-workers (2015) in 770 patients (559 females and 211 males) (52). Moreover, in the last study, women displayed a higher degree of hostility than men. In contrast with these results, Sher et al. (8) found that men with BPD were more aggressive than women with BPD. Authors specified that the difference concerned physical aggression, but not verbal aggression (8).

Finally, a study focusing on gender differences in 207 BPD patients (140 females and 67 males) in terms of emotional and cognitive dimensions, namely hopelessness, alexithymia, sensory profile, and coping strategies (9), showed that women had higher levels of alexithymia and hopelessness in comparison with men, and higher levels of sensory sensitivity. Concerning coping strategies females displayed a higher degree of “restraint coping” and “use of instrumental social support” than males.

In summary, available investigations suggested statistically significant but modest differences among gender in terms of clinical manifestations and symptom domains. BPD females more likely reported affective instability (3–6), identity disturbance (5, 13), chronic feelings of emptiness (3), and unstable relationships (5), but not self-harm behaviors (3, 5, 10). Conversely, men were significantly more likely to engage in impulsive behaviors (3) and express outbursts of anger (6). Females with BPD showed hypersensitivity to external stimuli, which may generate anxiety and avoidance, and had higher levels of alexithymia with a greater tendency to despair (9). Taken together, results regarding aggression suggested that BPD attenuates rather than aggravates the gender difference in aggression usually present in the general population (53). Results are reported in Table 2.



TABLE 2 The role of gender in temperamental and clinical characteristics of BPD.
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4 Comorbidities and gender

The presence of two or more psychiatric conditions in an individual is a complex phenomenon that can vary on the basis of several factors, including gender. BPD is not an exception. As we will illustrate in this section, there are notable differences in comorbidity patterns between males and females with BPD.

A first major scientific contribution to the study of gender differences in comorbidity in BPD patients was provided by Zanarini and et al. (54, 55), who conducted two studies involving a sample of 504 patients. The aim of the studies was to assess the lifetime rates of occurrence of a full range of DSM-III-R axis I (54) and axis II (55) disorders in a group of patients diagnosed with BPD. Concerning Axis I disorders (54), Authors showed that male and female BPD patients had similar rates of comorbidity in terms of psychotic disorders (about 1%), somatoform disorders (about 10%), anxiety disorders (over 80%), and mood disorders (over 90%). In contrast, a higher percentage of male BPD patients fulfilled the criteria for alcohol abuse/dependence (74% male versus 46% female), drug abuse/dependence (65% male versus 41% female), and overall substance abuse/dependence (82% male versus 59% female). On the opposite, a considerably greater proportion of BPD patients who were females met the criteria for anorexia nervosa (25% females versus 7% males), bulimia nervosa (30% females versus 10% males), eating disorder not otherwise specified (almost all cases were either binge eating disorder or purging disorder) (30% females versus 11% males), as well as the overall eating disorder category (62% females versus 21% males). Women with BPD were notably more likely than men to fulfill the DSM-III-R criteria for post-traumatic stress disorder (PTSD) (61% females versus 35% males). Several following studies reported similar results stating that females with BPD more often met the criteria for PTSD (6, 7, 13, 16, 49, 56), and eating disorders (6, 7, 12, 13, 56). Some authors reported significant differences also for major depression disorder (6, 7, 16), and anxiety disorders (4, 49). As concern substance use disorder, many studies confirm that it seems to be more common in men than in women (6–8, 12, 13).

However, some studies provide data not concordant with more common findings. McCormick et al. (4) did not find differences among genders in the frequency of substance use disorders, depressive disorders, PTSD, panic disorder, and anorexia nervosa. It may be due to a different method in selection of the samples, choice of inclusion and exclusion criteria, and assessment of patients (4).

More recently, Dehlbom et al. (56) observed that men with BPD presented more often non-affective psychosis than woman (respectively 10.7% versus 5.9%).

As concerns Axis II disorders comorbidities, Zanarini et al. (55) highlighted some significant differences between male and female BPD patients: a significantly higher percentage of males than females met DSMIII-R criteria for narcissistic personality disorder (respectively 30% vs. 13%), antisocial personality disorder (respectively 48% vs. 16%), paranoid personality disorder (respectively 45% vs. 26%), passive-aggressive personality disorder (respectively 46% vs. 19%), and sadistic personality disorder (respectively 16% vs. 3%).

Some of these data were confirmed by other investigations. In particular, men with BPD were found to present higher rates than women of antisocial personality disorder (4, 6–8, 13, 16, 49, 56, 57), narcissistic personality disorder (7, 8, 13, 16, 49), and schizotypal personality disorders (8, 13).

On the other hand, women showed more frequently than men histrionic personality disorder (4, 6), dependent personality disorder (8, 57), and obsessive-compulsive personality disorder (8).

Regarding comorbidity with PTSD and exposure to trauma a specification is needed. Some symptoms of complex-PTSD are overlapping with those of BPD. Both disorders are characterized by difficulties in affect regulation, self-concept, and interpersonal relationships (58). As a result, we cannot rule out that some patients receive a diagnosis of BPD when in fact complex-PTSD better fits their experiences (59). This misdiagnosis may contribute to the difference in prevalence between genders since complex-PTSD as well as PTSD has been found more prevalent in females (60, 61).

In conclusion, we can suggest that BPD women more often experience “internalizing” disorders in comorbidity with BPD, while men more often report “externalizing” disorders. As hypothesized by Krueger (62), internalizing disorders reflect inwardly directed distress. Thus patients are more likely to meet the criteria for depression, anxiety, eating disorders, and somatoform disorders. On the other hand, externalizing disorders are directed outwardly, placing the subject at odds with society, as it happens in antisocial personality disorder or substance use disorder. Results are shown in Table 3.



TABLE 3 Comorbidities and gender.
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5 Gender differences and neuroimaging in BPD

While BPD is primarily diagnosed through clinical assessment and criteria defined in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), neuroimaging research aims to shed light on the brain mechanisms and structural/functional differences associated with the disorder. Within this framework, we analyzed the limited and preliminary data suggesting differences in neuroimaging findings between male and female individuals with BPD. It is necessary to note that, to our knowledge, there are no studies that have specifically assessed structural brain differences in BPD by direct gender comparisons. The observations we can draw derive from studies that have evaluated women with BPD versus healthy women and men with BPD versus healthy subjects of the same gender. Some studies suggested that there may be gender differences in the structural brain abnormalities associated with BPD. Soloff et al. (63) in a study on 34 BPD subjects (22 females, 12 males) and 30 healthy controls (19 females and 11 males) distinguished gender-specific neuroanatomical differences. They observed that, in contrast to healthy controls of the same gender, women with BPD exhibited decreased gray matter volumes in the amygdala and hippocampus, whereas men with BPD displayed decreased volume in the anterior cingulate cortex and increased volume in the right putamen (63). These data are aligned with findings from two studies focused exclusively on male BPD patients compared to healthy males. Volume reductions were found in specific brain regions, including the superior, medial, and middle frontal gyrus (64), as well as the orbital frontal cortex and ventromedial prefrontal cortex (65). Divergent findings were obtained by Mancke et al. (66), that analyzed data from 21 male BPD patients and 51 healthy controls. Authors observed no differences in amygdala volume between BPD patients and healthy volunteers, but a trend for a positive association between volume of the right amygdala and aggressiveness in male BPD patients and, through analyses of amygdala shape, a positive association between regions of the left superficial and laterobasal amygdala of male BPD patients and aggressiveness.

With regard to functional neuroimaging, five investigations evaluated the abnormalities of brain activity and connectivity in men and women with BPD (67–71).

The study by New et al. (67) on 38 BPD patients with intermittent explosive disorder and 36 healthy controls who participated in the Point Subtraction Aggression Paradigm (PSAP), a validated method of provoking aggression in a laboratory setting through a computer game, did not found any gender differences in brain metabolism in prefrontal and amygdala areas while participants were performing the PSAP. Patients reacted aggressively and showed increased activity in emotional brain areas, including amygdala and orbital frontal cortex in response to provocation, but not in more dorsal brain regions associated with cognitive control of aggression. In contrast, healthy controls showed an increased activity in dorsal regions of prefrontal cortex, that are areas involved in top-down cognitive control of aggression and, more broadly, of emotion (67).

In a following analysis of the same data, conducted by Perez-Rodriguez et al. (70), authors focused on the role of the corpus striatum, which is closely connected with the medial frontal cortex and plays an important role in motivated behaviors and in the processing of rewarding stimuli (72). In this analysis, some gender differences emerged. In comparison to female patients, males with BPD and concurrent Intermittent Explosive Disorder exhibited a notably reduced glucose metabolism rate within the striatum. The decreased activity in the striatum that was observed in male BPD patients may be linked to a potential difficulty in assessing situational context. This abnormality could hinder the inhibitory functions of prefrontal regions, possibly leading to an increase in aggressive behavior over time (70).

The role of serotonin-2A receptor was also investigated by Soloff and collaborators, using positron emission tomography. Differences in serotonin-2A receptor binding were found in subjects with BPD compared to healthy subjects. Gender effects were present, as binding potentials predicted impulsivity and aggression in BPD females and healthy males, but not in BPD males. Authors hypothesized that gender may mediate the clinical expression of aggression and impulsivity in BPD (68).

A relevant contribution in this field was given by Herpertz et al. (69) who performed a functional magnetic resonance imaging study on 33 female and 23 male patients with BPD and 30 healthy women and 26 healthy men. Some specific gender differences were found: males with BPD were found to have a higher activation in the left amygdala than female patients. During the anger induction (anger induction was based on narratives of harsh interpersonal rejections) men with BPD exhibited higher activity in the lateral orbitofrontal and dorsolateral prefrontal cortices compared with healthy men and female patients. In female patients a positive connectivity between the amygdala and the posterior middle cingulate cortex was observed, while in male patients this connectivity was negative. In addition, in male patients authors showed negative modulatory effects of trait anger on the matching between the amygdala and the dorsolateral prefrontal cortex, as well as the amygdala and the lateral orbitofrontal cortex, whereas in female patients trait anger had a positive modulatory effect on the coupling between the dorsolateral prefrontal cortex and the amygdala (69). These results are in line with another trial that identified a connection of aggressiveness and trait anger with specific brain regions such as amygdala, anterior prefrontal cortex, and dorsolateral prefrontal cortex in male BPD patients (71).

More in details, Bertsch et al. enrolled 15 medication-free male patients with BPD and 25 healthy men who took part in a social Approach-Avoidance task in the magnetic resonance-scanner. Male patients with BPD showed reduced anterolateral prefrontal activations during emotional action control compared to healthy volunteers. Furthermore, outbursts of anger were negatively related to antero- and dorsolateral prefrontal activations, while they were positively related to amygdala activity in male patients.

Unfortunately, neuroimaging studies that have directly compared male and female subjects with BPD are too few to draw any conclusions. The observations that can be cautiously made are inferred from limited samples and in some cases of only one gender. The strongest finding that emerges from investigations that we have here discussed, is that there are some gender differences in activity of prefrontal cortex, striatum, and amygdala when patients are subjected to fMRI tasks that induce anger/aggression reactions. Results are displayed in Table 4.



TABLE 4 Gender differences and neuroimaging in BPD.
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6 Gender differences in treatment utilization

Data about patterns of treatment utilization by gender in BPD are rather scarce. Systematic reviews performed by the Cochrane Collaboration on treatment of BPD (22, 73–75) stated that the majority of studies consisted predominantly of females (58–96%). Thus the findings may not be automatically applied to the male patients.

There is a global consensus in retaining that patients with BPD, both men and women, have elevated rates of treatment use in comparison with other clinical groups (i.e., mood and anxiety disorders and other personality disorders) (76–78).

Engagement in treatment seemed to be different between genders: men are less prone to be engaged in all types of treatment (medical or psychiatric), while women are more likely to seek help (79). A possible explanation of these differences could be that men have a tendency to exhibit a “wait-and-see” behavior (80), while women more often ask for help for psychological distress and emotional difficulties and seek consultations with less shame (81). To our knowledge, four studies reported specific findings concerning differences in treatment utilization among genders in BPD patients (4, 56, 76, 82). Investigation performed by McCormick et al. (4) was already described in the previous paragraphs. Authors did not find significant differences in the use of mental health services or in the propensity to psychiatric medication and psychotherapeutic interventions (4). These results were substantially confirmed by Tomko et al. (82) in a cross-sectional study with a community BPD sample (1.030 subjects of which 57% female). Authors reported that although female with BPD showed slightly higher rates of psychiatric treatment utilization than males (medication, visits, and hospitalizations) this finding did not reach the statistical significance (82). A following study in a larger sample (409 women and 86 men) of BPD patients verified the lifetime patterns of treatments utilization by gender using an online questionnaire filled out by patients’ relatives. Rates of lifetime use of mental health services in terms of hospitalizations, day programs and halfway houses were similar across genders. Nevertheless, male subjects showed higher levels of use of drug/alcohol rehabilitation services and they received less psychotherapeutic and pharmacological interventions in comparison with females. In addition, patterns of duration of pharmacotherapy and psychotherapy in patients who actually began treatment were similar for the two genders, with the exception of anti-anxiety medications, that were prevalent in women (76). More recently, Dehlbom et al. (56) identified 802 men and 4.728 women with BPD in the Swedish health and administrative registers and evaluated the use of mental health care (including receipt of medications and psychotherapies) together with other demographical and clinical information (56). Consistently with results from Goodman et al. (76), authors found that men received less pharmacological and psychological treatments than women. However, similarly to the Tomko’s study, most of the differences in treatment with psychological interventions were nonsignificant in a multivariate model, suggesting that they were probably due to the differences in sociodemographic variables and comorbidities between the two genders. In fact, in this sample men were older than women, with a lower level of education, and were likely to receive social support.

In conclusion, studies on gender differences in the treatment of BPD are still very limited and suffer from common limitations: sample sizes are small (4) or unbalanced in favor of the female gender (56, 76); results of one study were based solely on parental reports (76); findings for specific psychological treatments or specific psychiatric medications have not been reported (82). Based on these observations, no final conclusions can be drawn. It seems that the rates of lifetime use of mental health services are similar across genders, but males showed higher levels of use of drug/alcohol rehabilitation services and received less psychotherapeutic and pharmacological interventions compared with females. Results are reported in Table 5.



TABLE 5 Gender differences in treatment utilization.
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7 Conclusion

Studies that have specifically assessed gender differences in BPD are still scarce and designed with heterogeneous methods (e.g., some studies regarding the fulfillment of diagnostic criteria for BPD were conducted in samples of nonclinical populations, most studies recruited samples with a higher proportion of female subjects, gender comparisons are inferred from comparisons between cases and controls of a single gender). With these limitations, the most relevant results obtained in studies of BPD patients in the last two decades are the following:

• men seemed to be more likely to endorse the DSM diagnostic criteria “intense and inappropriate anger” and “impulsivity,” whereas women were more likely to endorse the criteria “chronic feelings of emptiness,” “affective instability,” and “suicidality/self-harm behaviors”;

• higher level of the temperament dimension “novelty seeking” seemed to differentiate men from women with BPD. Moreover, BPD females showed a higher degree of affective instability, identity disturbance, chronic feelings of emptiness, and unstable relationships, but not self-harm behaviors in comparison with BPD males, while men were more engaged in impulsive behaviors and outbursts of anger than women. It is noticeable that a diagnosis of BPD appears to attenuate the gender difference in level of aggression commonly present in the general population;

• women with BPD had higher rates of comorbidity with depressive and anxiety disorders, eating disorders, and somatoform disorders. On the other hand, men were more likely to have a co-diagnosis of antisocial personality disorder or substance use disorder;

• some gender differences in activity of prefrontal cortex, striatum, and amygdala were observed when patients were tested with fMRI tasks that induced anger/aggression reactions;

• rates of use of mental health services were substantially similar among genders, but males used drug/alcohol rehabilitation services more than females and received less psychotherapeutic and pharmacotherapeutic interventions compared with females.

A review on gender differences in borderline personality disorder has been recently published (2) and deserves a comparison between its results and our findings. While conclusions concerning symptoms and comorbid disorders, developmental and biological factors, and treatment issues are mainly concordant in the two studies, our review contains a detailed examination of differences concerning prevalence of BPD and more common diagnostic criteria endorsed by male and female patients. In addition, we considered data on different profiles of temperament and personality traits. Some strengths and limitations of this review should be considered.

One of the strengths is the comprehensive comparison of the two genders regarding diagnostic criteria, manifestation, experience of symptoms and help-seeking behaviors.

Limitations include the fact that we searched only one database, we limited the time of the publications, we excluded non-English language manuscripts, and we did not provide a critique for the quality of each paper included (we did for some either individually or in a group).

Future research should be focused on implementing the knowledge that we have on this topic. In particular, if we consider gender a key element in patients assessment and management personalized interventions for males and females with BPD are a primary goal of investigations and clinical practice.



Author contributions

PB: Conceptualization, Supervision, Writing – original draft, Writing – review & editing. CeB: Methodology, Supervision, Validation, Writing – review & editing. DB: Conceptualization, Data curation, Validation, Writing – original draft. LB: Methodology, Writing – original draft. ClB: Supervision, Writing – review & editing. PR: Supervision, Validation, Writing – review & editing. SB: Conceptualization, Methodology, Supervision, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. American Psychiatric Association. Diagnostic and statistical manual of mental disorders fifth edition. Virginia, US: American Psychiatric Association (2013).

 2. Qian, X, Townsend, ML, Tan, WJ, and Grenyer, BFS. Sex differences in borderline personality disorder: a scoping review. PLoS One. (2022) 17:9015. doi: 10.1371/journal.pone.0279015

 3. Zanarini, MC, Horwood, J, Wolke, D, Waylen, A, Fitzmaurice, G, and Grant, BF. Prevalence of DSM-IV borderline personality disorder in two community samples: 6,330 English 11-year-olds and 34,653 American adults. J Personal Disord. (2011) 25:607–19. doi: 10.1521/PEDI.2011.25.5.607

 4. McCormick, B, Blum, N, Hansel, R, Franklin, JA, St John, D, Pfohl, B , et al. Relationship of sex to symptom severity, psychiatric comorbidity, and health care utilization in 163 subjects with borderline personality disorder. Compr Psychiatry. (2007) 48:406–12. doi: 10.1016/j.comppsych.2007.05.005 

 5. De Moor, MHM, Distel, MA, Trull, TJ, and Boomsma, DI. Assessment of borderline personality features in population samples: is the personality assessment inventory-borderline features scale measurement invariant across sex and age? Psychol Assess. (2009) 21:125–30. doi: 10.1037/a0014502

 6. Tadić, A, Wagner, S, Hoch, J, Başkaya, Ö, Von Cube, R, Skaletz, C , et al. Gender differences in Axis i and Axis II comorbidity in patients with borderline personality disorder. Psychopathology. (2009) 42:149. doi: 10.1159/000224149

 7. Silberschmidt, A, Lee, S, Zanarini, M, Charles Schulz, S, Krueger, F, and Livesley, J. Gender differences in borderline personality disorder: results from a multinational, clinical trial sample. J Pers Disord. (2015) 29:828–38. doi: 10.1521/pedi_2014_28_175

 8. Sher, L, Rutter, SB, New, AS, Siever, LJ, and Hazlett, EA. Gender differences and similarities in aggression, suicidal behaviour, and psychiatric comorbidity in borderline personality disorder. Acta Psychiatr Scand. (2019) 139:145–53. doi: 10.1111/acps.12981

 9. Amerio, A, Natale, A, Gnecco, GB, Lechiara, A, Verrina, E, Bianchi, D , et al. The role of gender in patients with borderline personality disorder: Differences related to hopelessness, alexithymia, coping strategies, and sensory profile. Medicina (Lithuania). (2023) 59:950. doi: 10.3390/medicina59050950

 10. Marchetto, MJ. Repetitive skin-cutting: parental bonding, personality and gender. Psychol Psychother Theory Res Pract. (2006) 79:445–59. doi: 10.1348/147608305X69795

 11. Bernstein, DP, Cohen, P, Velez, CN, Schwab-Stone, M, Siever, LJ, and Shinsato, L. Prevalence and stability of the DSM-III-R personality disorders in a community-based survey of adolescents. Am J Psychiatry. (1993) 150:1237–43. doi: 10.1176/AJP.150.8.1237

 12. Zlotnick, C, Rothschild, L, and Zimmerman, M. The role of gender in the clinical presentation of patients with borderline personality disorder. J Personal Disord. (2002) 16:277–82. doi: 10.1521/PEDI.16.3.277.22540

 13. Johnson, DM, Shea, MT, Yen, S, Battle, CL, Zlotnick, C, Sanislow, CA , et al. Gender differences in borderline personality disorder: findings from the collaborative longitudinal personality disorders study. Compr Psychiatry. (2003) 44:90. doi: 10.1016/S0010-440X(03)00090-7

 14. Henry, KA, and Cohen, CI. The role of labeling processes in diagnosing borderline personality disorder. Am J Psychiatr. (1983) 140:1527. doi: 10.1176/ajp.140.11.1527

 15. Barnow, S, Herpertz, SC, Spitzer, C, Stopsack, M, Preuss, UW, Grabe, HJ , et al. Temperament and character in patients with borderline personality disorder taking gender and comorbidity into account. Psychopathology. (2007) 40:467. doi: 10.1159/000106467

 16. Grant, BF, Chou, SP, Goldstein, RB, Huang, B, Stinson, FS, Saha, TD , et al. Prevalence, correlates, disability, and comorbidity of DSM-IV borderline personality disorder: results from the wave 2 National Epidemiologic Survey on alcohol and related conditions. J Clin Psychiatry. (2008) 69:533. doi: 10.4088/JCP.V69N0404

 17. Skodol, AE, Gunderson, JG, Pfohl, B, Widiger, TA, Livesley, WJ, and Siever, LJ. The borderline diagnosis I: psychopathology, comorbidity, and personaltity structure. Biol Psychiatry. (2002) 51:936–50. doi: 10.1016/S0006-3223(02)01324-0

 18. Lenzenweger, MF. Current status of the scientific study of the personality disorders: an overview of epidemiological, longitudinal, experimental psychopathology, and neurobehavioral perspectives. J Am Psychoanal Assoc. (2010) 58:741–78. doi: 10.1177/0003065110386111

 19. Widiger, TA, and Trull, TJ. Borderline and narcissistic personality disorders In: PB Sutker and HE Adams, editors. Comprehensive Handbook of Psychopathology. New York: Plenum Press (1993)

 20. Skodol, AE. Gender-specific etiologies for antisocial and borderline personality disorders? In: E Frank, editor. Gender and its effects on psychopathology. Washington, DC: American Psychiatric Publishing (2000)

 21. Svirko, E, and Hawton, K. Self-injurious behavior and eating disorders: the extent and nature of the association. Suicide Life Threat Behav. (2007) 37:409–21. doi: 10.1521/SULI.2007.37.4.409

 22. Stoffers-Winterling, JM, Völlm, BA, Rücker, G, Timmer, A, Huband, N, and Lieb, K. Psychological therapies for people with borderline personality disorder. Cochrane Database Syst Rev. (2012) 12:CD005652. doi: 10.1002/14651858.CD005652.pub2

 23. Torgersen, S, Kringlen, E, and Cramer, V. The prevalence of personality disorders in a community sample. Arch Gen Psychiatry. (2001) 58:590. doi: 10.1001/archpsyc.58.6.590

 24. Coid, J, Yang, M, Tyrer, P, Roberts, A, and Ullrich, S. Prevalence and correlates of personality disorder in Great Britain. Br J Psychiatry. (2006) 188:423–31. doi: 10.1192/BJP.188.5.423

 25. Widiger, TA. Sex biases in the diagnosis of personality disorders. J Personal Disord. (1998) 12:95. doi: 10.1521/pedi.1998.12.2.95

 26. Skodol, AE, and Bender, DS. Why are women diagnosed borderline more than men? Psychiatry Q. (2003) 74:349–60. doi: 10.1023/A:1026087410516

 27. Boggs, CD, Morey, LC, Shea, MT, Zanarini, MC, Gunderson, JG, Skodol, AE , et al. Differential impairment as an indicator of sex bias in DSM-IV criteria for four personality disorders. Psychol Assess. (2005) 17:492–6. doi: 10.1037/1040-3590.17.4.492

 28. Becker, D, and Lamb, S. Sex bias in the diagnosis of borderline personality disorder and posttraumatic stress disorder. Prof Psychol Res Pract. (1994) 25:55–61. doi: 10.1037/0735-7028.25.1.55

 29. Bjorklund, P. No man’s land: gender bias and social constructivism in the diagnosis of borderline personality disorder. Issues Ment Health Nurs. (2006) 27:3–23. doi: 10.1080/01612840500312753

 30. Eubanks-Carter, C, and Goldfried, MR. The impact of client sexual orientation and gender on clinical judgments and diagnosis of borderline personality disorder. J Clin Psychol. (2006) 62:751–70. doi: 10.1002/jclp.20265

 31. Linehan, MM. Cognitive-behavioral treatment of borderline personality disorder. New York: Guilford Press (1993). 558–xvii p.

 32. Aleknaviciute, J, Tulen, JHM, Kamperman, AM, de Rijke, YB, Kooiman, CG, and Kushner, SA. Borderline and cluster C personality disorders manifest distinct physiological responses to psychosocial stress. Psychoneuroendocrinology. (2016) 72:131–8. doi: 10.1016/j.psyneuen.2016.06.010

 33. Duesenberg, M, Wolf, OT, Metz, S, Roepke, S, Fleischer, J, Elias, V , et al. Psychophysiological stress response and memory in borderline personality disorder. Eur J Psychotraumatol. (2019) 10:134. doi: 10.1080/20008198.2019.1568134

 34. Saccaro, LF, Schilliger, Z, Dayer, A, Perroud, N, and Piguet, C. Inflammation, anxiety, and stress in bipolar disorder and borderline personality disorder: a narrative review. Neurosci Biobehav Rev. (2021) 127:184–92. doi: 10.1016/j.neubiorev.2021.04.017

 35. Díaz-Marsá, M, MacDowell, KS, Guemes, I, Rubio, V, Carrasco, JL, and Leza, JC. Activation of the cholinergic anti-inflammatory system in peripheral blood mononuclear cells from patients with borderline personality disorder. J Psychiatr Res. (2012) 46:1610–7. doi: 10.1016/j.jpsychires.2012.09.009

 36. MacDowell, KS, Marsá, MD, Buenache, E, Villatoro, JML, Moreno, B, Leza, JC , et al. Inflammatory and antioxidant pathway dysfunction in borderline personality disorder. Psychiatry Res. (2020) 284:2782. doi: 10.1016/j.psychres.2020.112782

 37. Newhill, CE, Eack, SM, and Mulvey, EP. Violent behavior in borderline personality. J Pers Disord. (2009) 23:541–54. doi: 10.1521/PEDI.2009.23.6.541

 38. Jane, JS, Oltmanns, TF, South, SC, and Turkheimer, E. Gender bias in diagnostic criteria for personality disorders: an item response theory analysis. J Abnorm Psychol. (2007) 116:166–75. doi: 10.1037/0021-843X.116.1.166

 39. Kaplan, M. A woman’s view of DSM-III. Am Psychol. (1983) 38:786. doi: 10.1037/0003-066X.38.7.786

 40. Felman, S, Chesler, P, Irigaray, L, and Balzac, BP. Women and madness: the critical Phallacy. Diacritics. (1975) 5:958. doi: 10.2307/464958

 41. Morey, LC, and Ochoa, ES. An investigation of adherence to diagnostic criteria: clinical diagnosis of the DSM-III personality disorders. J Personal Disord. (1989) 3:180. doi: 10.1521/pedi.1989.3.3.180

 42. Morey, LC, Warner, MB, and Boggs, CD. Gender Bias in the personality disorders criteria an investigation of five Bias indicators enhanced reader. J Psychopathol Behav Assess. (2002) 2002:914. doi: 10.1023/A:1014005308914

 43. Sharp, C, Michonski, J, Steinberg, L, Christopher Fowler, J, Christopher Frueh, B, and Oldham, JM. An investigation of differential item functioning across gender of BPD criteria. J Abnorm Psychol. (2014) 123:231–6. doi: 10.1037/a0035637

 44. Edelen, MO, Thissen, D, Teresi, JA, Kleinman, M, and Ocepek-Welikson, K. Identification of differential item functioning using item response theory and the likelihood-based model comparison approach: application to the Mini-mental state examination. Med Care. (2006) 44:134–42. doi: 10.1097/01.mlr.0000245251.83359.8c

 45. Thissen, D, Steinberg, L, and Wainer, H. Detection of differential item functioning using the parameters of item response models In: PW Holland and H Wain-er, editors. Differential item functioning. Hillsdale, NJ: Lawrence Erlbaum Associates, Inc. (1993). 67–113.

 46. Hoertel, N, Peyre, H, Wall, MM, Limosin, F, and Blanco, C. Examining sex differences in DSM-IV borderline personality disorder symptom expression using item response theory (IRT). J Psychiatr Res. (2014) 59:213–9. doi: 10.1016/j.jpsychires.2014.08.019

 47. Martin, JA, Tarantino, DM, and Levy, KN. Supplemental material for investigating gender-based differential item functioning on the McLean screening instrument for borderline personality disorder (MSI-BPD): an item response theory analysis. Psychol Assess. (2023) 2023:1229. doi: 10.1037/pas0001229.supp

 48. Sanislow, CA, Morey, LC, Grilo, CM, Gunderson, JG, Tracie Shea, M, Skodol, AE , et al. Confirmatory factor analysis of DSM-IV borderline, schizotypal, avoidant and obsessive-compulsive personality disorders: findings from the collaborative longitudinal personality disorders study. Acta Psychiatr Scand. (2002) 105:28–36. doi: 10.1034/J.1600-0447.2002.0_479.X

 49. Banzhaf, A, Ritter, K, Merkl, A, Schulte-Herbrüggen, O, Lammers, C-H, and Roepke, S. Gender differences in a clinical sample of patients with borderline personality disorder. J Pers Disord. (2012) 26:368–80. doi: 10.1521/pedi.2012.26.3.368

 50. Vaillancourt, T, Brittain, HL, McDougall, P, Krygsman, A, Boylan, K, Duku, E , et al. Predicting borderline personality disorder symptoms in adolescents from childhood physical and relational aggression, depression, and attention-deficit/hyperactivity disorder. Dev Psychopathol. (2014) 26:418. doi: 10.1017/S0954579414000418

 51. Morey, LC. The personality assessment inventory professional manual. Odessa, FL: Psychological Assessment Resources (1991).

 52. Scott, LN, Stepp, SD, and Pilkonis, PA. Prospective associations between features of borderline personality disorder, emotion dysregulation, and aggression. Personal Disord Theory Res Treat. (2014) 5:278–88. doi: 10.1037/PER0000070

 53. Mancke, F, Herpertz, SC, and Bertsch, K. Aggression in borderline personality disorder: a multidimensional model. Personal Disord Theory Res Treat. (2015) 6:278–91. doi: 10.1037/per0000098 

 54. Zanarini, MC, Frankenburg, FR, Dubo, ED, Sickel, AE, Trikha, A, Levin, A , et al. Axis I comorbidity of borderline personality disorder. Am J Psychiatr. (1998) 155:1733. doi: 10.1176/ajp.155.12.1733

 55. Zanarini, MC, Frankenburg, FR, Dubo, ED, Sickel, AE, Trikha, A, Levin, A , et al. Axis II comorbidity of borderline personality disorder. Compr Psychiatry. (1998) 39:38. doi: 10.1016/S0010-440X(98)90038-4

 56. Dehlbom, P, Wetterborg, A, Lundqvist, D, Maurex, L, Dal, H, Dalman, C , et al. Supplemental material for gender differences in the treatment of patients with borderline personality disorder. Personal Disord Theory Res Treat. (2022) 13:277–87. doi: 10.1037/per0000507

 57. Barrachina, J, Pascual, JC, Ferrer, M, Soler, J, Rufat, MJ, Andión, O , et al. Axis II comorbidity in borderline personality disorder is influenced by sex, age, and clinical severity. Compr Psychiatry. (2011) 52:725–30. doi: 10.1016/J.COMPPSYCH.2010.11.009

 58. Powers, A, Petri, JM, Sleep, C, Mekawi, Y, Lathan, EC, Shebuski, K , et al. Distinguishing PTSD, complex PTSD, and borderline personality disorder using exploratory structural equation modeling in a trauma-exposed urban sample. J Anxiety Disord. (2022) 88:558. doi: 10.1016/j.janxdis.2022.102558

 59. Cloitre, M, Garvert, DW, Weiss, B, Carlson, EB, and Bryant, RA. Distinguishing PTSD, complex PTSD, and borderline personality disorder: a latent class analysis. Eur J Psychotraumatol. (2014) 5:5097. doi: 10.3402/ejpt.v5.25097

 60. Giarratano, P, Ford, JD, and Nochajski, TH. Gender differences in complex posttraumatic stress symptoms, and their relationship to mental health and substance abuse outcomes in incarcerated adults. J Interpers Violence. (2020) 35:1133–57. doi: 10.1177/0886260517692995

 61. McGinty, G, Fox, R, Ben-Ezra, M, Cloitre, M, Karatzias, T, Shevlin, M , et al. Sex and age differences in ICD-11 PTSD and complex PTSD: an analysis of four general population samples. Eur Psychiatry. (2021) 64:2239. doi: 10.1192/j.eurpsy.2021.2239

 62. Krueger, RF. The structure of common mental disorders. Arch Gen Psychiatry. (1999) 56:921. doi: 10.1001/archpsyc.56.10.921

 63. Soloff, P, Nutche, J, Goradia, D, and Diwadkar, V. Structural brain abnormalities in borderline personality disorder: a voxel-based morphometry study. Psychiatry Res. (2008) 164:223. doi: 10.1016/J.PSCYCHRESNS.2008.02.003

 64. Völlm, BA, Zhao, L, Richardson, P, Clark, L, Deakin, JFW, Williams, S , et al. A voxel-based morphometric MRI study in men with borderline personality disorder: preliminary findings. Crim Behav Ment Health. (2009) 19:64–72. doi: 10.1002/CBM.716

 65. Bertsch, K, Gamer, M, Schmidt, B, Schmidinger, I, Walther, S, Kästel, T , et al. Oxytocin and reduction of social threat hypersensitivity in women with borderline personality disorder. Am J Psychiatr. (2013) 170:1169–77. doi: 10.1176/APPI.AJP.2013.13020263/ASSET/IMAGES/LARGE/1169F4.JPEG

 66. Mancke, F, Herpertz, SC, Hirjak, D, Knies, R, and Bertsch, K. Amygdala structure and aggressiveness in borderline personality disorder. Eur Arch Psychiatry Clin Neurosci. (2018) 268:417–27. doi: 10.1007/S00406-016-0747-9/FIGURES/4

 67. New, AS, Hazlett, EA, Newmark, RE, Zhang, J, Triebwasser, J, Meyerson, D , et al. Laboratory induced aggression: a PET study of aggressive individuals with borderline personality disorder. Biol Psychiatry. (2009) 66:1107. doi: 10.1016/J.BIOPSYCH.2009.07.015

 68. Soloff, PH, Chiappetta, L, Mason, NS, Becker, C, and Price, JC. Effects of serotonin-2A receptor binding and gender on personality traits and suicidal behavior in borderline personality disorder. Psychiatry Res Neuroimaging. (2014) 222:140–8. doi: 10.1016/j.pscychresns.2014.03.008

 69. Herpertz, SC, Nagy, K, Ueltzhöffer, K, Schmitt, R, Mancke, F, Schmahl, C , et al. Brain mechanisms underlying reactive aggression in borderline personality disorder—sex matters. Biol Psychiatry. (2017) 82:257–66. doi: 10.1016/j.biopsych.2017.02.1175

 70. Mercedes Perez-Rodriguez, M, Hazlett, EA, Rich, EL, Ripoll, LH, Weiner, DM, Spence, N , et al. Striatal activity in borderline personality disorder with comorbid intermittent explosive disorder: sex differences. J Psychiatr Res. (2012) 46:797–804. doi: 10.1016/j.jpsychires.2012.02.014

 71. Bertsch, K, Krauch, M, Roelofs, K, Cackowski, S, Herpertz, SC, and Volman, I. Out of control? Acting out anger is associated with deficient prefrontal emotional action control in male patients with borderline personality disorder. Neuropharmacology. (2019) 156:10. doi: 10.1016/j.neuropharm.2018.12.010

 72. Ernst, M, and Fudge, JL. A developmental neurobiological model of motivated behavior: anatomy, connectivity and ontogeny of the triadic nodes. Neurosci Biobehav Rev. (2009) 33:367–82. doi: 10.1016/J.NEUBIOREV.2008.10.009

 73. Stoffers-Winterling, JM, Storebø, OJ, Pereira Ribeiro, J, Kongerslev, MT, Völlm, BA, Mattivi, JT , et al. Pharmacological interventions for people with borderline personality disorder. Cochrane Database Syst Rev. (2022) 2022:CD012956. doi: 10.1002/14651858.CD012956

 74. Storebø, OJ, Stoffers-Winterling, JM, Völlm, BA, Kongerslev, MT, Mattivi, JT, Jørgensen, MS , et al. Psychological therapies for people with borderline personality disorder. Cochrane Database Syst Rev. (2020) 2020:CD012955. doi: 10.1002/14651858.CD012955.pub2

 75. Stoffers, JM, and Lieb, K. Pharmacotherapy for borderline personality disorder—current evidence and recent trends. Curr Psychiatry Rep. (2015) 17:1–11. doi: 10.1007/S11920-014-0534-0/TABLES/2

 76. Goodman, M, Patil, U, Steffel, L, Avedon, J, Sasso, S, Triebwasser, J , et al. Treatment utilization by gender in patients with borderline personality disorder. J Psychiatr Pract. (2010) 16:155–63. doi: 10.1097/01.PRA.0000375711.47337.27

 77. Bender, DS, Dolan, RT, Skodol, AE, Sanislow, CA, Dyck, IR, McGlashan, TH , et al. Treatment utilization by patients with personality disorders. Am J Psychiatry. (2001) 158:295–302. doi: 10.1176/APPI.AJP.158.2.295

 78. Zanarini, MC, Frankenbourg, FR, Hennen, J, Reich, DB, and Silk, KR. Axis I comorbidity in patients with borderline personality disorder: 6-year follow-up and prediction of time to remission. Am J Psychiatr. (2004) 161:2108. doi: 10.1176/appi.ajp.161.11.2108

 79. Corney, RH. Sex differences in general practice attendance and help seeking for minor illness. J Psychosom Res. (1990) 34:525–34. doi: 10.1016/0022-3999(90)90027-2

 80. Sharpe, S, and Arnold, S. Men, lifestyle and health: A study of health beliefs and practices. Swindon, UK: Economic and Social Research Council (1998).

 81. Galdas, PM, Cheater, F, and Marshall, P. Men and health help-seeking behaviour: literature review. J Adv Nurs. (2005) 49:616–23. doi: 10.1111/J.1365-2648.2004.03331.X

 82. Tomko, RL, Trull, TJ, Wood, PK, and Sher, KJ. Characteristics of borderline personality disorder in a community sample: comorbidity, treatment utilization, and general functioning. J Personal Disord. (2014) 28:734. doi: 10.1521/PEDI_2012_26_093


Copyright
 © 2024 Bozzatello, Blua, Brandellero, Baldassarri, Brasso, Rocca and Bellino. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyt-15-1320546-t004.jpg
hors

Bertsch etal. (2013) (65)

Bertsch etal. (2019) (71)

Herpertz etal. (2017) (69)

Mancke etal. (2018) (66)

Newetal. (2009) (67)

Perez-Rodriguez et al.
(2012) (70)

Soloff et al. (2008) (63)

Soloff et al. (2014) (65)

Vollm etal. (2009) (64)

Study desi

Case-control study

Case-control study

Case-control study

Case-control study

Case-control study

Case-control study

Case-control study

Case-control study

Case-control study

States

Sample Characteristics

Germany N=39 3 BPD patients with comorbid
ASPD (BPD-ASPD)

N=14 3 HC

N=15 medication-free
& BPD patients
N=25gHC

Germany

Germany N=56BPD patients
933

82

N=56 HC

930

326

Germany N=58 BPD patients
937

s21

N=51HC

Q28

323

United States N=38 BPD patients with intermittent
explosive disorder (BPD-IED) comorbid
Q16

e

N=36 HC

Q18

318

United States | N=38 BPD patients with intermittent
explosive disorder (BPD-IED) comorbid
Q16

822

N=36HC

Q18

s18

N=34 BPD patients

922

s12

(among them 2 @ BPD-ASPD and 7 &
BPD-ASPD)

N=30HC

Q19

sn

United States

United States N=33 BPD patients
Q20

313

N=27HC

Q12

315

Australia N=7 g BPD patients

N=63HC

BPD, borderline personality disorder; ASPD, Antisocial personality disorder; HC, Healthy Controls; d, men; @, women.

Outcomes

8 BPD patients displayed volume reduction in the
left frontal pole,lef orbital frontal cortex and right
ventromedial prefrontal cortex compared to &
healthy controls

BPD patients showed reduced anterolateral
prefrontal activations during emotional action
control compared to healthy volunteers.
Furthermore, outbursts of anger were negatively
related to antero- and dorsolateral prefrontal
activations, while they were positively related to

amygdala activity in patients.

& BPD patients revealed higher activity in the left
amygdala than © patients; furthermore & BPD
showed higher activity in the lateral orbitofrontal
and dorsolateral prefrontal cortices compared
with § HCand © patients.

9 patients highlight a positive connectivity

between the amygdala and the posterior middle
cingulate cortex was observed, while in & patients

this connectiviy was negative.

In & patients there are negative modulatory
effects of trait anger on the matching between the
amygdala and the dorsolateral prefrontal cortex,
as well as the amygdala and the lateral
orbitofrontal cortex, whereas in ¢ patients trait
anger had a positive modulatory effect on the
coupling betsween the dorsolateral prefrontal
cortex and the amygdala.

No differences in amygdala volume were found
between BPD patients and healthy volunteers.

3 BPD patients showed a positive association
between volume of the right amygdala with
aggressiveness, and between regions of the left
superficial and laterobasal amygdala with

aggressiveness.

Patients showed increased relative glucose
metabolic rate (FGMR) in emotional brain areas,
including amygdala and orbitofrontal cortex (OFC),
in response to provocation, but not in more dorsal
brain regions associated with cognitive control of
aggression. In contrast, HC increased rtGMR in
dorsal regions of prefrontal cortex (PFC), involved
in top-down cognitive control of aggression and

emotions.

& BPD displayed reduced glucose metabolism rate

in the striatum when performing the Point

Subtraction Aggression Paradigm (PSAP)
compared to @ BPD and HC of both gender
(p<0.01). No gender differences in prefrontal and

amygdala regions.

9, but not &, BPD patients showed a gray volume
reduction the amygdala, hippocampus bilaterally
compared to healthy controls

. but not @ BPD patients showed a gray matter
volume reduction in the anterior cingulate cortex
and a gray matter volume increase in the right

putamen when compared to healthy controls

Differences in serotonin-2A receptor binding were
found in subjects with BPD compared to healthy
subjects. Binding potentials predicted impulsivity
and aggression in BPD females and healthy males,
but not in g BPD patients and  HC.

3 BPD patients showed gray matter volume
reduction in the medial, middle and superior
frontal gyrus, bilaterally, and the left orbitofrontal
cortex and right anteriorcingulate cortex compared

10 6 healthy controls
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