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ABSTRACT| Caretakers are often intimidated or alienated by patients with borderline

20

personality disorder (BPD), compounding the clinical challenges posed by the disorder’s

21

severe morbidity, high social costs, and substantial prevalence in many health care

22

settings. BPD is found in ~1.7% of the general population, but in 15-28% of patients in

23

psychiatric clinics or hospitals, and in a large proportion of individuals seeking help for

24

psychological problems in general health facilities. BPD is characterized by extreme
1

25

sensitivity to perceived interpersonal slights, an unstable sense of self, intense and

26

volatile emotionality, and impulsive behaviors that are often self-destructive. Most

27

patients gradually enter symptomatic remission and their rate of remission can be

28

accelerated by evidence-based psychosocial treatments. Although self-harming

29

behaviors and proneness to crisis can decrease over time, the natural course and

30

otherwise effective treatments of BPD usually leave many patients with persistent and

31

severe social disabilities, relating to depression or self-harming behaviors. Thus,

32

clinicians need to actively inquire about the more central issues of interpersonal

33

relations and unstable identity. Failure to correctly diagnose patients with BPD begets

34

misleading pharmacological interventions that rarely succeed. Whether the definition of

35

BPD should change is under debate, linked to not fully knowing the nature of this

36

disorder.

37
38
39

[H1] INTRODUCTION
Borderline personality disorder (BPD) has a suspect origin within psychoanalysis,

40

an uncertain fit within classification systems and a reputation for being untreatable,

41

which collectively, have all made the ownership of this disorder by psychiatry and by

42

medicine insecure. Aggravating this insecurity are the insistent complaints by the many

43

patients with this disorder of being ignored or mistreated. Indeed, patients with BPD

44

face severe stigma not only from the public but also from clinicians, owing to their

45

reputation for being hostile and intractable.1

46

BPD was initially defined in 1978, following which, this disorder was indexed in

47

the Diagnosis and Statistical Manual of Mental Disorders (DSM), Third Edition (DSM-III)

48

in 1980 and in the International Classification of Diseases 10 years later (as emotionally
2

49

unstable personality disorder; Figure 1). The clinical and research literature

50

subsequently has logarithmically risen.

51

BPD is characterized by extreme sensitivity to perceived interpersonal slights, an

52

unstable sense of self, intense and volatile emotions, and impulsive behaviors (Figure

53

2). As efforts to treat patients with BPD are often thwarted by patient anger, recurrent

54

suicidality, and non-compliance, the diagnosis has a reputation for intractability and

55

untreatability. However, three independent scientific developments have challenged this

56

reputation. Studies have demonstrated that BPD is treatable2–4, that most patients

57

recover symptomatically5,6 and that the disorder has a biological and genetic basis7.

58

Given these developments, the BPD diagnosis has met most of the standards for

59

diagnostic validity. However, persistent questions about the definition, core pathology,

60

and treatments of BPD remain, and patients are often avoided, misunderstood, and

61

mistreated.

62
63

This Primer identifies the significant advances that have been made in understanding,

64

treating, and validating BPD. In addition, this Primer describes the epidemiology of

65

BPD, pathophysiology, diagnostic methods and challenges, and quality of life issues

66

faced by patients.

67
68

[H1] EPIDEMIOLOGY

69

An overview of 13 epidemiological studies from different countries composed of

70

face-to-face interviews of the general population reporting about all types of personality

71

disorders demonstrated a two-year to five-year prevalence of between 0% and 4.5%,

3

72

with a median of 1.7% and a mean of 1.6 % for BPD, the fourth most prevalent of the

73

ten DSM III and DSM IV personality disorders.8–10 However, a two-year to five-year

74

prevalence has limited value for understanding the importance of the disorder

75

throughout life and from an individual’s point of view, the lifetime prevalence is more

76

relevant. The NESARC study in the United States showed a lifetime prevalence for BPD

77

of 5.9%11 close to four times as high as the average two-year to five-year prevalence

78

found in epidemiological studies of the general population.. A four times as high lifetime

79

prevalence as short time prevalence was also similar to what the NESARC study found

80

for the seven personality disorders they investigated both for short-time and life-time

81

prevalence (BPD was not studied short-time). More-accurate estimates are obtained by

82

repeated assessment and not relying on retrospective memory. In one other study in the

83

United States that evaluated individuals four times from 14 to 32 years of age 9, the

84

average short-term prevalence of BPD was 1.5% and the cumulative prevalence was

85

5.5 %. Importantly, the short-term prevalence did not increase from year to year; some

86

individuals lost the diagnosis, other individuals without the diagnosis previously received

87

it later for the first time in the study. Relatively few patients had a stable diagnosis from

88

one wave to the next. Generally, patients undergo remission, and few relapse (see

89

Quality of life)5,6. BPD can also be diagnosed in childhood with reliability, validity, and

90

stability similar to the diagnosis of BPD in adulthood12 (Box 1). A notable finding from

91

community based samples is that the prevalence of BPD is relatively similar in males

92

and females, in contrast to the 3:1 female to male gender ratio of the diagnosis in

93

clinical settings cited in the DSM-511,13.
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94

Although the prevalence of BPD in the general population is not much higher

95

than the average prevalence of personality disorders, the prevalence of BPD is

96

dramatically higher among patients in psychiatric clinical populations. Indeed, BPD has

97

a high prevalence in all treatment settings 14,15; patients with BPD constitute ~15-28% of

98

all patients in psychiatric outpatient clinics or hospitals16–18 , 6% of primary care visits19

99

and 10-15% of all emergency room visits13,20. In one study from Oslo, Norway,

100

individuals receiving psychiatric treatment (by all institutions, even general practitioner)

101

had a 14 times higher rate of BPD than individuals not receiving treatment21. No other

102

personality disorder displayed by far the same tendency with regards to treatment, even

103

if other personality disorders showed similar or higher reductions in quality of life8,22,23.

104
105

[H2] Socio-demographics

106

As the number of short-time BPD cases even in large studies of the general

107

population is rather low, not many statistically significant results are obtained, even if

108

some non-significant differences between those with BPD and those without are

109

observed. In one study, individuals with BPD were more often single , and had lower

110

education and income than those without BPD24. To increase statistical power of

111

epidemiological studies, the number of BPD diagnostic criteria met by individuals can be

112

studied as a dimensional measure of BPD psychopathology and multivariate statistical

113

analysis carried out to avoid results that are due to correlations between the predictors.

114

This was carried out in a study in Oslo, Norway, that demonstrated an association

115

between the number of BPD criteria present, and younger age, less education, and

5

116

being single in the center of the city; when controlled for covariance between the

117

variables8.

118
119
120

[H1] MECHANISMS/PATHOPHYSIOLOGY
A neurobiological model of BPD proposes phenotypes that are the product of

121

interactions of genetic and environmental influences affecting brain development via

122

hormones and neuropeptides. In addition, early childhood maltreatment and the quality

123

of early life parenting care can affect gene expression and brain structure and functions,

124

resulting in behavioral traits that are stable throughout life25. However, prefronto-limbic

125

dysfunction (the brain mechanism most frequently associated with BPD) seems to be a

126

transdiagnostic phenomenon that is related to negative affectivity in the context of social

127

stress and is found in patients with other psychiatric disorders26 and even in healthy

128

individuals who have faced early life maltreatment27. Prefronto-limbic dysfunction seems

129

sensitive to change over time, and research is needed to understand this process, as

130

well as other processes that might be (or act) in the pathogenesis and progression of

131

BPD. In general, a dysfunction of single brain circuits is not specific for BPD but rather

132

is the co-occurrence of all or at least several of the dysfunctions described in this

133

section.

134
135
136

[H2] Environmental risk factors
The risk of BPD results from the interaction of genetic factors and life

137

experiences. Inherited temperamental factors sensitize and might predispose

138

individuals to adverse life experiences28 (see Genetic factors and Gene–Environment

139

interactions, below).
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140

Adverse childhood experiences are strongly associated with BPD in clinical and

141

community samples29,30. Indeed, childhood trauma is the most significant environmental

142

risk factor of a BPD diagnosis although it is not a necessary precondition for developing

143

BPD.31 Although not specific for BPD, childhood maltreatment including physical abuse,

144

sexual abuse, and neglect significantly increased the risk of BPD in prospective

145

community studies in children32. Inconsistent parenting, maternal over-involvement,

146

aversive parental behaviors, and low parental affection are also associated with the

147

development of BPD, but are also not specific33. In addition, separating children from

148

mothers before 5 years of age predisposes to BPD in adulthood34. The personality

149

profiles of children who have been mistreated are characterized by high neuroticism,

150

low agreeableness, low conscientiousness, and low openness to experience, and tend

151

to persist and are similar to the personality traits of adults with BPD35.

152

Certain critical developmental periods are implicated in the genesis of personality

153

pathology. Abnormal attachment to a primary caregiver, due to either separation or poor

154

parenting, has been observed, and disrupted attachment early in life likely leads to

155

impairments in emotional regulation and self-control36. High stress-reactivity in a child

156

might contribute to problematic attachment. Disorganized attachment between mothers

157

and children predicted borderline symptoms in young adults in a prospective community

158

study37. In adolescence, the development of a stable identity or sense of self is a major

159

task, and might lead to personality pathology if delayed or impeded.

160

Other types of childhood and adolescent psychopathology, such as depressive,

161

anxiety, substance use, and disruptive behavior disorders (e.g., conduct disorder,

162

oppositional defiant disorder, ADHD) predispose to the development of personality
7

163

pathology, including BPD, in adolescents and young adults38,39. Deliberate self-harm,

164

suicide attempts, and other BPD features, such as insecure identity, low goal-

165

directedness, negative affectivity, impulsivity, risk taking behaviors, anger and

166

interpersonal aggression, predict the development and persistence of BPD in children

167

and early adolescents12,40. Adolescents with BPD are more likely to present for clinical

168

care with the more acute manifestations (such as self-harm, suicidal behaviour,

169

impulsivity) of BPD than with the temperamental manifestations (such as identity

170

disturbance, unstable relationships and fears of abandonment)12.

171

[H2] Genetic factors

172

The heritability of BPD is high although studies are rare and different values have been

173

reported; notably, data from twin studies suggest that a common family environment

174

has little contribution to the aggregation of BPD within families41 . When twins are

175

studied using the same person to interview both twins (hence avoiding interviewer

176

variance), the heritability was found to be ~0.707. Similar values have been reported in

177

studies that used both interview and self-report questionnaires42 and in studies that

178

measured BPD twice, namely 10 years apart43. Accordingly, a heritability of ~0.70 is

179

probably the most correct estimate.

180

BPD and the four symptom phenotypes (Figure 2) aggregate in families44,45–47. A

181

meta-analysis did not detect a significant association of BPD with typical candidate

182

genes for vulnerability to psychiatric disorders, e.g. SLC6A4 (encoding the serotonin

183

transporter gene)48. The first genome-wide association study in ~1,000 patients with

184

BPD indicates a genetic overlap with bipolar disorder, schizophrenia and major

185

depression; the implicated genes have effects on very basic properties of neural
8

186

processing such as cell adhesion or myelination and include DPYD (encoding

187

dihydropyrimidine dehydrogenase), PKP4 (encoding plakophilin-4), and SERINC5

188

(encoding serine incorporator 5) 49. Accordingly, gene variants in individuals with BPD

189

are likely not specific for BPD, but raise the question whether genetic overlap is linked

190

to transdiagnostic clinical symptoms or reflects an increased risk for psychiatric

191

disorders in general. Although genetic factors and neurobiological factors have been

192

pursued as risk factors for BPD; they do not have sufficient specificity for early

193

identification or intervention, which is also true for all psychiatric illnesses.

194
195

[H2] Gene–environment interactions

196

Given the significant role of early life maltreatment in the etiology of BPD,

197

detecting epigenetic alterations that could explain BPD symptoms is of high interest. A

198

genome-wide methylation analysis found increased methylation of some genes, for

199

example, MIR124-3, the gene product of which is involved in the regulation of neural

200

plasticity and amygdala functioning; this gene was associated with BPD and childhood

201

maltreatment and might have a role in the pathway from maltreatment in early life to

202

BPD in adulthood50. Alterations in methylation of other genes, e.g. increased

203

methylation of BDNF (encoding brain-derived neurotrophic factor), are associated with

204

early life maltreatment and susceptibility to BPD51.

205

In addition, polymorphisms in genes involved in hypothalamic–pituitary–adrenal

206

(HPA) axis activity, such as FKBP5 and CRHR, may be involved in the etiology of BPD.

207

These variants are more frequent in patients with BPD who had childhood maltreatment

208

than those without childhood maltreatment52. However, associations between childhood
9

209

trauma and polymorphisms in HPA axis genes have also been found in other psychiatric

210

disorders, such as depression, suicide, and post-traumatic stress disorder (PTSD)53.

211

Abnormalities in HPA hormones might mediate the effect of early adversity on brain

212

structure and function in BPD, and impairment of the affect regulation circuitry is a key

213

biopsychological mechanism of this. Variants of FKBP5 and CRHR that are associated

214

with BPD result in enhanced cortisol secretion25, which leads to structural and functional

215

alterations in the brain, for example, the hippocampus 54. In addition, studies in healthy

216

individuals suggest that polygenic variation linked to HPA axis function moderates the

217

effect of early life stress on threat-related amygdala activity55 and that cortisol influences

218

functional connectivity between the amygdala and the dorsal anterior cingulate cortex56.

219

Moreover, parent and child HPA-activity shows higher biological synchrony while

220

contacting with one another, that is they show higher correlations in the context of at-

221

risk conditions such as poor quality of parent-child interaction57. Furthermore, peripheral

222

oxytocin levels seems to be closely linked to parent-child interaction; oxytocin levels rise

223

in parents and offspring as a function of fine-tuned behavioral synchrony 58. Behavioural

224

synchrony is whereby in a synchronous relationship, when a child becomes distressed,

225

the parent will succeed in regulating his/her own feelings of discomfort and adopt a

226

soothing behavior, thereby helping the child to restore balance.

227
228

[H2] Neural circuitry

229

Alterations in several brain circuits have been demonstrated to underlie the

230

phenotypes of BPD (Figure 3). Brain circuits related to the interpersonal instability

231

phenotype include those involved in theory of mind (that is, inferring others’ emotional,
10

232

cognitive and intentional states) and empathy (sharing others’ emotions), and circuits

233

related to the self-disturbance phenotype having a role in abnormalities of self-

234

referential thinking and the sense of the self. Brain circuits related to the

235

affective/emotional dysregulation phenotype consist of interacting bottom-up and top-

236

down processes, whereas circuits involved in the behavioral dysregulation phenotype

237

are involved in the prediction of negative outcomes and inhibitory control. The affective

238

pain processing circuit is thought to mediate hypalgesia in non-suicidal self-injurious

239

behavior in patients with BPD.

240
241

[H3] Interpersonal and the self phenotypes. Midline brain structures have a

242

role in understanding the mental state of others and the understanding of the mental

243

state of oneself, supporting Fonagy’s generative model that the development of the self

244

originates from the contingent resonance of others, particularly early care-givers59 e.g.

245

when the mother based on observing and rightly understanding the affect of her child

246

reciprocates this. Consequently, the National Institute of Mental Health Research

247

Domain Criteria (RDoC; criteria for the study of mental disorders based on dimensional,

248

functional constructs with levels of information ranging from genomics and brain circuits

249

to behavior and self-reports) have included the perception and understanding of the self

250

and the other under the same construct of “Systems for Social Processes”(

251

https://www.nimh.nih.gov/research-priorities/rdoc/definitions-of-the-rdoc-domains-and-

252

constructs.shtml). Midline structures involved both, in understanding the mental state of

253

others and the self, include the medial prefrontal cortex (including the anterior cingulate

254

cortex and dorsomedial PFC), the precuneus and the posterior cingulate cortex, the
11

255

temporoparietal junction, and the temporal poles. These brain regions largely overlap

256

with the default mode network (that is, regions that are active when no focus is on the

257

outside world).

258

Individuals with BPD tend to hypermentalize (that is to overattribute intentions

259

and emotions about the self and others) in a complex and abstract way60. Studies

260

investigating the interference of task-irrelevant social information on performance of a

261

cognitive exercise (whereby participants performed a working memory task while

262

viewing emotional scenes for distraction) demonstrated stronger coupling of the

263

amygdala and the medial prefrontal cortex and (para)-hippocampal areas in patients

264

with BPD compared with healthy individuals61. This finding could be linked to problems

265

in shifting attention away from self-relevant information to the external task in patients61.

266

Another study examined the processing of self-representation or other-representation

267

by instructing participants to evaluate personality traits of oneself (self-representation)

268

and of a close friend (other-representation). Using a two-factorial design, participants

269

had to answer four questions: Are you kind? (1st person on oneself); Is your friend nice?

270

(1st person on the other); According to your friend, are you nice? (3rd person on oneself);

271

According to your friend, is she/he nice? (3rd person on the other). Patients with BPD

272

had higher activation of midline structures in both self-representation and other-

273

representation tasks but no specific abnormalities for a single condition, compared with

274

healthy controls, further supporting an overlap between the neural correlates of self-

275

disturbance and other- disturbance. Interestingly, the hyperactivation of midline

276

structures was associated with less stable social representations62. In addition,

277

individuals with BPD show high levels of alexithymia 63, that is they have major
12

278

problems in identifying and describing their own emotions which may further deteriorate

279

the understanding of others´ emotions64 and has been shown to be related to behavioral

280

dysregulation65.

281

Other studies have assessed theory of mind and empathy in patients with BPD.

282

Theory of mind and empathy are separate abilities and may not co-vary within an

283

individual. Deficits in theory of mind might have a substantial role in interpersonal

284

dysfunction in BPD. For example, in one study, patients with BPD were asked to

285

evaluate the emotional state and – in a more complex task – the intention of another

286

individual, showing decreased activity in the brain social cognition circuit (the

287

temporoparietal junction and the superior temporal sulcus and gyrus, the latter of which

288

is needed for decoding mimics and gestures of others, compared with healthy

289

controls66. The difference between patients and healthy controls increased with task

290

complexity. 66 In addition, reduced activity of the superior temporal sulcus was found in

291

a study in which patients with BPD inferred the emotional state of a person from a

292

situational context67.

293

Interestingly, poorly coordinated social exchange between patients with BPD and

294

healthy individuals was recently demonstrated by reduced cross-brain neural coupling

295

between temporoparietal junction networks compared with social exchange between

296

two healthy individuals when performing a joint-attention task in a hyperscanning

297

context 68. Furthermore, patients with BPD showed reduced functional connectivity

298

between the social cognition network and areas involved in emotional-regulation areas

299

(such as the anterior cingulate cortex) compared with healthy individuals, which might
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300

facilitate the distorted interpretation of others’ mental states (that is, poor theory of mind,

301

hypermentalizing in particular) in conditions of emotional arousal and stress69.

302

Although individuals with BPD have impairments in theory of mind, they exhibit a

303

comparable or higher degree of empathy than healthy controls63. For example, when

304

individuals were asked how much they feel for a person in distress (that is, were

305

encouraged to share others’ emotions), patients with BPD outperformed controls in

306

terms of empathy and showed insular hyperactivity that was associated with enhanced

307

emotional arousal67. This finding is consistent with an affect-dominated, rather than

308

cognitive-dominated perception of others that makes patients with BPD vulnerable to

309

distressing contagion (although in “mature” empathy one does not confuse the other’s

310

emotion with the self’s emotion, this self-other distinction is missing in emotion

311

contagion) 70. Although the specificity of brain mechanisms underlying abnormal social

312

cognition and empathy functions in BPD still has to be clarified, they differ from those

313

typical of antisocial personality disorder70.

314

A further prominent characteristic of interpersonal dysfunction is rejection

315

hypersensitivity which is also influenced by emotional hypersensitivity (see below).

316

Across different paradigms of social rejection, the dorsal ACC has been found to be

317

activated and to represent a common neural alarm signal of physical and social pain71.

318

In a virtual ball-tossing game where participants were either excluded, included or

319

participated in a control condition, patients with BPD showed higher activation of the

320

dorsal ACC in all conditions suggesting a higher sensitivity of the alarm signal even in

321

situations where exclusion was absent. In addition, higher activation in the dorsomedial

14

322

PFC and precuneus support the notion of hypermentalizing to be typical of BPD in

323

social situations.72

324

[H3] Affect/emotion phenotype. Affective instability is a central feature of BPD

325

psychopathology and describes frequently escalating negative affects which occur to

326

more or less intense stressors and show a delayed regression to baseline.

327

Neuroimaging studies have demonstrated abnormalities in so-called bottom-up and top-

328

down processes in patients with BPD: bottom-up processes originate from perceptual

329

stimulation of the external world and are important for detecting salience, whereas top-

330

down processes involve cognitive control areas that have a role in pursuing goals and

331

strategic decision-making. Bottom-up emotional processing involves the amygdala,

332

hippocampus, insula and rostral anterior cingulate cortex, whereas top-down emotional

333

processing involves prefrontal areas such as the dorsal anterior cingulate cortex and the

334

orbitofrontal, ventrolateral and dorsolateral prefrontal cortices.

335

Emotional hypersensitivity (an attentional bias or hypervigilance towards negative

336

environmental stimuli such as a perceived slight or a critical look by a friend or relative

337

that makes patients vulnerable to rapid changes in affect), and the failure to recruit

338

adaptive affect regulation strategies are apparent in patients with BPD73. In particular,

339

hypervigilance to negative environmental stimuli occurs in response to social threat

340

signals. For example, women with BPD had more frequent and faster fixations of the

341

eyes to images of angry faces than healthy controls in an emotion classification task,

342

and the abnormal eye fixation was associated with increased amygdala activation74.

343

Event-related potentials, based on electroencephalography (EEG), showed increased

344

early occipital P100 amplitudes (in the visual cortex) but decreased later
15

345

temporooccipital N170 and centroparietal P300 amplitudes in response to blends of

346

happy and angry facial emotions, indicating a pre-attentive, rapid and coarse processing

347

of social cues in BPD, instead of a more detailed, elaborate processing75. Interestingly,

348

the P100 amplitudes normalized in individuals in remission from BPD, suggesting an

349

enhanced perceptual bottom-up process reflects an acute feature rather than a trait 76.

350

However, prospective studies are needed.

351

A consistent feature in unmedicated patients with acute BPD is left amygdala

352

hyper-reactivity in response to negative environmental stimuli77. Thus, amygdala

353

hyperactivity is not restricted to stimulus onset, but also results from a deficit in

354

habituation (that is, a form of learning whereby the response to a stimulus is reduced

355

after repeated exposure)78–80. In addition, the central role of amygdala hyperactivity in

356

BPD might also reflect maladaptive cognitive top-down processes that have a role in

357

evaluating and prioritizing negative environmental stimuli81. Smaller volume and

358

metabolic alterations such as reduced N-acetylaspartate concentration found using

359

proton magnetic resonance spectroscopy of the left amygdala have been demonstrated

360

in BPD77,82, particularly in the centromedial amygdala83, which projects to hormonal

361

regulatory centers in the hypothalamus, and to autonomic and behavioral centers in the

362

brainstem. The hypothalamus is enlarged84 and the HPA stress axis is dysregulated in

363

patients with BPD; volume reduction of the amygdala and hippocampus might be more

364

pronounced in patients with early trauma and comorbid PTSD85,86. Notably, gray matter

365

volume reductions in the amygdala are only found in older individuals with BPD,

366

probably indicating a progressive pathology77,87 which, nevertheless, appears to be

367

reversible88.
16

368

Intense and variable emotions are related to amygdala hyperactivity, whereas

369

emotional regulation difficulties in general, and poor capacity of cognitive reappraisal

370

(that is, recognizing the negative pattern of one’s thoughts and changing that

371

pattern to one that is more effective in regulating one’s emotions), in particular, were

372

negatively correlated with prefrontal cortical activity in BPD89. Studies instructing

373

participants to use an adaptive affect regulation strategy (such as cognitive reappraisal),

374

found lower activity in orbitofrontal, ventrolateral or dorsal anterior cingulate cortices in

375

patients with BPD than healthy individuals90,91. However, studies using emotional

376

paradigms (passively looking at emotional facial expressions or scenes) without

377

instruction to regulate emotions demonstrated increased prefrontal cortical activity in

378

patients with BPD, which might reflect patients’ effort to cognitively down-regulate their

379

emotions despite not being successful92,93. In addition, structural alterations of the

380

prefrontal cortex have been demonstrated in patients with BPD, such as smaller grey

381

matter volume77,94, reduced cortical thickness94 and microstructural abnormalities of

382

white matter tracts95. Furthermore, preliminary data suggest low prefronto-limbic

383

connectivity within the affect regulation circuit93, which normalizes after successful

384

psychotherapy96 suggesting that this core mechanism of BPD is reversible.

385

Evaluative-regulatory feedback mechanisms of emotion regulation include

386

interoceptive processes as the physiological dimension of emotional experience, and

387

seem to be disrupted in patients with BPD. In one study, individuals with BPD had lower

388

right dorsomedial prefrontal cortex activation than healthy controls when asked to attend

389

to emotions and bodily feelings (for example, instructed to “feel yourself and be aware

390

of your current emotions and bodily feelings”, compared to cognitive self-reflection
17

391

(instructed to “Think about yourself, reflect who you are, about your goals”)97. As

392

afferent signals from the periphery, such as heartbeat, are relayed via the spinal cord

393

and brainstem to the midbrain and finally to structures of higher order, such as

394

thalamus, insula and prefrontal cortex, decreased mental representation of bodily

395

signals in patients with BPD was suggested by reduced heartbeat-evoked potentials in

396

resting state EEG (a marker for the cortical representation of afferent bodily signals)

397

compared with healthy volunteers98. Indeed, reduced heartbeat-evoked potentials were

398

associated with the severity of emotion dysregulation and smaller volumes of some

399

brain regions, e.g. the left insula which has a major role in the body-brain axis98.

400

Remission from BPD was paralleled by an improvement in cortical representation of

401

bodily signals98.

402

Notably, similar abnormalities of brain function and structure - as described in

403

this section up to now - have been reported in anxiety disorders, avoidant personality

404

disorder and depression. Prefronto-amygdala dysfunction might manifest a

405

transdiagnostic mechanism associated with negative affectivity or the related trait

406

construct of neuroticism. Supporting the latter assumption, neuroticism was recently

407

shown to modulate a wide network of brain regions, including the emotional regulatory

408

network99.

409
410

[H3] Behavioral dysregulation. Impulsivity is a multifaceted construct comprising

411

various components. Impairments in delay discounting (that is, the ability to delay an

412

immediate smaller reward for a larger, not immediate reward), high emotional

413

interference in cognitive functioning, and a reduction in response inhibition (that is, the
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414

ability to inhibit an already activated behavioral response) in the context of emotional

415

stress have been reported in patients with BPD100,101. Indeed, individuals with BPD

416

consistently choose smaller rewards delivered within a short timeframe over larger

417

rewards delivered at a later timeframe compared with healthy individuals. In a monetary

418

incentive delay task in which three different objects predicted a reward, loss or a neutral

419

outcome, individuals with BPD had reduced activation of the ventral striatum to cues

420

predicting reward and loss, compared with healthy individuals and activation was

421

negatively correlated with impulsivity, suggesting that patients might have a poor ability

422

to predict aversive outcomes102. In an affective go/no-go task, (in which participants

423

were instructed to respond if the presented facial affect was consistent with the target

424

affect for that epoch and to inhibit motor response to those inconsistent with the target

425

affect), BPD was characterized by alterations in ventrolateral prefrontal or orbitofrontal

426

activity, indicating an interference between the motor inhibition task and the processing

427

of emotional stimuli103. Notably, the control of emotional interference at motor inhibition

428

tasks involves brain areas that overlap with the affect regulation circuit, such as the

429

orbitofrontal and subgenual anterior cingulate cortex104. Under high levels of stress (e.g.

430

anger induction), females with BPD had decreased activity of the inferior frontal cortex

431

compared with healthy controls during a go/no-go task, which challenges the capability

432

to inhibit prepotent motor responses105. Accordingly, abnormalities in the inferior frontal

433

cortex may be a neurobiological correlate of motor impulsivity in BPD105. Importantly, in

434

contrast to previous assumptions, a failure of response inhibition beyond situations of

435

intense stress is not characteristic of BPD, but is inherent to ADHD (a highly prevalent

436

comorbid condition of BPD)100. Regarding the specificity of findings within the
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437

externalizing spectrum of psychopathology, impairments in delay discounting and a

438

close interaction between behavioral dyscontrol and negative emotional states in BPD

439

differs from individuals with antisocial personality disorder, who have less impairment in

440

delay discounting but a generally deficient response inhibition100.

441
442

[H3] Pain processing circuit. The non-suicidal self-injurious behavior in those

443

with BPD serves as a stress relief and is associated with diminished affect-related pain

444

processing. Increased pain thresholds in patients with BPD might be based on two

445

mechanisms106. First, deactivation of the amygdala and enhanced negative coupling

446

between limbic and medial prefrontal areas might reflect an enhanced inhibitory top-

447

down modulation in BPD. Consistent with this theory, amygdala activity decreased more

448

in individuals with BPD than in healthy controls, and functional connectivity with the

449

superior frontal gyrus normalized in BPD after an incision in the forearm107. Second,

450

enhanced coupling between the posterior insula (involved in the processing of affect-

451

related pain), and the dorsolateral prefrontal cortex might reflect an abnormal evaluation

452

of pain that contributes to hypoalgesia in BPD108. Indeed, the experience of pain — not

453

the tissue damage — leads to subjective stress reduction in patients with BPD109.

454

Interestingly, dialectical behavior therapy (DBT) focuses on improving affect regulation

455

strategies (see Management) and decreased inhibitory top-down modulation110.

456

However, low self-worth and a self-critical cognitive style might also constitute a

457

significant mediator between hypoalgesia and non-suicidal self-injurious behavior,111

458

although the significance of this mechanism for BPD is not yet clear. Further studies

459

may improve our understanding of what mechanisms act in each individual in which
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460

context and how the pain circuit interferes with key regions of the self-processing and

461

self-valuation systems of the brain.

462
463

[H2] Hormones

464

Dysfunction of the HPA axis has a central role in the development of BPD.

465

Indeed, most studies have demonstrated increased levels of stress hormones, such as

466

basal cortisol112, a steeper cortisol awakening response (that is, a sharp increase in

467

cortisol levels after awakening) 113 and reduced feedback sensitivity112 in patients with

468

BPD. Additionally, increased memory retrieval (memory of words, working memory and

469

most pronounced of autobiographical memory) following cortisol administration in

470

patients with BPD suggests alterations in the sensitivity of glucocorticoid receptors to

471

stress hormones; in healthy individuals, cortisol administration was followed by impaired

472

memory retrieval114. In addition, increased HPA activity correlated with early life

473

maltreatment in BPD112. Interestingly, the extent of the cortisol stress response in a

474

parent–young adult conflict discussion was modulated by the quality of parental

475

protection, at least as perceived by individuals with BPD115.

476

Peripheral oxytocin levels are decreased in adults with BPD116, particularly in

477

those with a history of early life maltreatment116, and disorganized attachment

478

representations117. Oxytocin is thought to act as a counterpart to cortisol and buffers

479

chronic stress responses, particularly in the social context118. In BPD, oxytocin seems to

480

dampen subjective and psychophysiological stress responses119 as well as

481

hypersensitivity to social threat74 and other negative emotional stimuli120 by modulating

482

amygdala activity. Variants of OXTR, which encodes the oxytocin receptor (namely the
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483

rs53576 single nucleotide polymorphism), are modulated by the environment; thus,

484

gene-environmental interactions related to the oxytocin receptor modulate vulnerability

485

to psychopathology in general121 and BPD122. Importantly, these effects might be sex-

486

sensitive123.

487

Few studies have investigated sex hormones in BPD. Testosterone

488

concentrations appear to be increased in female and male patients with BPD, whether

489

assessed as short-term testosterone in saliva113 or long-term testosterone in hair (a

490

cumulative measure representing excretion levels over several months)124. Interestingly,

491

testosterone has been shown to be involved in prefronto-amygdalar inhibition in a social

492

approach-avoidance task whereby participants are instructed to approach and avoid

493

emotional faces by pulling and pushing a joystick, respectively, and therefore, might

494

favor social approach and dominant behavior 124,125. Furthermore, changes in female

495

sex hormones (such as estradiol and progesterone) during the menstrual cycle might

496

affect BPD symptom expression126.

497
498
499

[H1] DIAGNOSIS, SCREENING, AND PREVENTION

500
501

[H2] DSM-5 and ICD-10 diagnostic criteria

502

The DSM-5127 Section II diagnostic criteria for BPD can be divided into four

503

phenotypes, consistent with the general criteria for a personality disorder (Figure 2);

504

diagnosis is made by a polythetic model requiring at least 5 of the 9 criteria (Box 2). Like
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505

other psychiatric illnesses in the DSM, the BPD diagnostic criteria define an

506

independent category although this category overlaps with other disorders.

507

Meeting increasing numbers of the BPD criteria in the DSM-5 up to a total of five

508

criteria is associated with more-severe illness 128. The presence of even one BPD

509

criterion distinguishes patients with respect to concurrent other mental disorders,

510

current suicidal ideation and past attempts, history of psychiatric hospitalization, and

511

functional impairment129. Although all criteria for BPD are weighted equally for

512

diagnosis, the unstable relationships criterion has the best combined sensitivity and

513

specificity for BPD two years later44 and had the highest familial aggregation in one

514

study41.The criterion of chronic feelings of emptiness was most strongly related to

515

psychosocial morbidity, including history of suicide attempts, hospitalization, social and

516

work dysfunction, and comorbidity with other mental disorders130.

517

In the International Classification of Diseases, 10th Revision (ICD-10) 131, BPD is

518

called emotionally unstable personality disorder and is characterized by unstable sense

519

of self, unstable relationships with other people, and unstable emotions131.

520
521

[H2] Clinical assessment

522

Patients with BPD frequently present for treatment in the midst of an episode of

523

another mental disorder, such as depressive disorders, anxiety disorders, trauma-

524

related disorders, or substance use disorders. Patients might also present after a

525

suicide attempt or other impulsive, self-destructive actions, or might have a current

526

interpersonal crisis (such as a relationship break-up) or other crisis (such as a job loss

527

or school failure) that leads them to seek help.
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528

In most clinical settings, assessment of patients with suspected BPD will be

529

conducted by interview. As personality is the way people see, relate to, and think about

530

themselves, others, and the environment, the perception of one’s own personality is

531

affected by it and accordingly, the assessment of personality pathology has unique

532

challenges. Indeed, individuals with personality pathology are frequently unreliable

533

observers of their own personality problems and might recognize problems only when

534

they affect their interactions and relationships with others. Rather than directly

535

questioning individuals about their personality, clinicians often look for patterns in the

536

way patients describe themselves, their interpersonal relationships, and their work

537

functioning. Common questions a clinician would pose to an individual with a suspected

538

personality disorder include “how would you describe yourself as a person?”, “how do

539

you think others would describe you?”, “who are the most important people in your life?”

540

and “how do you get along with them?”. In addition, clinicians often also rely on how

541

individuals interact with them during the interview and may interview other individuals

542

close to the patient to gather additional information and perspectives. Several additional

543

factors should be considered during the assessment of a patient for BPD (Box 3).

544

Clinical assessments of borderline personality pathology are challenging. For

545

example, clinicians might overgeneralize their experiences with patients during

546

evaluation to other life situations without sufficient evidence. In addition, clinicians might

547

have a general impression of the patients personality but with inadequate information to

548

evaluate the specific criteria for BPD132. Clinicians will often deviate from their

549

judgments about individual criteria and overdiagnose or underdiagnose BPD without a

550

basis133. These sources of diagnostic unreliability – interpretation, information, and
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551

criterion variance – have led to the development and use of semi-structured134 and fully-

552

structured diagnostic interviews and self-report questionnaires for the diagnosis of BPD

553

and other personality disorders. Indeed, self-report instruments and semi-structured

554

interviews are more reliable and valid than routine clinical assessments for the

555

diagnosis of personality pathology135 and the combined use of interview and self-report

556

optimally identifies BPD136.

557
558

[H3] Clinical interviews. Most semi-structured interviews include questions to elicit

559

information to determine whether or not a subject or patient meets each of the

560

diagnostic criteria and apply diagnostic algorithms for all DSM-IV and DSM-5

561

personality disorders. These interviews differ primarily in the arrangement of the

562

questions, either by type of disorder or by area of functioning (Table 1). All semi-

563

structured interviews are meant to be administered by trained clinicians who have

564

experience evaluating patients with mental disorders in general and, specifically,

565

patients with personality pathology. Examples of clinical interviews include the

566

Structured Clinical Interview for DSM-IV Axis II Disorders (SCID-II), the Structured

567

Interview for DSM-IV Personality Disorders (SIDP-IV), the Revised Diagnostic Interview

568

for Borderlines (DIB-R), and the Childhood Interview for DSM-IV Borderline Personality

569

Disorder (CI-BPD); the latter two assessments are specific to BPD. Some tools were

570

designed for use by non-clinical, lay interviewers in large epidemiological studies (such

571

as Alcohol Use Disorder and Associated Disabilities Interview Schedule-5), which

572

includes questions to assess the criteria for BPD. Other, short interval interviews such

573

as the Borderline Personality Disorder Severity Index-IV and the Zanarini Rating Scale
25

574

for Borderline Personality Disorder are used to track severity and change in BPD

575

pathology over time.

576
577

[H3] Self-report questionnaires. Although patients with personality disorders have

578

difficulty accurately observing themselves, a plethora of self-report instruments have

579

been developed to expedite diagnostic assessments and as first-stage screening

580

assessments (Table 1). Self-report instruments differ in their structure, length, and

581

specificity for BPD. In addition, several self-report instruments are particularly suited for

582

BPD screening in large populations. Of note, the affective instability criterion is the most

583

sensitive and specific manifestation for BPD diagnosis and might be useful for

584

screening137. Other self-report instruments do not assess personality disorders but

585

assess problems in personality functioning.

586
587

[H2] Differential diagnosis and comorbidities

588

As individuals with BPD frequently present for treatment due to an exacerbation of

589

another co-occurring mental disorder, careful assessment of a broad range of

590

psychopathology is indicated in an individual with suspected BPD138,139. Several other

591

disorders might also be present in patients with BPD including mood (e.g., major

592

depressive disorder or bipolar disorder), anxiety, stressor-related (e.g., acute stress

593

disorder, PTSD), substance-related, dissociative, disruptive behavior, somatoform,

594

neurodevelopmental (e.g., attention-deficit/hyperactivity disorder) and other personality

595

disorders10. Indeed, rates of lifetime major depressive disorder range from 61% to 83%,

596

with a median of 71%140–142, and the lifetime rate of anxiety disorders is 88% in patients
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597

with BPD141 in several large patient samples. A history of trauma, central to the

598

diagnosis of PTSD, is also common in patients with BPD. ADHD has been reported in

599

~20% of patients with BPD 143. The differential diagnosis between BPD with comorbid

600

major depressive disorder and bipolar disorders is complex (Box 4).

601
602

The type and frequency of co-occurring disorder depends on the population assessed

603

(i.e., patient or general population), clinical setting (e.g., inpatient, outpatient, sub-

604

specialty clinic), the prevalence of the disorders in the population, the duration of the

605

disorders, and the methods of assessment, among other factors. 10 Co-occurring

606

disorders are unlikely to be comorbid in the sense of a disorder that is distinct from the

607

index disease or condition144. Indeed, some patients with BPD do not respond to

608

antidepressants and depressive symptoms can remit with improvement of BPD 145,146,

609

suggesting that depression is linked to patient’s dissatisfaction with life rather than a

610

comorbid depressive disorder. Similarly, remission of BPD usually prompts remission of

611

anxiety disorders147. In addition, the tendency of the DSM to split up psychopathology

612

into different disorders encourages the diagnosis of multiple disorders to describe a

613

patient’s psychopathology and virtually ensures that patients receive more than one

614

diagnosis. This, in turn, has encouraged polypharmacy (see Management). As BPD

615

complicates the treatment of other mental disorders and is associated with a more

616

chronic course for many disorders 148,149 and as effective treatment of BPD can diminish

617

associated psychopathology, 147,150 distinguishing BPD from other mental disorders may

618

be less important than setting priorities among disorders for treatment.
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619
620

BPD is also associated with non-psychiatric disorders, including arthritis,
gastrointestinal conditions, and, in young adults, cardiovascular disease.151

621
622

[H2] Prevention

623

Data is relatively scarce on the prevention of BPD development, including

624

universal prevention, selective prevention (in high-risk populations, such as individuals

625

who have been sexually or physically abused), or indicated prevention (in individuals

626

with signs of BPD or underlying pathological personality traits in childhood or early

627

adolescence). Universal prevention is not practical owing to the relatively low

628

prevalence of BPD in all age groups. Risk factors lack sufficient specificity for BPD to

629

support use in selective prevention. The identification of a BPD prodrome consisting of

630

increased emotionality, hyperactivity or impulsivity, depression and inattention has been

631

supported in one large prospective follow-up study of young girls37. Programs designed

632

for early intervention in young people with precursor signs or a diagnosis of BPD have

633

been developed12,152,153 and sometimes implemented for example, in Australia,

634

Germany and the Netherlands. Certainly, individuals at any age who meet criteria for

635

BPD should receive treatment154.

636
637
638

[H1] MANAGEMENT
The treatment of patients with BPD should begin with disclosure of the diagnosis

639

and education about the expectable course, genetics, and treatment of the disorder.

640

This approach can diminish distress and establish an alliance between the patient and

641

the clinician 155. Treatment should also inform patients that effective therapies have

642

been developed, which involve learning to take care of oneself, and that medications
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643

serve only an adjunctive role. Often patients with BPD will be misdiagnosed132,156,

644

disliked157, and overmedicated 158,159. Such practices persist despite considerable

645

knowledge about how patients can be treated effectively.

646
647

[H2] Evidence-based therapies

648

Five general principles characterizing evidence-based effective treatments for

649

BPD have been developed160,161. First, treatment should be carried out by a primary

650

clinician who develops the treatment plan and goals, oversees the risk of suicide and

651

monitors progress. Second, management should have structure, such that therapies

652

have identifiable goals, the roles of both the patients and treater are specified,

653

boundaries about the availability of the treater have been determined and guidelines for

654

managing safety are established. Third, management should be collaborative and

655

clinicians should solicit their patients’ involvement in setting the treatment goals and,

656

safety plans and within-session participation. Indeed, the patients sense of responsibility

657

for change and self-care is emphasized. Fourth, clinicians should be actively

658

responsive, reassuring patients that they are listening and interested, while also being

659

contained, not being overly emotional or activating. Finally, clinicians should be self-

660

aware, and colleagues should be used to diminish the hazards of personalized

661

reactions of patients. Of particular note is the principle, important for patients with BPD,

662

of reminding clinicians to be aware of how their reactions to patients requires attention

663

because they can be harmful.

664
665

13 forms of psychological therapy have demonstrated efficacy for the treatment
of BPD in at least one randomized controlled trial, although DBT has the most research
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666

support. The availability of these therapies varies worldwide from being not available at

667

all to at best being only inconsistently available. Nowhere is their availability sufficient to

668

meet the public health needs. Four of these therapies have attained widespread

669

recognition along with being grounded in substantive theories about BPD and sustained

670

training opportunities offered by credentialed and committed trainers (Table 2). These

671

therapies — dialectical behavioural therapy (DBT), mentalization-based treatment

672

(MBT), transference focused psychotherapy (TFP) and General (“Good”) psychiatric

673

management (GPM) — all decrease suicidality and self-harm, depression, anxiety, and

674

use of hospitals and emergency rooms in patients with BPD 3,4,162–165.

675

DBT, MBT and TFP are psychotherapies, and intend to change patient’s

676

psychological functions (such as self-awareness, empathy and social skills) through

677

insights, instruction, and corrective interpersonal experiences. DBT is a type of

678

cognitive-behavioral therapy that focuses on diminishing the observable symptoms of

679

BPD. 2 MBT and TFP are psychodynamic therapies that focus on improving patients’

680

understanding of their motives and feelings that are often unconscious and are thought

681

to prompt symptoms3,166. With all these psychotherapies, the relationship between the

682

patient and the therapist is often a central focus, and these require considerable training

683

and time to learn.

684
685

The three main psychotherapies have been compared with less intensive manualized

686

approaches that are less challenging to learn, more supportive, and more suitable for

687

non-specialist, generalist providers 167,168. GPM is a case management-based therapy

688

that medicalizes BPD and focuses on the patient’s situational stressors. This generalist
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689

approach is intended to improve patients’ social functioning with the expectation that

690

this improvement will improve self-esteem, self-confidence, and social/interpersonal

691

skills169. The development of a generalist model for the treatment of BPD offers a

692

treatment modality that can be taught to clinicians using standard training programs.

693

GPM is also well suited for integration with stepped care models of health care170. Non-

694

intensive interventions administered by non-specialists are well-suited for early

695

intervention and patients with less-severe BPD171. Such a model has been introduced in

696

Australia with encouraging results171.

697
698

[H2] Effect of co-morbidities

699

The management of patients with BPD is frequently confounded by co-occurring

700

psychiatric disorders. Unlike with other personality disorders, the treatment of BPD

701

should take priority in patients with comorbid major depressive disorder, panic disorder,

702

adult-onset PTSD, intermittent substance abuse or bulimia, as these disorders remit

703

with remission of BPD169. As anxious dysphoria is almost universal in patients with BPD

704
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705

often are prescribed anti-depressants159,173.

706

and a high proportion of patients have comorbid major depressive disorder, patients

The treatment of comorbid bipolar I disorder, early-onset complex PTSD, severe

707

substance abuse and anorexia should be prioritized over the treatment of BPD, as

708

effective treatment of BPD requires the remission of these disorders. The co-occurrence

709

of impulse control disorders (such as severe substance abuse) or severe antisocial

710

personality disorder makes the successful treatment of BPD improbable. Milder forms of

711

these disorders can interfere with the treatability of BPD, but treatment of BPD is
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712

possible and will secondarily prompt improvement in those disorders174,175. In comorbid

713

bipolar I disorder, a manic episode should always be treated before BPD; BPD and

714

bipolar disorder should be treated as independent disorders as they have little effect the

715

course of the other disorder150. Questioning whether treating comorbid PTSD should

716

take priority is common. The treatment of early onset complex PTSD take priority over

717

treatment of BPD, but otherwise BPD treatment usually improves PTSD and this effect

718

can be augmented by concurrent exposure techniques176,177.

719
720

[H2] Psychoactive medication

721

Patients with BPD who were diagnosed before they received trials with

722

psychoactive medications, often multiple types extending over many years, are

723

uncommon14,15,158. Approximately 40% of patients with BPD were prescribed ≥3

724

psychotropic medications, ~ 20% were prescribed ≥4 medications, and ~10% were

725

prescribed ≥5 medications concurrently after diagnosis of BPD in a 16 year follow up

726

study158. The most common types of medication administered to patient with BPD are

727

selective serotonin reuptake inhibitors, atypical antidepressants, anxiolytics,

728

antipsychotics and mood stabilizers, in that order158. This practice has developed

729

despite that the usefulness of medications has not been established, no class of

730

psychoactive medication is consistently or dramatically effective, and no medications

731

are FDA approved for BPD159,173,178,179,180. Medications are often initiated by clinicians

732

aiming to relieve the patient’s presenting complaints of depression, moodiness, or

733

anxiety; patients do not present asking for personality change. The National Institute for

734

Health and Care Excellence (NICE) guidelines in the United Kingdom state that
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735

psychotropic medications should not be used to treat the symptoms of BPD but can be

736

prescribed for comorbid disorders for the shortest period possible 179. Once medications

737

are started, patients with BPD typically resist discontinuing them, even when the target

738

symptoms are unchanged or exacerbated. In one study, a high percentage of patients

739

with BPD reported using psychotropic medications at each of eight two-year follow-up

740

periods158. Augmentation of medications is common, but is without empirical support158.

741

A cautious empirical approach to medication management, recognizing their

742

adjunctive role in treating some patients with BPD, can be helpful. This should include

743

informing patients that the benefits of medication are variable and usually modest,

744

encouraging patients to read about prescribed medications, enlisting patients as

745

collaborators to evaluate whether target symptoms alter and tapering or discontinuing

746

ineffective medications before starting another trial. This approach might disappoint

747

patients who had hoped for a more beneficial role of medications, but it is a relief for

748

patients who understand that their illness can be successfully treated by other means

749

after disappointing results from medications.

750
751

[H2] Sociotherapies

752

The support of families, including spouses is often essential for enlisting the

753

collaboration of patients with BPD. Attaining the families’ supportive involvement begins

754

with disclosure of the BPD diagnosis and a discussion about the disorder’s genetics,

755

expectable course, and its treatment. Families are often willing to modify the usual ways

756

of responding to the patient with BPD, and to learn to accommodate the specific

757

sensitivities and problems that characterize individuals with this disorder. Specifically,
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758

this means learning to validate the distress of the patient with BPD, listening without

759

challenging the patient’s anger, and using professionals to help manage threats of

760

suicide or self-endangering behaviors181,182. Family therapy is usually contraindicated

761

until members are motivated and able to see each other’s perspectives. Family

762

Connections is a consumer-led group therapy that has proven very helpful to many181.

763

The social learning processes within group therapies are often very helpful and

764

cost-beneficial for patients with BPD who typically have problems with listening, sharing,

765

and understanding others. Indeed, the group therapy component accounts for much of

766

the effectiveness of DBT163 and MBT183. However, patients usually resist such

767

treatment, so making individual therapy (which patients desire) contingent on

768

participation in groups might be necessary.

769
770
771

[H2] Overview
Great steps forward have occurred in the treatment of BPD. Indeed, combining

772

treatment with informing patients about their likelihood of recovery, patients can have

773

much higher expectations than previously thought. However, challenges remain to

774

develop psychoactive medications that can directly address the emotional reactivity and

775

interpersonal hypersensitivity of BPD, and that can improve persisting social and

776

vocational problems (see Quality of Life). Therapies that target the persisting functional

777

problems of patients are required.

778
779
780
781
782
783

[H1] QUALITY OF LIFE
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784
785
786

[H2] Course of disease and prognosis

787

(MSAD) and the Collaborative Longitudinal Personality Disorders Study (CLPS)) yielded

788

unexpectedly encouraging perspectives on the symptomatic course of BPD. In the

789

CLPS study, ~85% of patients with BPD had a remission for at least 12 months, of

790

which, relapse rates were 12% (Figure 4)6. In the MSAD study, 99% of patients had a

791

remission period for at least 2 years and 78% of patients had remission for at least 8

792

years, over the 16 year follow-up5. However, symptomatic recurrence occurred at higher

793

rates in the MSAD study (between 10 and 36%, depending on the length of the

794

remission, with lower rates associated with longer periods of symptomatic remission),

795

compared with CLPS.5 Baseline predictors of a poor outcome in the CLPS study at two-

796

year follow-up were more severe borderline psychopathology, functional impairment,

797

and the quality of relationships.184 At 10-year follow-up, the CLPS study found younger

798

age and more education to be associated with good outcomes.6 Predictors of remission

799

by 10-year follow-up in the MSAD study were baseline younger age, absence of

800

childhood sexual abuse, no family history of substance abuse, good vocational record,

801

absence of an anxious cluster personality disorder, lower neuroticism, and higher

802

agreeableness.185

803

Interestingly, some symptoms of BPD were demonstrated to remit more rapidly than

804

others which are more enduring in both the MSAD and CLPS studies186–188. Most

805

impulsive symptoms are acute and have relatively rapid remission, whereas all

806

affective/emotional symptoms are more enduring187. Cognitive/self symptoms are both

807

acute (such as, quasi psychotic thought and serious identity disturbance) and enduring

Two major prospective longitudinal studies (The McLean Study of Adult Development
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808

(such as, odd thinking, unusual perceptual experiences and non-delusional paranoia).

809

Similarly, interpersonal symptoms can be acute or enduring; stormy relationships,

810

devaluation, and demandingness are more acute, whereas fear of aloneness, undue

811

dependency, and masochism are more enduring186. In the MSAD study, the more rapid

812

and stable remission of acute symptoms and the less rapid remission and higher

813

recurrence of temperamental symptoms was demonstrated after 16-years of follow-

814

up187. However, after 10-years of follow-up in the CLPS study, the prevalence of all BPD

815

criteria had declined at similar rates6.

816
817

[H2] Social and Vocational Functioning

818

Individuals with BPD living in the community are often seriously impaired

819

functionally.11,22,189 Prospective studies of the course of BPD have determined the

820

stability of these impairments for some patients. In the CLPS study, individuals with

821

BPD had significantly worse employment functioning than individuals with Cluster C

822

personality disorders (avoidant and obsessive-compulsive personality disorders) and

823

had significantly worse Global Assessment of Functioning (GAF) scores than individuals

824

with Cluster C personality disorders or major depressive disorder, at the two-year

825

follow-up point 190. Similarly, in the MSAD study, 191 patients reported poorer social and

826

vocational functioning than those with other personality disorders at the six-year follow-

827

up period191. However, remitted borderline patients reported better social and vocational

828

functioning than non-remitted borderline patients, and the percentage of patients

829

receiving disability payments was ~35% for those in remission, but increased from 56%

830

to 73% for patients who had not remitted.191 In addition, 43% of patients in remission

36

831

had a GAF score of ≥61 representing good overall functioning at the six-year follow-up

832

period, compared with no patients not in remission.191

833
834

In the MSAD study, survival analyses showed that patient functioning was quite

835

unstable, with some subjects losing their good psychosocial functioning and others

836

attaining it for the first time.192 However, 50% of patients attained recovery (defined as a

837

concurrent remission from BPD and good social and good full-time vocational

838

functioning) after 10 years of prospective follow-up, and 60% of patients attained

839

recovery after 16 years of prospective follow-up. 193Although patients with BPD

840

improved in both the social and vocational realms, they continued to function more

841

poorly than individuals with other personality disorders or major depressive disorders in

842

the CLPS study after 10 years of follow up6. The MSAD findings concerning recovery

843

rates indicate that there are subgroups of borderline patients—a high functioning group

844

and a more poorly functioning group. They also suggest that studies that rely on overall

845

results may inadvertently hide these important differences.

846
847

Patients with BPD who had recovered at some point during the course of disease

848

were significantly more likely to have entered into a marriage or prolonged cohabitation

849

relationship, and become a parent than patients who have never recovered in the

850

MSAD study after 16 years of follow up194. Recovered patients are also significantly

851

older when starting these relationships. Moreover, patients who had recovered were

852

significantly less likely to have divorced or ended a cohabiting relationship, and were

853

less likely to have given up or lost custody of a child (7% vs. 51%). Taken together,
37

854

these results suggest that patients with BPD can have stable intimate relationships and

855

become competent parents. In addition, success in these areas is more likely if patients

856

have recovered symptomatically and have achieved stable psychosocial functioning in

857

other areas.

858
859

[H2] Other health and lifestyle issues

860

After six-year follow-up, patients who had not been in remission were significantly

861

more likely to have a “syndrome-like” condition (e.g., chronic fatigue, fibromyalgia),

862

obesity, diabetes, osteoarthritis, hypertension, back pain, and urinary incontinence than

863

patients who had been in remission.195 They were also significantly more likely to report

864

daily consumption of alcohol, smoking one packet of cigarettes per day, daily use of

865

sleep medications, overuse of pain medications, and lack of regular exercise. In

866

addition, non-remitted patients with BPD were significantly more likely than remitted

867

patients with BPD to have had at least one medically-related emergency room visit,

868

medical hospitalization, or both. At 16-year follow-up, these same variables

869

distinguished ever and never-recovered borderline patients.196

870

A large epidemiological study found elevated rates of a number of conditions

871

among borderline persons living in the community. These conditions were:

872

arteriosclerosis or hypertension, hepatic disease, cardiovascular disease,

873

gastrointestinal disease, arthritis, venereal disease, and any assessed medical

874

condition.197

875
876

[H2] Mortality
38

877

By the time of the 16-year follow-up in the MSAD study, 4.5% of borderline

878

patients had died by suicide and 4.5% had died of other causes187. Although patients

879

with BPD have a known increased risk of suicide, data from the MSAD study suggest

880

that suicide might not be as common as previously estimated. For patients with other

881

personality disorders, 1.4% had died from suicide and 1.4% had died from another

882

cause 187. The average age of non-suicidal deaths was 39 years of age, suggesting that

883

patients with BPD died up to 40 years prematurely, compared with the life expectancy

884

norms of 78 or 79 years of age in the United States.198

885
886

[H1] OUTLOOK

887

One of the major challenges is that we still do not have a satisfactory

888

understanding of what comprises the core psychopathology of BPD. As suggested

889

within this Primer, this core psychopathology could be within the affect/emotion

890

dysregulation phenotype and/or within social processes, reflecting both the

891

interpersonal and self phenotypes. Like for other major mental illnesses, the search for

892

the core psychopathology of BPD identified by specific biomarkers or specific genetic

893

alterations associated with BPD is ongoing, but such markers have not yet been found.

894

The ambiguity inherent in the name “borderline” persists largely as a fall-back option

895

until the core psychopathology has been successfully identified.

896

Growing evidence suggests that BPD is related to a general personality disorder

897

factor (‘g’) that is common to all personality disorders and reflects the severity of

898

personality psychopathology199. General features of personality disorders have less

899

stability than specific trait features, consistent with the notion that personality functioning
39

900

is the more dynamic and changeable aspect of personality pathology, whereas

901

personality traits are stable, but general features are also more closely related to

902

impairment in psychosocial functioning200. The National Institute for Mental Health

903

Research Domain Criteria (RDoC) include ‘perception and understanding of self’

904

encompassing self-awareness, self-monitoring, and self-knowledge, and ‘perception

905

and understanding of others’ related to social cognitive functions, as two subdomains of

906

‘Social Processes’ 201, in addition to affiliation and attachment, which are moderated by

907

social information processing including the detection of and attention to social cues.

908

The definition of BPD also faces challenges. The DSM-5 retained the definition

909

for BPD that it has largely sustained since its conception, but an alternative proposal,

910

named the Alternative Model for Personality Disorders (AMPD; Box 5) was developed

911

by the DSM-5 personality disorders working group in 2011. The AMPD model appears

912

in the DSM-5 section III202. In this model, the traditional criteria for BPD are parsed into

913

impairments in personality functioning (self and interpersonal functioning) and into

914

pathological personality traits (negative affectivity, disinhibition and antagonism). These

915

personality trait domains were developed to represent personality disorders based on

916

meta-analyses203 and a field trial survey204. The AMPD criteria for BPD are highly

917

correlated (correlation coefficient of 0.80) with the standard crtieria205, such that

918

application of either criteria to clinical observations made by trained diagnosticians will

919

lead to the reliable identification of BPD . Establishing the reliability, validity, and clinical

920

utility of the AMPD is undergoing active research. The AMPD has several potential

921

advantages over standard DSM-5 criteria. First, it emphasizes the centrality of the self

922

and interpersonal sectors of the psychopathology of BPD, thereby helping identify what

40

923

best distinguishes BPD from other disorders with which it can be confused. Second, the

924

AMPD bridges the definition of BPD to trait structures of normal and abnormal

925

personality and, therefore, links BPD with the known anatomy of personality and will

926

help reflect that most personality disorders do not have discrete boundaries between

927

normal and abnormal functioning. Although these advantages for changing the definition

928

of BPD are substantial, reasons for moving slowly are also apparent206. For example,

929

the heritability of BPD is high compared with other personality disorders, BPD combines

930

externalizing and internalizing symptoms, and has clinical priority over other major

931

psychiatric disorders. Moreover, it doesn’t load on any specific personality factors,

932

rather it is distinguished by loading on a general factor. At this point in the development

933

of the BPD construct it seems important to retain multiple points of view regarding the

934

psychopathology of BPD.

935

A final challenge is that research in BPD is remarkably underfunded. Despite the

936

prevalence of BPD in the general population the high prevalence within treatment

937

facilities, high morbidity and high costs to society (Box 6), BPD comprises <1% of the

938

National Institute for Mental Health funded research. Europe is the foremost leader in

939

BPD-related research and within Europe, Germany stands out for establishing BPD as a

940

major research priority. Reasons for the failure of BPD to gain traction within the

941

research establishment in the United States might be the sustained stigma associated

942

with this disorder. Indeed, patients with BPD are difficult and the temptation is to ignore

943

or avoid these patients, justifying and aggravating their continued protests of being

944

neglected and unheard.

41

945

This Primer has summarized the remarkable body of knowledge that has been

946

acquired since the official recognition of BPD in 1980. Research into the genetic and

947

neurobiological abnormalities of this disorder have earned its place within the

948

biomedical community. However, still, the search for specificity in terms of biological or

949

genetic markers remains as is the case with other mental illnesses. Research into the

950

psychology, development, and response to psychological therapies of BPD have

951

established the place of this disorder within the mental health field’s clinical community.

952

Here, the neurobiological correlates of change in BPD psychopathology and new

953

therapies to better diminish persisting social and vocational impairment require further

954

study. Research into the prevalence and its societal costs of BPD have established this

955

disorder as a still inadequately addressed major public health problem. Increased public

956

awareness, better training of health care professionals, and increased investment in

957

research are needed.

958
959

42

960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005

References
1.

Black, D. W. et al. Attitudes Toward Borderline Personality Disorder: A Survey of
706 Mental Health Clinicians. CNS Spectr. 16, 67–74 (2011).
2.
Linehan, M. Cognitive-behavioral treatment of borderline personality disorder.
(Guilford Press, 1993).
3.
Bateman, A. & Fonagy, P. Effectiveness of Partial Hospitalization in the
Treatment of Borderline Personality Disorder: A Randomized Controlled Trial. Am.
J. Psychiatry 156, 1563–1569 (1999).
4.
Clarkin, J. F., Levy, K. N., Lenzenweger, M. F. & Kernberg, O. F. Evaluating three
treatments for borderline personality disorder: a multiwave study. Am. J.
Psychiatry 164, 922–8 (2007).
This study compared a psychoanalytically-based therapy (TFP) to a behavioral
therapy (DBT) and a non-intensive supportive generalist therapy, finding
that they had comparable outcomes and thereby legitimizing both the
psychoanalytic and supportive models.
5.
Zanarini, M. C., Frankenburg, F. R., Reich, D. B. & Fitzmaurice, G. Attainment
and stability of sustained symptomatic remission and recovery among patients
with borderline personality disorder and axis II comparison subjects: a 16-year
prospective follow-up study. Am. J. Psychiatry 169, 476–83 (2012).
6.
Gunderson, J. G. et al. Ten-year course of borderline personality disorder:
psychopathology and function from the Collaborative Longitudinal Personality
Disorders study. Arch. Gen. Psychiatry 68, 827–37 (2011).
This paper highlights how BPD patients frequently can have enduring symtpoms
remissions while still having severe functional impairments.
7.
Torgersen, S. et al. A twin study of personality disorders. Compr. Psychiatry 41,
416–25 (2000).
This is the first methodologically robust twin study of BPD; it established BPD's
heritability at a time when its etiology was considered to be exclusively
environmental.
8.
Torgersen, S., Kringlen, E. & Cramer, V. The prevalence of personality disorders
in a community sample. Arch. Gen. Psychiatry 58, 590–6 (2001).
The article presents the prevalence and associations of socio-demographic
variables to personality disorders, applying multivariate analyses in a large
representative sample from the common population.
9.
Johnson, J. G., Cohen, P., Kasen, S., Skodol, A. E. & Oldham, J. M. Cumulative
prevalence of personality disorders between adolescence and adulthood. Acta
Psychiatr. Scand. 118, 410–3 (2008).
The article presents a longitudinal study of personality disorders at four ages
over almost twenty years.
10. Torgersen, S. in American Psychiatric Publishing Textbook of Personality
Disorders, 2nd Edition (ed. Oldham, J.M., Skodol, A.E., Bender, D.S.) 109-129
(American Psychiatric Publishing, Washington DC, 2014)
11. Grant, B. F. et al. Prevalence, correlates, disability, and comorbidity of DSM-IV
borderline personality disorder: results from the Wave 2 National Epidemiologic
43

1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051

Survey on Alcohol and Related Conditions. J. Clin. Psychiatry 69, 533–45 (2008).
12. Kaess, M., Brunner, R. & Chanen, A. Borderline Personality Disorder in
Adolescence. Pediatrics 134, 782–793 (2014).
13. Tomko, R. L., Trull, T. J., Wood, P. K. & Sher, K. J. Characteristics of borderline
personality disorder in a community sample: comorbidity, treatment utilization,
and general functioning. J. Pers. Disord. 28, 734–50 (2014).
14. Bender, D. S. et al. Treatment Utilization by Patients With Personality Disorders.
Am. J. Psychiatry 158, 295–302 (2001).
15. Zanarini, M. C., Frankenburg, F. R., Hennen, J. & Silk, K. R. Mental Health
Service Utilization by Borderline Personality Disorder Patients and Axis II
Comparison Subjects Followed Prospectively for 6 Years. J. Clin. Psychiatry 65,
28–36 (2004).
16. Chanen, A. M. et al. Screening for Borderline Personality Disorder in Outpatient
Youth. J. Pers. Disord. 22, 353–364 (2008).
17. Zimmerman, M., Chelminski, I. & Young, D. The Frequency of Personality
Disorders in Psychiatric Patients. Psychiatr. Clin. North Am. 31, 405–420 (2008).
18. Korzekwa, M. I., Dell, P. F., Links, P. S., Thabane, L. & Webb, S. P. Estimating
the prevalence of borderline personality disorder in psychiatric outpatients using a
two-phase procedure. Compr. Psychiatry 49, 380–386 (2008).
19. Gross, R. et al. Borderline Personality Disorder in Primary Care. Arch. Intern.
Med. 162, 53 (2002).
20. Chaput, Y. J. A. & Lebel, M.-J. Demographic and Clinical Profiles of Patients Who
Make Multiple Visits to Psychiatric Emergency Services. Psychiatr. Serv. 58, 335–
341 (2007).
21. Torgersen, S. in The Oxford Handbook of Personality Disorders (ed. Widiger,
T.A.) 186-205 (Oxford University Press, New York, 2012)
22. Cramer, V., Torgersen, S. & Kringlen, E. Personality disorders and quality of life.
A population study. Compr. Psychiatry 47, 178–84 (2006).
23. Cramer, V., Torgersen, S. & Kringlen, E. Socio-demographic conditions,
subjective somatic health, Axis I disorders and personality disorders in the
common population: the relationship to quality of life. J. Pers. Disord. 21, 552–67
(2007).
The article presents a study of the influence of personality disorders on different
aspects of quality of life, compared to, and controlled for, different sociodemographic variables and Axis-I disorders.
24. Ullrich, S. & Coid, J. The age distribution of self-reported personality disorder
traits in a household population. J. Pers. Disord. 23, 187–200 (2009).
25. Cattane, N., Rossi, R., Lanfredi, M. & Cattaneo, A. Borderline personality disorder
and childhood trauma: exploring the affected biological systems and mechanisms.
BMC Psychiatry 17, (2017).
26. Feldker, K. et al. Transdiagnostic brain responses to disorder-related threat
across four psychiatric disorders. Psychol. Med. 47, 730–743 (2017).
27. Dannlowski, U. et al. Limbic Scars: Long-Term Consequences of Childhood
Maltreatment Revealed by Functional and Structural Magnetic Resonance
Imaging. Biol. Psychiatry 71, 286–293 (2012).
28. Distel, M. A. et al. Life events and borderline personality features: the influence of
44

1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44.

gene–environment interaction and gene–environment correlation. Psychol. Med.
41, 849–860 (2010).
Zanarini, M.C. et al. Reported pathological childhood experiences associated with
the development of borderline personality disorder. Am. J. Psychiatry 154, 1101–
1106 (1997).
Afifi, T. O. et al. Childhood adversity and personality disorders: Results from a
nationally representative population-based study. J. Psychiatr. Res. 45, 814–822
(2011).
Hengartner, M. P., Ajdacic-Gross, V., Rodgers, S., Müller, M. & Rössler, W.
Childhood adversity in association with personality disorder dimensions: New
findings in an old debate. Eur. Psychiatry 28, 476–482 (2013).
Johnson, J. G., Cohen, P., Brown, J., Smailes, E. M. & Bernstein, D. P. Childhood
Maltreatment Increases Risk for Personality Disorders During Early Adulthood.
Arch. Gen. Psychiatry 56, 600 (1999).
Johnson, J. G., Cohen, P., Chen, H., Kasen, S. & Brook, J. S. Parenting
Behaviors Associated With Risk for Offspring Personality Disorder During
Adulthood. Arch. Gen. Psychiatry 63, 579 (2006).
Crawford, T. N., Cohen, P. R., Chen, H., Anglin, D. M. & Ehrensaft, M. Early
maternal separation and the trajectory of borderline personality disorder
symptoms. Dev. Psychopathol. 21, 1013 (2009).
Rogosch, F. A. & Cicchetti, D. Child Maltreatment and Emergent Personality
Organization: Perspectives from the Five-Factor Model. J. Abnorm. Child Psychol.
32, 123–145 (2004).
Fonagy, P. & Bateman, A. The Development of Borderline Personality Disorder—
A Mentalizing Model. J. Pers. Disord. 22, 4–21 (2008).
Stepp, S. D. & Lazarus, S. A. Identifying a borderline personality disorder
prodrome: Implications for community screening. Personal. Ment. Health 11, 195–
205 (2017).
Helgeland, M. I., Kjelsberg, E. & Torgersen, S. Continuities Between Emotional
and Disruptive Behavior Disorders in Adolescence and Personality Disorders in
Adulthood. Am. J. Psychiatry 162, 1941–1947 (2005).
Stepp, S. D., Burke, J. D., Hipwell, A. E. & Loeber, R. Trajectories of Attention
Deficit Hyperactivity Disorder and Oppositional Defiant Disorder Symptoms as
Precursors of Borderline Personality Disorder Symptoms in Adolescent Girls. J.
Abnorm. Child Psychol. 40, 7–20 (2011).
Chanen, A. M. & Kaess, M. Developmental Pathways to Borderline Personality
Disorder. Curr. Psychiatry Rep. 14, 45–53 (2011).
Gunderson, J. G. Family Study of Borderline Personality Disorder and Its Sectors
of Psychopathology. Arch. Gen. Psychiatry 68, 753 (2011).
Torgersen, S. et al. The Heritability of Cluster B Personality Disorders Assessed
Both by Personal Interview and Questionnaire. J. Pers. Disord. 26, 848–866
(2012).
Reichborn-Kjennerud, T. et al. A longitudinal twin study of borderline and
antisocial personality disorder traits in early to middle adulthood. Psychol. Med.
45, 3121–3131 (2015).
Grilo, C. M. et al. Longitudinal Diagnostic Efficiency of DSM-IV Criteria for
45

1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

59.
60.

Borderline Personality Disorder: A 2-Year Prospective Study. Can. J. Psychiatry
52, 357–362 (2007).
Torgersen, S. et al. Dimensional representations of DSM-IV cluster B personality
disorders in a population-based sample of Norwegian twins: a multivariate study.
Psychol. Med. 38, 1617 (2008).
Kendler, K. S. et al. The Structure of Genetic and Environmental Risk Factors for
DSM-IV Personality Disorders. Arch. Gen. Psychiatry 65, 1438 (2008).
Bornovalova, M. A., Hicks, B. M., Iacono, W. G. & McGue, M. Stability, change,
and heritability of borderline personality disorder traits from adolescence to
adulthood: A longitudinal twin study. Dev. Psychopathol. 21, 1335 (2009).
Amad, A., Ramoz, N., Thomas, P., Jardri, R. & Gorwood, P. Genetics of
borderline personality disorder: Systematic review and proposal of an integrative
model. Neurosci. Biobehav. Rev. 40, 6–19 (2014).
Witt, S. H. et al. Genome-wide association study of borderline personality disorder
reveals genetic overlap with bipolar disorder, major depression and
schizophrenia. Transl. Psychiatry 7, e1155 (2017).
Prados, J. et al. Borderline personality disorder and childhood maltreatment: a
genome-wide methylation analysis. Genes, Brain Behav. 14, 177–188 (2015).
Perroud, N. et al. Response to psychotherapy in borderline personality disorder
and methylation status of the BDNF gene. Transl. Psychiatry 3, e207–e207
(2013).
Martín-Blanco, A. et al. The role of hypothalamus–pituitary–adrenal genes and
childhood trauma in borderline personality disorder. Eur. Arch. Psychiatry Clin.
Neurosci. 266, 307–316 (2015).
de Kloet, E. R., Joëls, M. & Holsboer, F. Stress and the brain: from adaptation to
disease. Nat. Rev. Neurosci. 6, 463–475 (2005).
Carrion, V. G. & Wong, S. S. Can Traumatic Stress Alter the Brain?
Understanding the Implications of Early Trauma on Brain Development and
Learning. J. Adolesc. Heal. 51, S23–S28 (2012).
Di Iorio, C. R. et al. Hypothalamic-pituitary-adrenal axis genetic variation and early
stress moderates amygdala function. Psychoneuroendocrinology 80, 170–178
(2017).
Veer, I. M. et al. Endogenous cortisol is associated with functional connectivity
between the amygdala and medial prefrontal cortex. Psychoneuroendocrinology
37, 1039–1047 (2012).
Pratt, M. et al. Mother-child adrenocortical synchrony; Moderation by dyadic
relational behavior. Horm. Behav. 89, 167–175 (2017).
Feldman, R., Gordon, I., Schneiderman, I., Weisman, O. & Zagoory-Sharon, O.
Natural variations in maternal and paternal care are associated with systematic
changes in oxytocin following parent–infant contact. Psychoneuroendocrinology
35, 1133–1141 (2010).
Fonagy, P., Luyten, P. & Allison, E. Epistemic Petrification and the Restoration of
Epistemic Trust: A New Conceptualization of Borderline Personality Disorder and
Its Psychosocial Treatment. J. Pers. Disord. 29, 575–609 (2015).
Sharp, C. et al. Theory of mind and emotion regulation difficulties in adolescents
with borderline traits. J. Am. Acad. Child Adolesc. Psychiatry 50, 563–573.e1
46

1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189

(2011).
61. Krause-Utz, A. et al. Amygdala and Dorsal Anterior Cingulate Connectivity during
an Emotional Working Memory Task in Borderline Personality Disorder Patients
with Interpersonal Trauma History. Front. Hum. Neurosci. 8, 848 (2014).
62. Beeney, J. E., Hallquist, M. N., Ellison, W. D. & Levy, K. N. Self-other disturbance
in borderline personality disorder: Neural, self-report, and performance-based
evidence. Personal. Disord. 7, 28–39 (2016).
63. New, A. S. et al. Empathy and alexithymia in borderline personality disorder:
clinical and laboratory measures. J. Pers. Disord. 26, 660–75 (2012).
64. Domes, G., Grabe, H. J., Czieschnek, D., Heinrichs, M. & Herpertz, S. C.
Alexithymic Traits and Facial Emotion Recognition in Borderline Personality
Disorder. Psychother. Psychosom. 80, 383–385 (2011).
65. Meaney, R., Hasking, P. & Reupert, A. Borderline Personality Disorder Symptoms
in College Students: The Complex Interplay between Alexithymia, Emotional
Dysregulation and Rumination. PLoS One 11, e0157294 (2016).
66. Mier, D. et al. Neuronal correlates of social cognition in borderline personality
disorder. Soc. Cogn. Affect. Neurosci. 8, 531–7 (2013).
67. Dziobek, I. et al. Neuronal correlates of altered empathy and social cognition in
borderline personality disorder. Neuroimage 57, 539–48 (2011).
68. Bilek, E. et al. State-Dependent Cross-Brain Information Flow in Borderline
Personality Disorder. JAMA psychiatry 74, 949–957 (2017).
69. O’Neill, A. et al. Dysregulation between emotion and theory of mind networks in
borderline personality disorder. Psychiatry Res. 231, 25–32 (2015).
70. Herpertz, S. C., Bertsch, K. & Jeung, H. Neurobiology of Criterion A: self and
interpersonal personality functioning. Curr. Opin. Psychol. 21, 23–27 (2017).
This review provides the first thorough and systematic evaluation of the
neurobiology of personality disorders within the framework of the DSM-5
alternative model of personality disorders following the innovative
approach of functional impairments instead of symptoms in personality
disorders.
71. Eisenberger, N. I. & Lieberman, M. D. Why rejection hurts: a common neural
alarm system for physical and social pain. Trends Cogn. Sci. 8, 294–300 (2004).
72. Domsalla, M. et al. Cerebral processing of social rejection in patients with
borderline personality disorder. Soc. Cogn. Affect. Neurosci. 9, 1789–1797
(2014).
73. Carpenter, R. W. & Trull, T. J. Components of emotion dysregulation in borderline
personality disorder: a review. Curr. Psychiatry Rep. 15, 335 (2013).
74. Bertsch, K. et al. Oxytocin and reduction of social threat hypersensitivity in women
with borderline personality disorder. Am. J. Psychiatry 170, 1169–77 (2013).
75. Izurieta Hidalgo, N. A. et al. Time course of facial emotion processing in women
with borderline personality disorder: an ERP study. J. Psychiatry Neurosci. 41,
16–26 (2016).
76. Schneider, I. et al. Remnants and changes in facial emotion processing in women
with remitted borderline personality disorder: an EEG study. Eur. Arch. Psychiatry
Clin. Neurosci. (2017). doi:10.1007/s00406-017-0841-7
77. Schulze, L., Schmahl, C. & Niedtfeld, I. Neural Correlates of Disturbed Emotion
47

1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235

Processing in Borderline Personality Disorder: A Multimodal Meta-Analysis. Biol.
Psychiatry 79, 97–106 (2016).
This meta-analysis provides a large body of evidence that dysfunctional
amygdala and dorsolateral prefrontal cortex are characteristic features of
individuals with BPD.
78. Kamphausen, S. et al. Medial prefrontal dysfunction and prolonged amygdala
response during instructed fear processing in borderline personality disorder.
World J. Biol. Psychiatry 14, 307–18, S1-4 (2013).
79. Hazlett, E. A. et al. Potentiated amygdala response to repeated emotional
pictures in borderline personality disorder. Biol. Psychiatry 72, 448–56 (2012).
80. Koenigsberg, H. W. et al. The neural correlates of anomalous habituation to
negative emotional pictures in borderline and avoidant personality disorder
patients. Am. J. Psychiatry 171, 82–90 (2014).
81. Dyck, M. et al. Cognitive versus automatic mechanisms of mood induction
differentially activate left and right amygdala. Neuroimage 54, 2503–13 (2011).
82. Hoerst, M. et al. Metabolic alterations in the amygdala in borderline personality
disorder: a proton magnetic resonance spectroscopy study. Biol. Psychiatry 67,
399–405 (2010).
83. Schienle, A., Leutgeb, V. & Wabnegger, A. Symptom severity and disgust-related
traits in borderline personality disorder: The role of amygdala subdivisions.
Psychiatry Res. 232, 203–7 (2015).
84. Kuhlmann, A., Bertsch, K., Schmidinger, I., Thomann, P. A. & Herpertz, S. C.
Morphometric differences in central stress-regulating structures between women
with and without borderline personality disorder. J. Psychiatry Neurosci. 38, 129–
37 (2013).
85. Kreisel, S. H. et al. Volume of hippocampal substructures in borderline personality
disorder. Psychiatry Res. 231, 218–26 (2015).
86. Niedtfeld, I. et al. Voxel-based morphometry in women with borderline personality
disorder with and without comorbid posttraumatic stress disorder. PLoS One 8,
e65824 (2013).
87. Kimmel, C. L. et al. Age-related parieto-occipital and other gray matter changes in
borderline personality disorder: A meta-analysis of cortical and subcortical
structures. Psychiatry Res. 251, 15–25 (2016).
88. Mancke, F. et al. Assessing the marks of change: how psychotherapy alters the
brain structure in women with borderline personality disorder. J. Psychiatry
Neurosci. 43, 170132 (2017).
89. Silvers, J. A. et al. Affective lability and difficulties with regulation are differentially
associated with amygdala and prefrontal response in women with Borderline
Personality Disorder. Psychiatry Res. 254, 74–82 (2016).
90. Koenigsberg, H. W. et al. Neural correlates of the use of psychological distancing
to regulate responses to negative social cues: a study of patients with borderline
personality disorder. Biol. Psychiatry 66, 854–63 (2009).
91. Schulze, L. et al. Neuronal correlates of cognitive reappraisal in borderline
patients with affective instability. Biol. Psychiatry 69, 564–73 (2011).
92. Cullen, K. R. et al. Brain activation in response to overt and covert fear and happy
faces in women with borderline personality disorder. Brain Imaging Behav. 10,
48

1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281

93.
94.
95.
96.

97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.

319–31 (2016).
Herpertz, S. C. et al. Brain Mechanisms Underlying Reactive Aggression in
Borderline Personality Disorder-Sex Matters. Biol. Psychiatry 82, 257–266 (2017).
Sato, J. R. et al. Can neuroimaging be used as a support to diagnosis of
borderline personality disorder? An approach based on computational
neuroanatomy and machine learning. J. Psychiatr. Res. 46, 1126–32 (2012).
Carrasco, J. L. et al. Microstructural white matter damage at orbitofrontal areas in
borderline personality disorder. J. Affect. Disord. 139, 149–53 (2012).
Schmitt, R., Winter, D., Niedtfeld, I., Herpertz, S. C. & Schmahl, C. Effects of
Psychotherapy on Neuronal Correlates of Reappraisal in Female Patients With
Borderline Personality Disorder. Biol. Psychiatry Cogn. Neurosci. Neuroimaging 1,
548–557 (2016).
Scherpiet, S. et al. Reduced neural differentiation between self-referential
cognitive and emotional processes in women with borderline personality disorder.
Psychiatry Res. 233, 314–23 (2015).
Müller, L. E. et al. Cortical Representation of Afferent Bodily Signals in Borderline
Personality Disorder: Neural Correlates and Relationship to Emotional
Dysregulation. JAMA psychiatry 72, 1077–86 (2015).
Gentili, C. et al. Not in one metric: Neuroticism modulates different resting state
metrics within distinctive brain regions. Behav. Brain Res. 327, 34–43 (2017).
Turner, D., Sebastian, A. & Tüscher, O. Impulsivity and Cluster B Personality
Disorders. Curr. Psychiatry Rep. 19, 15 (2017).
McHugh, C. & Balaratnasingam, S. Impulsivity in personality disorders: current
views and future directions. Curr. Opin. Psychiatry 31, 63–68 (2018).
Herbort, M. C. et al. A negative relationship between ventral striatal loss
anticipation response and impulsivity in borderline personality disorder.
NeuroImage. Clin. 12, 724–736 (2016).
Soloff, P. H., White, R., Omari, A., Ramaseshan, K. & Diwadkar, V. A. Affective
context interferes with brain responses during cognitive processing in borderline
personality disorder: fMRI evidence. Psychiatry Res. 233, 23–35 (2015).
Silbersweig, D. et al. Failure of frontolimbic inhibitory function in the context of
negative emotion in borderline personality disorder. Am. J. Psychiatry 164, 1832–
41 (2007).
Jacob, G. A. et al. Emotional modulation of motor response inhibition in women
with borderline personality disorder: an fMRI study. J. Psychiatry Neurosci. 38,
164–72 (2013).
Schmahl, C. & Baumgärtner, U. Pain in Borderline Personality Disorder. Mod.
trends pharmacopsychiatry 30, 166–75 (2015).
Reitz, S. et al. Incision and stress regulation in borderline personality disorder:
neurobiological mechanisms of self-injurious behaviour. Br. J. Psychiatry 207,
165–72 (2015).
Niedtfeld, I. et al. Functional connectivity of pain-mediated affect regulation in
Borderline Personality Disorder. PLoS One 7, e33293 (2012).
Willis, F. et al. The role of nociceptive input and tissue injury on stress regulation
in borderline personality disorder. Pain 158, 479–487 (2017).
Niedtfeld, I. et al. Pain-mediated affect regulation is reduced after dialectical
49

1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327

111.
112.
113.
114.
115.
116.
117.
118.
119.
120.

121.
122.
123.

124.
125.

behavior therapy in borderline personality disorder: a longitudinal fMRI study. Soc.
Cogn. Affect. Neurosci. 12, 739–747 (2017).
Glenn, J. J., Michel, B. D., Franklin, J. C., Hooley, J. M. & Nock, M. K. Pain
analgesia among adolescent self-injurers. Psychiatry Res. 220, 921–6 (2014).
Carvalho Fernando, S. et al. Associations of childhood trauma with hypothalamicpituitary-adrenal function in borderline personality disorder and major depression.
Psychoneuroendocrinology 37, 1659–68 (2012).
Rausch, J. et al. Increased testosterone levels and cortisol awakening responses
in patients with borderline personality disorder: gender and trait aggressiveness
matter. Psychoneuroendocrinology 55, 116–27 (2015).
Wingenfeld, K. & Wolf, O. T. Effects of cortisol on cognition in major depressive
disorder, posttraumatic stress disorder and borderline personality disorder - 2014
Curt Richter Award Winner. Psychoneuroendocrinology 51, 282–95 (2015).
Lyons-Ruth, K., Choi-Kain, L., Pechtel, P., Bertha, E. & Gunderson, J. Perceived
parental protection and cortisol responses among young females with borderline
personality disorder and controls. Psychiatry Res. 189, 426–32 (2011).
Bertsch, K., Schmidinger, I., Neumann, I. D. & Herpertz, S. C. Reduced plasma
oxytocin levels in female patients with borderline personality disorder. Horm.
Behav. 63, 424–9 (2013).
Jobst, A. et al. Lower Oxytocin Plasma Levels in Borderline Patients with
Unresolved Attachment Representations. Front. Hum. Neurosci. 10, 125 (2016).
Smith, A. S. & Wang, Z. Hypothalamic oxytocin mediates social buffering of the
stress response. Biol. Psychiatry 76, 281–8 (2014).
Simeon, D. et al. Oxytocin administration attenuates stress reactivity in borderline
personality disorder: A pilot study. Psychoneuroendocrinology 36, 1418–1421
(2011).
Lischke, A., Herpertz, S. C., Berger, C., Domes, G. & Gamer, M. Divergent effects
of oxytocin on (para-)limbic reactivity to emotional and neutral scenes in females
with and without borderline personality disorder. Soc. Cogn. Affect. Neurosci. 12,
1783–1792 (2017).
Cataldo, I., Azhari, A., Lepri, B. & Esposito, G. Oxytocin receptors (OXTR) and
early parental care: An interaction that modulates psychiatric disorders. Res. Dev.
Disabil. (2017). doi:10.1016/j.ridd.2017.10.007
Hammen, C., Bower, J. E. & Cole, S. W. Oxytocin Receptor Gene Variation and
Differential Susceptibility to Family Environment in Predicting Youth Borderline
Symptoms. J. Pers. Disord. 29, 177–192 (2015).
Cicchetti, D., Rogosch, F. A., Hecht, K. F., Crick, N. R. & Hetzel, S. Moderation of
maltreatment effects on childhood borderline personality symptoms by gender
and oxytocin receptor and FK506 binding protein 5 genes. Dev. Psychopathol. 26,
831–849 (2014).
Dettenborn, L. et al. Increased hair testosterone but unaltered hair cortisol in
female patients with borderline personality disorder. Psychoneuroendocrinology
71, 176–179 (2016).
Volman, I., Toni, I., Verhagen, L. & Roelofs, K. Endogenous testosterone
modulates prefrontal-amygdala connectivity during social emotional behavior.
Cereb. Cortex 21, 2282–90 (2011).
50

1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373

126. Eisenlohr-Moul, T. A., DeWall, C. N., Girdler, S. S. & Segerstrom, S. C. Ovarian
hormones and borderline personality disorder features: Preliminary evidence for
interactive effects of estradiol and progesterone. Biol. Psychol. 109, 37–52
(2015).
127. Association, A. P. Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition. (American Psychiatric Association, 2013).
doi:10.1176/appi.books.9780890425596
128. Zimmerman, M., Chelminski, I., Young, D., Dalrymple, K. & Martinez, J. Is
Dimensional Scoring of Borderline Personality Disorder Important Only for
Subthreshold Levels of Severity? J. Pers. Disord. 27, 244–251 (2013).
129. Zimmerman, M., Chelminski, I., Young, D., Dalrymple, K. & Martinez, J. Does the
Presence of One Feature of Borderline Personality Disorder Have Clinical
Significance? J. Clin. Psychiatry 73, 8–12 (2011).
130. Ellison, W. D., Rosenstein, L., Chelminski, I., Dalrymple, K. & Zimmerman, M. The
Clinical Significance of Single Features of Borderline Personality Disorder: Anger,
Affective Instability, Impulsivity, and Chronic Emptiness in Psychiatric Outpatients.
J. Pers. Disord. 30, 261–270 (2016).
131. WHO. The ICD-10 classification of mental and behavioural disorders : clinical
descriptions and diagnostic guidelines [online],
http://apps.who.int/iris/handle/10665/37958 (1992).
132. Zimmerman, M. & Mattia, J. I. Differences Between Clinical and Research
Practices in Diagnosing Borderline Personality Disorder. Am. J. Psychiatry 156,
1570–1574 (1999).
133. Morey, L. C. & Benson, K. T. An Investigation of Adherence to Diagnostic Criteria,
Revisited: Clinical Diagnosis of theDSM-IV/DSM-5Section II Personality
Disorders. J. Pers. Disord. 30, 130–144 (2016).
134. Zanarini, M. C. et al. The Collaborative Longitudinal Personality Disorders Study:
Reliability of Axis I and II Diagnoses. J. Pers. Disord. 14, 291–299 (2000).
135. Samuel, D. B. et al. Convergent and incremental predictive validity of clinician,
self-report, and structured interview diagnoses for personality disorders over 5
years. J. Consult. Clin. Psychol. 81, 650–659 (2013).
136. Hopwood, C. J. et al. A comparison of interview and self-report methods for the
assessment of borderline personality disorder criteria. Psychol. Assess. 20, 81–85
(2008).
137. Zimmerman, M., Multach, M. D., Dalrymple, K. & Chelminski, I. Clinically useful
screen for borderline personality disorder in psychiatric out-patients. Br. J.
Psychiatry 210, 165–166 (2016).
138. Eaton, N. R. et al. Borderline personality disorder co-morbidity: relationship to the
internalizing–externalizing structure of common mental disorders. Psychol. Med.
41, 1041–1050 (2010).
139. Kotov, R. et al. The Hierarchical Taxonomy of Psychopathology (HiTOP): A
dimensional alternative to traditional nosologies. J. Abnorm. Psychol. 126, 454–
477 (2017).
This article places BPD in a hierarchical structure spanning internalizing and
externalizing spectra of psychopathology, helping to explain commonly
observed comorbidities and suggesting the possibilities of shared risk
51

1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419

140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.

factors, etiology, pathophysiology, illness course, and treatment response.
McGlashan, T. H. et al. The Collaborative Longitudinal Personality Disorders
Study: baseline Axis I/II and II/II diagnostic co-occurrence. Acta Psychiatr. Scand.
102, 256–64 (2000).
Zanarini, M. C. et al. Axis I Comorbidity of Borderline Personality Disorder. Am. J.
Psychiatry 155, 1733–1739 (1998).
Zimmerman, M. & Mattia, J. I. Axis I diagnostic comorbidity and borderline
personality disorder. Compr. Psychiatry 40, 245–52 (1999)
Asherson, P. et al. Differential diagnosis, comorbidity, and treatment of attentiondeficit/hyperactivity disorder in relation to bipolar disorder or borderline personality
disorder in adults. Curr. Med. Res. Opin. 30, 1657–1672 (2014).
Feinstein, A. R. The pre-therapeutic classification of co-morbidity in chronic
disease. J. Chronic Dis. 23, 455–468 (1970).
Gunderson, J. G. et al. Major Depressive Disorder and Borderline Personality
Disorder Revisited. J. Clin. Psychiatry 65, 1049–1056 (2004).
Boritz, T., Barnhart, R. & McMain, S. F. The Influence of Posttraumatic Stress
Disorder on Treatment Outcomes of Patients With Borderline Personality
Disorder. J. Pers. Disord. 30, 395–407 (2016).
Keuroghlian, A. S. et al. Interactions of Borderline Personality Disorder and
Anxiety Disorders Over 10 Years. J. Clin. Psychiatry 1529–1534 (2015).
doi:10.4088/jcp.14m09748
Skodol, A. E. et al. Relationship of Personality Disorders to the Course of Major
Depressive Disorder in a Nationally Representative Sample. Am. J. Psychiatry
168, 257–264 (2011).
Hasin, D. Personality Disorders and the 3-Year Course of Alcohol, Drug, and
Nicotine Use Disorders. Arch. Gen. Psychiatry 68, 1158 (2011).
Gunderson, J. G. et al. Interactions of Borderline Personality Disorder and Mood
Disorders Over 10 Years. J. Clin. Psychiatry 75, 829–834 (2014).
Quirk, S. E. et al. Personality disorders and physical comorbidities in adults from
the United States: data from the National Epidemiologic Survey on Alcohol and
Related Conditions. Soc. Psychiatry Psychiatr. Epidemiol. 50, 807–820 (2015).
Chanen, A. M. et al. The HYPE Clinic: An Early Intervention Service for Borderline
Personality Disorder. J. Psychiatr. Pract. 15, 163–172 (2009).
Marieke Schuppert, H. et al. Emotion Regulation Training for Adolescents With
Borderline Personality Disorder Traits: A Randomized Controlled Trial. J. Am.
Acad. Child Adolesc. Psychiatry 51, 1314–1323.e2 (2012).
Chanen, A. M. et al. Early intervention for adolescents with borderline personality
disorder using cognitive analytic therapy: randomised controlled trial. Br. J.
Psychiatry 193, 477–484 (2008).
Zanarini, M. C. & Frankenburg, F. R. A Preliminary, Randomized Trial of
Psychoeducation for Women With Borderline Personality Disorder. J. Pers.
Disord. 22, 284–290 (2008).
Zimmerman, M., Ruggero, C. J., Chelminski, I. & Young, D. Psychiatric
Diagnoses in Patients Previously Overdiagnozed With Bipolar Disorder. J. Clin.
Psychiatry 71, 26–31 (2009).
Paris, J. Why Psychiatrists are Reluctant to Diagnose: Borderline Personality
52

1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465

Disorder. Psychiatry (Edgmont). 4, 35–9 (2007).
158. Zanarini, M. C., Frankenburg, F. R., Reich, D. B., Harned, A. L. & Fitzmaurice, G.
M. Rates of Psychotropic Medication Use Reported by Borderline Patients and
Axis II Comparison Subjects Over 16 Years of Prospective Follow-Up. J. Clin.
Psychopharmacol. 35, 63–67 (2015).
159. Kendall, T., Burbeck, R. & Bateman, A. Pharmacotherapy for borderline
personality disorder: NICE guideline. Br. J. Psychiatry 196, 158–159 (2010).
160. Gabbard, G. O. Do All Roads Lead to Rome? New Findings on Borderline
Personality Disorder. Am. J. Psychiatry 164, 853–855 (2007).
161. Gunderson, J. G. Borderline Personality Disorder. N. Engl. J. Med. 364, 2037–
2042 (2011).
162. Linehan, M. M. Cognitive-Behavioral Treatment of Chronically Parasuicidal
Borderline Patients. Arch. Gen. Psychiatry 48, 1060 (1991).
The first randomized control trial to demonstrate that BPD can be successfully
treated, this report irrevocably changed this disorder’s reputation for
untreatability.
163. Linehan, M. M. et al. Dialectical Behavior Therapy for High Suicide Risk in
Individuals With Borderline Personality Disorder. JAMA Psychiatry 72, 475 (2015).
164. Bateman, A. & Fonagy, P. Randomized Controlled Trial of Outpatient
Mentalization-Based Treatment Versus Structured Clinical Management for
Borderline Personality Disorder. Am. J. Psychiatry 166, 1355–1364 (2009).
165. McMain, S. F. et al. A Randomized Trial of Dialectical Behavior Therapy Versus
General Psychiatric Management for Borderline Personality Disorder. Am. J.
Psychiatry 166, 1365–1374 (2009).
166. Yeomans, F. E., Clarkin, J. F. & Kernberg, O. F. A primer on transference-focused
psychotherapy for the borderline patient. (J. Aronson, 2002).
167. Choi-Kain, L. W., Finch, E. F., Masland, S. R., Jenkins, J. A. & Unruh, B. T. What
Works in the Treatment of Borderline Personality Disorder. Curr. Behav. Neurosci.
Reports 4, 21–30 (2017).
168. Gunderson, J. G. The Emergence of a Generalist Model to Meet Public Health
Needs for Patients With Borderline Personality Disorder. Am. J. Psychiatry 173,
452–458 (2016).
This article serves notice that less intensive easier-to-learn models of treatment
can be effective for most BPD patients.
169. Gunderson, J. G. & Links, P. S. Handbook of good psychiatric management for
borderline personality disorder. (American Psychiatric Publishing, 2014).
170. Choi-Kain, L. W., Albert, E. B. & Gunderson, J. G. Evidence-Based Treatments
for Borderline Personality Disorder. Harv. Rev. Psychiatry 24, 342–356 (2016).
171. Chanen, A. M. & McCutcheon, L. Prevention and early intervention for borderline
personality disorder: current status and recent evidence. Br. J. Psychiatry 202,
s24–s29 (2013).
172. Zanarini, M. C. et al. The Pain of Being Borderline: Dysphoric States Specific to
Borderline Personality Disorder. Harv. Rev. Psychiatry 6, 201–207 (1998).
173. Lieb, K., Vollm, B., Rucker, G., Timmer, A. & Stoffers, J. M. Pharmacotherapy for
borderline personality disorder: Cochrane systematic review of randomised trials.
Br. J. Psychiatry 196, 4–12 (2009).
53

1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511

174. Pennay, A. et al. A systematic review of interventions for co-occurring substance
use disorder and borderline personality disorder. J. Subst. Abuse Treat. 41, 363–
373 (2011).
175. Lee, N. K., Cameron, J. & Jenner, L. A systematic review of interventions for cooccurring substance use and borderline personality disorders. Drug Alcohol Rev.
34, 663–672 (2015).
176. Bohus, M. et al. Dialectical Behaviour Therapy for Post-traumatic Stress Disorder
after Childhood Sexual Abuse in Patients with and without Borderline Personality
Disorder: A Randomised Controlled Trial. Psychother. Psychosom. 82, 221–233
(2013).
177. Harned, M. S., Korslund, K. E. & Linehan, M. M. A pilot randomized controlled trial
of Dialectical Behavior Therapy with and without the Dialectical Behavior Therapy
Prolonged Exposure protocol for suicidal and self-injuring women with borderline
personality disorder and PTSD. Behav. Res. Ther. 55, 7–17 (2014).
178. Ingenhoven, T. Pharmacotherapy for Borderline Patients: Business as Usual or by
Default? J. Clin. Psychiatry e522–e523 (2015). doi:10.4088/jcp.14com09522
179. NICE. Borderline personality disorder: treatment and management. (British
Psychological Society, Great Britain, 2009).
This scholarly and critical review of psychoactive medication use concludes that
BPD symptoms are not responsive and that medications should be
prescribed sparingly.
180. Crawford, M. J. et al. The Clinical Effectiveness and Cost-Effectiveness of
Lamotrigine in Borderline Personality Disorder: A Randomized Placebo-Controlled
Trial. Am. J. Psychiatry appi.ajp.2018.1 (2018).
doi:10.1176/appi.ajp.2018.17091006
181. Hoffman, P. D. et al. Family Connections: A Program for Relatives of Persons
With Borderline Personality Disorder. Fam. Process 44, 217–225 (2005).
182. Gunderson, J. G., Berkowitz, C. & Ruiz-Sancho, A. Families of borderline
patients: a psychoeducational approach. Bull. Menninger Clin. 61, 446–57 (1997).
183. Jørgensen, C. R. et al. Outcome of mentalization-based and supportive
psychotherapy in patients with borderline personality disorder: a randomized trial.
Acta Psychiatr. Scand. 127, 305–317 (2012).
184. Gunderson, J. Predictors of 2-Year Outcome for Patients With Borderline
Personality Disorder. Am. J. Psychiatry 163, 822 (2006).
185. Zanarini, M. C., Frankenburg, F. R., Hennen, J., Reich, D. B. & Silk, K. R.
Prediction of the 10-Year Course of Borderline Personality Disorder. Am. J.
Psychiatry 163, 827–832 (2006).
186. Zanarini, M. The Subsyndromal Phenomenology of Borderline Personality
Disorder: A 10-Year Follow-Up Study. Am. J. Psychiatry 164, 929 (2007).
187. Zanarini, M. C., Frankenburg, F. R., Reich, D. B. & Fitzmaurice, G. M. Fluidity of
the Subsyndromal Phenomenology of Borderline Personality Disorder Over 16
Years of Prospective Follow-Up. Am. J. Psychiatry 173, 688–694 (2016).
188. McGlashan, T. H. et al. Two-Year Prevalence and Stability of Individual DSM-IV
Criteria for Schizotypal, Borderline, Avoidant, and Obsessive-Compulsive
Personality Disorders: Toward a Hybrid Model of Axis II Disorders. Am. J.
Psychiatry 162, 883–889 (2005).
54

1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557

189. Lenzenweger, M. F., Lane, M. C., Loranger, A. W. & Kessler, R. C. DSM-IV
personality disorders in the National Comorbidity Survey Replication. Biol.
Psychiatry 62, 553–64 (2007).
190. SKODOL, A. E. et al. Stability of functional impairment in patients with
schizotypal, borderline, avoidant, or obsessive–compulsive personality disorder
over two years. Psychol. Med. 35, 443–451 (2005).
191. Zanarini, M. C., Frankenburg, F. R., Hennen, J., Reich, D. B. & Silk, K. R.
Psychosocial Functioning of Borderline Patients and Axis II Comparison Subjects
Followed Prospectively for Six Years. J. Pers. Disord. 19, 19–29 (2005).
192. Zanarini, M. C., Frankenburg, F. R., Reich, D. B. & Fitzmaurice, G. The 10-year
course of psychosocial functioning among patients with borderline personality
disorder and axis II comparison subjects. Acta Psychiatr. Scand. 122, 103–109
(2010).
This paper demonstrates that unexpectedly high rates of both symptomatic and
functional recovery are achievable over 16 years by BPD patients.
193. Zanarini, M. C., Frankenburg, F. R., Reich, D. B. & Fitzmaurice, G. Time to
Attainment of Recovery From Borderline Personality Disorder and Stability of
Recovery: A 10-year Prospective Follow-Up Study. Am. J. Psychiatry 167, 663–
667 (2010).
194. Zanarini, M. C. et al. The Course of Marriage/Sustained Cohabitation and
Parenthood Among Borderline Patients Followed Prospectively for 16 Years. J.
Pers. Disord. 29, 62–70 (2015).
195. Frankenburg, F. R. & Zanarini, M. C. The Association Between Borderline
Personality Disorder and Chronic Medical Illnesses, Poor Health-Related Lifestyle
Choices, and Costly Forms of Health Care Utilization. J. Clin. Psychiatry 65,
1660–1665 (2004).
196. Keuroghlian, A. S., Frankenburg, F. R. & Zanarini, M. C. The relationship of
chronic medical illnesses, poor health-related lifestyle choices, and health care
utilization to recovery status in borderline patients over a decade of prospective
follow-up. J. Psychiatr. Res. 47, 1499–1506 (2013).
197. El-Gabalawy, R., Katz, L. Y. & Sareen, J. Comorbidity and Associated Severity of
Borderline Personality Disorder and Physical Health Conditions in a Nationally
Representative Sample. Psychosom. Med. 72, 641–647 (2010).
198. Kochanek, K. D., Murphy, S. L., Xu, J. & Tejada-Vera, B. National Vital Statisitcs
Reports, Volume 65, Number 4, (06/30/2016). (2014).
199. Sharp, C. et al. The structure of personality pathology: Both general (‘g’) and
specific (‘s’) factors? J. Abnorm. Psychol. 124, 387–398 (2015).
200. Wright, A. G. C., Hopwood, C. J., Skodol, A. E. & Morey, L. C. Longitudinal
validation of general and specific structural features of personality pathology. J.
Abnorm. Psychol. 125, 1120–1134 (2016).
This study confirmed that BPD represents general impairments shared across
other PDs, which showed lower absolute stability but stronger relationships to
concurrent and prospective psychosocial functioning than specific features that
were more stable in a 10-year longitudinal study.
201. Sanislow, C. A. et al. Developing constructs for psychopathology research:
Research domain criteria. J. Abnorm. Psychol. 119, 631–639 (2010).
55

1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603

202. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders (Third Edition). DSM-III. (American Psychiatric Press, 1980).
203. Saulsman, L. M. & Page, A. C. The five-factor model and personality disorder
empirical literature: A meta-analytic review. Clin. Psychol. Rev. 23, 1055–1085
(2004).
204. SAMUEL, D. & WIDIGER, T. A meta-analytic review of the relationships between
the five-factor model and DSM-IV-TR personality disorders: A facet level
analysis☆. Clin. Psychol. Rev. 28, 1326–1342 (2008).
205. Morey, L. C., Benson, K. T. & Skodol, A. E. Relating DSM-5 section III personality
traits to section II personality disorder diagnoses. Psychol. Med. 46, 647–655
(2015).
206. Herpertz, S. C. et al. The Challenge of Transforming the Diagnostic System of
Personality Disorders. J. Pers. Disord. 31, 577–589 (2017).
This report summarizes the controversy about classifying personality disorders
from within the dimensional trait-based perspective versus retaining the
categorical model which has been in use, concluding that change should
proceed incrementally.
207. Winsper, C. et al. Clinical and psychosocial outcomes of borderline personality
disorder in childhood and adolescence: a systematic review. Psychol. Med. 45,
2237–2251 (2015).
This comprehensive review showed that borderline pathology prior to the age of
19 years is predictive of subsequent symptoms and deficits in functioning
up to 20 years later, suggesting the clinical utility of the BPD phenotype in
younger populations and warranting early intervention.
208. Crawford, T. N. et al. Comorbid Axis I and Axis II Disorders in Early Adolescence.
Arch. Gen. Psychiatry 65, 641 (2008).
209. Ha, C., Balderas, J. C., Zanarini, M. C., Oldham, J. & Sharp, C. Psychiatric
Comorbidity in Hospitalized Adolescents With Borderline Personality Disorder. J.
Clin. Psychiatry 75, e457–e464 (2014).
210. Wright, A. G. C., Zalewski, M., Hallquist, M. N., Hipwell, A. E. & Stepp, S. D.
Developmental Trajectories of Borderline Personality Disorder Symptoms and
Psychosocial Functioning in Adolescence. J. Pers. Disord. 30, 351–372 (2016).
211. Chanen, A. M. Borderline Personality Disorder in Young People: Are We There
Yet? J. Clin. Psychol. 71, 778–791 (2015).
212. Sharp, C. & Fonagy, P. Practitioner Review: Borderline personality disorder in
adolescence - recent conceptualization, intervention, and implications for clinical
practice. J. Child Psychol. Psychiatry 56, 1266–1288 (2015).
213. Morey, L. C. et al. State Effects of Major Depression on the Assessment of
Personality and Personality Disorder. Am. J. Psychiatry 167, 528–535 (2010).
214. Zimmerman, M. & Morgan, T. A. Problematic Boundaries in the Diagnosis of
Bipolar Disorder: The Interface with Borderline Personality Disorder. Curr.
Psychiatry Rep. 15, (2013).
215. Ruggero, C. J., Zimmerman, M., Chelminski, I. & Young, D. Borderline personality
disorder and the misdiagnosis of bipolar disorder. J. Psychiatr. Res. 44, 405–408
(2010).
216. Zimmerman, M. et al. Distinguishing Bipolar II Depression From Major Depressive
56

1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649

Disorder With Comorbid Borderline Personality Disorder. J. Clin. Psychiatry 74,
880–886 (2013).
217. Soeteman, D. I., Hakkaart-van Roijen, L., Verheul, R. & Busschbach, J. J. V. The
Economic Burden of Personality Disorders in Mental Health Care. J. Clin.
Psychiatry 69, 259–265 (2008).
218. Meuldijk, D., McCarthy, A., Bourke, M. E. & Grenyer, B. F. S. The value of
psychological treatment for borderline personality disorder: Systematic review and
cost offset analysis of economic evaluations. PLoS One 12, e0171592 (2017).
This thoughtful analysis of the direct costs of BPD and how evidence-based care
can more than off set this establishes a basis for good reimbursement
standard.
219. van Asselt, A. D. I., Dirksen, C. D., Arntz, A. & Severens, J. L. The cost of
borderline personality disorder: societal cost of illness in BPD-patients. Eur.
Psychiatry 22, 354–361 (2007).
220. Bailey RC, G. B. Burden and support needs of carers of persons with borderline
personality disorder: a systematic review. Harv. Rev. Psychiatry 21, 248–58
(2013).
221. Page, A., Hooke, G., O’Brien, N. & de Felice, N. Assessment of distress and
burden in Australian private psychiatric inpatients. Australas. Psychiatry 14, 285–
290 (2006).
222. Ekdahl, S., Idvall, E., Samuelsson, M. & Perseius, K.-I. A Life Tiptoeing: Being a
Significant Other to Persons With Borderline Personality Disorder. Arch.
Psychiatr. Nurs. 25, e69–e76 (2011).
223. Goodman, M. et al. Parental Burden Associated with Borderline Personality
Disorder in Female Offspring. J. Pers. Disord. 25, 59–74 (2011).
224. Stern, A. Psychoanalytic investigation of and therapy in the borderline group of
neuroses. Psychoanal Q. 7, 467–489 (1938).
225. Knight, R. P. Borderline states. Bull. Menninger Clin. 17, 1–12 (1953).
226. Kernberg, O. Borderline personality organization. J. Am. Psychoanal. Assoc. 15,
641–85 (1967).
This psychoanalytic conception of borderline patients ignited hopes that these
patients could be distinguishable and that they were treatable.
227. Kety, S. S., Rosenthal, D., Wender, P. H. & Schulsinger, F. The types and
prevalence of mental illness in the biological and adoptive families of adopted
schizophrenics. J. Psychiatr. Res. 6, 345–362 (1968).
228. Grinker, R. R., Werble, B. & Drye, R. C. Borderline Syndrome: A Behavioral Study
of Ego-Functions. (Basic Books, 1968).
229. Gunderson, J. G. & Kolb, J. E. Discriminating features of borderline patients. Am.
J. Psychiatry 135, 792–6 (1978).
This article identified a reliably assessed and discriminating set of criteria that
became BPD’s official definition in the DSM-III.
230. Spitzer, R. L., Endicott, J. & Gibbon, M. Crossing the border into borderline
personality and borderline schizophrenia. The development of criteria. Arch. Gen.
Psychiatry 36, 17–24 (1979).
231. Haas, B. W. & Miller, J. D. Borderline personality traits and brain activity during
emotional perspective taking. Personal. Disord. 6, 315–20 (2015).
57

1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695

232. First, M., M, G., RL, S., Williams, J. & LS, B. Structured Clinical Interview for
DSM-IV Axis II Personality Disorders, (SCID-II). (American Psychiatric Press, Inc.,
1997).
233. Zanarini, M. C., Frankenburg, F. R., Chauncey, D. L. & Gunderson, J. G. The
diagnostic interview for personality disorders: Interrater and test-retest reliability.
Compr. Psychiatry 28, 467–480 (1987).
234. Loranger, A. W. International Personality Disorders Examination Manual. (1999).
235. Pfohl, B., Blum, N. S. & Zimmerman, M. Structured interview for DSM-IV
personality : SIDP-IV. (American Psychiatric Press, 1997).
236. First, M. B., Skodol, A. E., Bender, D. S. & Oldham, J. M. User’s Guide for the
Structured Clinical Interview for the Dsm-5 Alternative Model for Personality
Disorders (SCID-5-AMPD). (Amer Psychiatric Pub Inc, 2018).
237. Zanarini, M. C., Gunderson, J. G., Frankenburg, F. R. & Chauncey, D. L. The
Revised Diagnostic Interview for Borderlines: Discriminating BPD from other Axis
II Disorders. J. Pers. Disord. 3, 10–18 (1989).
238. Discriminating borderline personality disorder from other axis II disorders. Am. J.
Psychiatry 147, 161–167 (1990).
239. Sharp, C., Ha, C., Michonski, J., Venta, A. & Carbone, C. Borderline personality
disorder in adolescents: evidence in support of the Childhood Interview for DSMIV Borderline Personality Disorder in a sample of adolescent inpatients. Compr.
Psychiatry 53, 765–774 (2012).
240. Arntz, A. et al. Reliability and Validity of the Borderline Personality Disorder
Severity Index. J. Pers. Disord. 17, 45–59 (2003).
241. Zanarini, M. C. Zanarini Rating Scale For Borderline Personality Disorder (ZANBPD): A Continuous Measure of DSM-IV Borderline Psychopathology. J. Pers.
Disord. 17, 233–242 (2003).
242. Zanarini, M. C., Weingeroff, J. L., Frankenburg, F. R. & Fitzmaurice, G. M.
Development of the self-report version of the Zanarini Rating Scale for Borderline
Personality Disorder. Personal. Ment. Health 9, 243–249 (2015).
243. Grant, B. F. et al. The Alcohol Use Disorder and Associated Disabilities Interview
Schedule-5 (AUDADIS-5): Reliability of substance use and psychiatric disorder
modules in a general population sample. Drug Alcohol Depend. 148, 27–33
(2015).
244. Hyler, S. E. Personality Diagnostic Questionnaire-4. (New York State Psychiatric
Institute, 1994).
245. Morey, L. C. Personality Assessment Inventory Professional Manual.
(Psychological Assessment Resources, 1991).
246. Bohus, M. et al. Psychometric Properties of the Borderline Symptom List (BSL).
Psychopathology 40, 126–132 (2007).
247. Mullins-Sweatt, S. N. et al. Five-Factor Measure of Borderline Personality Traits.
J. Pers. Assess. 94, 475–487 (2012).
248. Clark, L. A., Simms, L. J., Wu, K. D. & Casillas, A. Manual for the Schedule for
Nonadaptive and Adaptive Personality (SNAP-2). (University of Minnesota Press,
2008).
249. W. John Livesley & Douglas N. Jackson. Dimensional Assessment of Personality
Pathology | SIGMA. (2009). Available at:
58

1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723

250.
251.
252.
253.
254.
255.
256.
257.

http://www.sigmaassessmentsystems.com/assessments/dimensionalassessment-of-personality-pathology-basic-questionnaire/. (Accessed: 12th
January 2018)
Sellbom, M. & Smith, A. Assessment of DSM–5 Section II Personality Disorders
With the MMPI–2–RF in a Nonclinical Sample. J. Pers. Assess. 99, 384–397
(2016).
Krueger, R. F., Derringer, J., Markon, K. E., Watson, D. & Skodol, A. E. Initial
construction of a maladaptive personality trait model and inventory for DSM-5.
Psychol. Med. 42, 1879–1890 (2011).
Zanarini, M. C. et al. A Screening Measure for BPD: The McLean Screening
Instrument for Borderline Personality Disorder (MSI-BPD). J. Pers. Disord. 17,
568–573 (2003).
Chang, B., Sharp, C. & Ha, C. The Criterion Validity of the Borderline Personality
Features Scale for Children in an Adolescent Inpatient Setting. J. Pers. Disord.
25, 492–503 (2011).
Poreh, A. M. et al. The BPQ: A Scale for the Assessment of Borderline
Personality Based on DSM-IV Criteria. J. Pers. Disord. 20, 247–260 (2006).
Verheul, R. et al. Severity Indices of Personality Problems (SIPP-118):
Development, factor structure, reliability, and validity. Psychol. Assess. 20, 23–34
(2008).
Hentschel, A. G. & Livesley, W. J. The General Assessment of Personality
Disorder (GAPD): Factor Structure, Incremental Validity of Self-Pathology, and
Relations toDSM–IVPersonality Disorders. J. Pers. Assess. 95, 479–485 (2013).
Morey, L. C. Development and initial evaluation of a self-report form of the DSM–
5 Level of Personality Functioning Scale. Psychol. Assess. 29, 1302–1308 (2017).

1724

Author contributions

1725

Introduction (J.G.G.); Epidemiology (S.T.); Mechanisms/pathophysiology (S.C.H.);

1726

Diagnosis, screening and prevention (A.E.S.); Management (J.G.G.); Quality of life

1727

(M.C.Z.); Outlook (J.G.G.); Overview of Primer (J.G.G.).

1728
1729

Competing Interests

1730

S.C.H. was the past president of the International Society for the Study of Personality

1731

Disorders. A.E.S. receives author and editor royalties from American Psychiatric

59

1732

Association Publishing and from UpToDate. All other authors declare no competing

1733

interests.

1734
1735

Publisher’s note

1736

Springer Nature remains neutral with regard to jurisdictional claims in published maps

1737

and institutional affiliations.

1738
1739
1740

60

1741
1742
1743
1744

Box 1. BPD in children and adolescents.
Although borderline personality disorder (BPD) is thought to start in childhood or

1745

early adolescence, it typically comes to clinical attention in early adulthood. However,

1746

clinicians have been reluctant to diagnose personality disorders in childhood and

1747

adolescence for several reasons: personality is considered to be in flux during this time;

1748

some immature attitudes and behaviours may be developmentally appropriate; and

1749

diagnosis could be stigmatizing.

1750

A cumulative prevalence of BPD of 1.4% by 16 years of age and 3.2% by 22

1751

years of age has been reported in the United States9. BPD diagnoses in childhood and

1752

adolescence have low to moderate diagnostic stability and moderate to high mean level

1753

(level of manifestations within a population) and rank order (an individual’s position on

1754

manifestations within a group) stability 207. From a systematic review of 10 studies, 14–

1755

40% of children or adolescents <19 years of age retained the BPD diagnosis after

1756

periods of between 2 and 20 years. 207 Thus, individuals with BPD pathology early in life

1757

can improve over time, but those with more-severe symptoms have a risk for BPD in

1758

early adult life and have substantial social, educational, work, and financial impairment

1759

in later life208.

1760

Complex comorbidity of BPD and other mental disorders is found in adolescents

1761

similar to in adults with BPD209. In a large community sample of girls at risk of BPD, the

1762

development of BPD symptoms was associated with impairment in eight domains of

1763

psychosocial functioning (for example, academic achievement, self-perception, social

1764

skills, sexual behavior) in the age range 14-17 years210. Taken together, these data

1765

suggest that BPD should be recognized and treated in children and early adolescence,
61

1766

and early intervention may prevent BPD chronicity and persistent associated

1767

psychosocial morbidity211,212.
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1769
1770

Box 2. DSM-5 criteria for BPD.

1771

Five or more of the following nine criteria are required for the diagnosis of borderline

1772

personality disorder (BPD) according to the Diagnosis and Statistical Manual of Mental

1773

Disorders, Fifth edition (DSM-5) 127.

1774

• Frantic efforts to avoid real or imagined abandonment

1775

• A pattern of unstable and intense interpersonal relationships that are

1776

characterized by alternating between the extremes of idealization and

1777

devaluation
• Markedly and persistently unstable self image or sense of self (identify

1778

disturbance)

1779

• Impulsivity in at least two areas that are potentially self-damaging (for example,

1780

spending, sex, substance abuse, reckless driving or binge eating) a

1781
1782

• Recurrent suicidal behaviour, gestures or threats, or self-mutilating behaviour

1783

• Affective instability due to a marked reactivity of mood (for example, intense

1784

episodic dysphoria, irritability, or anxiety usually lasting a few hours and only

1785

rarely lasting for more than a few days)

1786

• A chronic feeling of emptiness

1787

• Inappropriate, intense anger or difficult controlling anger (for example, frequent
displays of temper, constant anger or recurrent physical fights)

1788

• Transient, stress-related paranoid ideation or severe dissociative symptoms

1789
1790

a

Does not include suicidal or self-mutilating behaviour .

1791
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BOX 3. Additional factors to be considered in evaluating patients with BPD.
Emotional intensity, anger, neediness, demanding behaviour, and tendencies to either
overvalue or devalue the clinician should be anticipated during evaluations of patients
with borderline personality pathology 10. Clinicians should elicit information about how
the patient views themself and interacts with others, and they must establish that the
features of borderline personality pathology are pervasive (manifest in many different
life contexts and with many people) and inflexible (persist despite evidence that they are
inappropriate, ineffective, or maladaptive). Focusing on maladaptive personality traits
such as impulsivity and specific problematic behaviors, such as self-mutilation, is useful
for documenting pervasiveness, as by definition personality traits are tendencies or
predispositions to think, feel, or behave in patterned ways.
Personality pathology is often evident by adolescence or early adulthood, as
individuals encounter major life transitions, such as leaving home, becoming financially
independent, and forming intimate relationships with people outside their families.
Although personality pathology has traditionally been considered as stable and
enduring, more recent, rigorous, longitudinal follow-along studies demonstrated that the
most patients with BPD can substantially improve over time5,6. As patients with BPD
frequently present for care due to an episode of another co-occurring mental disorder
the clinician should distinguish signs and symptoms of the more acute disorder (states)
from the manifestations of BPD (traits). Valid diagnoses of BPD can be made in
individuals with concurrent major depressive disorder213.
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BOX 4. Bipolar disorders and BPD.
A differential diagnostic dilemma that has befuddled clinicians and researchers is
between bipolar disorder – especially bipolar II disorder – and borderline personality
disorder (BPD) with comorbid major depressive disorder. Bipolar disorders and BPD cooccur in ~10-20% of patients with either disorder, but most patients have only one of
these disorders214. Many patients with BPD have been mistakenly diagnosed as having
a bipolar disorder at some time215. Episodes of mood disturbances in bipolar disorders
last longer and are less connected to external events than the labile affective states of
BPD that are commonly triggered by stressful life events. Patients with major
depressive disorder and comorbid BPD have significantly higher rates of post-traumatic
stress disorder, substance use disorders, somatoform disorders, and other personality
disorders than patients with bipolar II disorder without BPD 216. Patients with major
depressive disorder and BPD also have more-severe impairment in global and social
functioning, and have an increased number of suicide attempts. First-degree relatives of
patients with bipolar II disorder have a higher morbid risk for bipolar disorder than
patients with major depressive disorder and BPD.
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Box 5. DSM-5 Alternative Model for Personality Disorders Diagnostic Criteria for
BPD.
Moderate or greater impairment in personality functioning, manifested by characteristic
difficulties in two or more of the following four areas:
1.

Identity: markedly impoverished, poorly developed, or unstable self-image
that is often associated with excessive self-criticism, chronic feelings of
emptiness or dissociative states under stress.

2. Self-direction: instability in goals, aspirations, values, or career plans.
3. Empathy: compromised ability to recognize the feelings and needs of others
associated with interpersonal sensitivity (i.e., prone to feel slighted or
insulted) or the perceptions of others are selectively biased toward negative
attributes or vulnerabilities.
4. Intimacy: intense, unstable, and conflicted close relationships, marked by
mistrust, neediness, and anxious preoccupation with real or imagined
abandonment; close relationships often viewed in extremes of idealization
and devaluation and alternate between overinvolvement and withdrawal.
A. Four or more of the following seven pathological personality traits, at least one of
which must be impulsivity, risk taking, or hostility:
1. Emotional lability (an aspect of negative affectivity): unstable emotional
experiences and frequent mood changes; emotions that are easily aroused,
intense, and/or out of proportion to events and circumstances.
2. Anxiousness (an aspect of negative affectivity): intense feelings of
nervousness, tenseness, or panic, often in reaction to interpersonal stresses;
66

worry about the negative effects of past unpleasant experiences and future
negative possibilities; feeling fearful, apprehensive, or threatened by
uncertainty; fears of falling apart or losing control.
3. Separation insecurity (an aspect of negative affectivity): fears of rejection by
and/or separation from significant others, associated with fears of excessive
dependency and complete loss of autonomy.
4. Depressivity (an aspect of negative affectivity): frequent feelings of being
down, miserable, and/or hopeless; difficulty recovering from such moods;
pessimism about the future; pervasive shame; feelings of inferior self-worth;
thought of suicide and suicidal behavior.
5. Impulsivity (an aspect of disinhibition): acting on the spur of the moment in
response to immediate stimuli; acting on a momentary basis without a plan or
consideration of outcomes; difficulty establishing or following plans; a sense
of urgency and self-harming behavior under emotional distress.
6. Risk taking (an aspect of disinhibition): engagement in dangerous, risky and
potentially self-damaging activities, unnecessarily and without regard for
consequences; lack of concern for one’s limitations and denial of the reality of
personal danger.
7. Hostility (an aspect of antagonism): persistent or frequent angry feelings;
anger or irritability in response to minor slights of insults.

Note: Both criterion A and B must be met. Not all facets of a criterion need to be present
for a criterion to be met, if one or two manifestations are strikingly descriptive of the
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patient. For diagnosis, impairments in personality functioning and the individual’s
personality trait expression are also relatively inflexible and pervasive across a range of
personal and social situations, are relatively stable over time and can be traced back to
at least adolescence or early adulthood, are not better explained by another mental
disorder, are not solely attributable to the physiological effects of a substance or another
medical condition, and are not better understood as normal for an individual’s
developmental stage or sociocultural environment. Adapted from DSM-5 127.
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Box 6. Costs to society.
Multiple studies have documented the high direct costs associated with treatment
of borderline personality disorder (BPD)217,218. The frequent use of high cost hospital
and emergency room services by patients accounts for a higher proportion of these
direct costs than outpatient therapies217. Patients who have been in remission195 or who
receive evidence-based interventions218 diminish these costs. The estimated reduction
in yearly healthcare costs for those who receive evidence-based treatments is $4,139
per patient compared with costs for BPD patients receiving usual care in Australia218.
Accompanying the direct costs for BPD are indirect costs associated with patients’
persistent failures in social adaptation, most significantly the lack of vocational
productivity. Indirect costs are estimated to be two to four times higher than the costs of
direct health care usage217,219.
Less easy to document are the costs associated with increased divorce rates,
custody battles, automobile accidents, medical disability, and compensatory childcare of
patients. The burden of patients with BPD on those who love or care for them is higher
than for other major mental illnesses220. This burden is evident in altered lifestyles221,
and in feelings of powerlessness, anxiety, hopelessness, and depression of
caregivers222,223.
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Figure 1. Milestones in BPD diagnosis, underlying mechanisms and treatment.
Patients who in retrospect had BPD were first described by the problem they caused
their physicians in both office practice and hospitals 224,225. Contributions from a
psychoanalyst, Otto Kernberg226, a scientist, Seymour Kety227, and a distinguished
leader in psychiatry, Roy Grinker228, legitimized the significance of these patients to
psychiatry >50 years ago. The diagnostic criteria for BPD arose by the identification of
what best distinguished this disorder from schizophrenia and depression124,229,230. In
1980, BPD was classified in the third edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-III)202, followed 10 years later by its adoption into the
International Classification of Diseases (ICD-10) as emotionally unstable personality
disorder)131. CLPS. Collaborative Longitudinal Personality Disorders Study; MSAD, The
McLean Study of Adult Development; PSA, psychoanalysis.

Figure 2. Symptoms of BPD.
In the interpersonal instability phenotype, individuals with borderline personality disorder
(BPD) have unstable and conflicted relationships, and patients alternate between over
involvement with others and social withdrawal. Patients can become deeply involved
and dependent on some individuals, but they become manipulative and demanding
when they feel like their needs are not met. Indeed, patients have dramatic shifts in their
views toward people with whom they are emotionally involved, leading them to idealize
these individuals when they feel that their needs are being met and devaluating them at
other times when they feel disappointed, neglected, or uncared for. Patients have
difficulty recognizing the feelings and needs of other individuals and are hypersensitive
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to social threat, particularly real or perceived interpersonal rejection. Patients also fear
abandonment by others and go to great lengths to avoid abandonment whether it is real
or imagined by, for example, showing provocative behaviours such as clinginess, or
threatening or demanding behaviour. In the cognitive/self disturbance phenotype,
individuals with BPD have markedly impoverished, poorly developed, or unstable selfimage (such as self-contempt) that is often associated with a chronic feeling of
emptiness. Patients also have low self-esteem, are prone to self-criticism and feelings
of shame, and can harbor self-contempt or self-hatred. Personal goals, aspirations,
values, and career plans are inconsistent, frequently change, and are pursued without
conviction. Patients can also experience disturbed cognition, such as transient paranoid
ideation or dissociative symptoms when under stress. In terms of the affective/emotional
dysregulation phenotype, patients are emotionally labile and react strongly, particularly
in interpersonal contexts, with intensely experienced and expressed dysphoric
emotions, such as depression, anxiety, or irritability. Patients are prone to intense,
inappropriate outbursts of anger, and can engage in physical fights. Behavioral
dysregulation in BPD involves problems with excessive behaviors that put the patient at
risk for harm and problems with poor impulse control. Individuals with BPD can engage
in impulsive spending; indiscriminate sex; substance abuse; reckless driving; binge
eating; self-injurious behavior (e.g., cutting, burning); and recurrent suicide gestures,
threats, and attempts. Impulsivity in BPD typically occurs in negative, distressing
emotional states.

Figure 3: Alterations of brain circuits in BPD.
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Functional alterations in midline structures such as the medial prefrontal cortex, the
temporoparietal junction, the posterior cingulate cortex, and the precuneus seem to
underlie distorted self thinking and thoughts about others in BPD61,62. Enhanced
connectivity between the amygdala and midline structures might be associated with
hypermentalizing (that is excessive interpretation of mental states) about the self and
others. Low activity in midline structures and reduced activity of the superior temporal
sulcus might have a role in deficient reasoning about the mental states of
others66,68,70,231 whereas a non-reflective, intense sharing of others’ emotions is
associated with overactive insular activity67. Alterations of the affect regulation circuit
might be involved in amygdala hyper-reactivity to negative stimuli77, particularly to social
threat cues, dysfunctional prefrontal processes90–93 and deficient prefronto-limbic
connectivity93. Although affect dysregulation is a central clinical feature of BPD, this
mechanism might reflect the trait of negative affectivity that is shared by individuals with
the broad spectrum of internalizing disorders and/or be sequelae of early life
maltreatment. Impulsivity is based on alterations in the reward and control circuits, delay
discounting being mediated in the ventral striatum102 and deficient behavioral inhibition
in prefrontal areas103,104. The affective pain processing pathway, which has a major role
in non-suicidal self-injurious behavior in BPD, might be based on two mechanisms: a
negative functional coupling between the amygdala and the medial prefrontal areas107,
and an enhanced coupling between the posterior insula and the dorsolateral prefrontal
cortex108. In addition, preliminary data suggest impairments of coordinated activities
between social cognition and emotion regulation areas69.
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INS: insula; DLPFC: dorsolateral prefrontal cortex; VLPFC: ventrolateral prefrontal
cortex; OFC: orbitofrontal cortex; DACC: dorsal anterior cingulate cortex; HIP:
hippocampus; AMY: amygdala; MPFC: medial prefrontal cortex; PCu/PCC:
precuneus/posterior cingulate cortex; STS: superior temporal sulcus; TPJ:
temporoparietal junction; VS: ventral striatum.

Figure 4. Rates of Symptomatic Remission of BPD. Remission of borderline
personality disorder (BPD) in the Collaborative Longitudinal Personality Disorders study.
2 months and 12 months refers to the two definitions of remission; 2 months refers to
remission for 2 or more months with 2 or fewer BPD criteria, 12 months refers to
remission for 12 or more months with 2 or less BPD criteria. Adapted from 6.

73

Table 1. Illustrative Interview and Self-Report Measures.
Name (abbreviation)

Scope

Comments

Refs

Semi-structured clinical interviews or clinician rated instruments
Structured Clinical Interview for
DSM-IV Axis II Disorders
(SCID-II)
Diagnostic Interview for DSM-IV
Personality Disorders (DIPD-IV)
International Personality
Disorders Examination (IPDE)

All
personality
disorders
All
personality
disorders
All
personality
disorders
DSM-IV +
ICD-10

Structured Interview for DSM-IV
Personality Disorders (SIDP-IV)

All
personality
disorders
Structured Clinical Interview for BPD + 5
the DSM-5 Alternative Model for other
Personality Disorders Module III personality
(SCID-5-AMPD)
disorders
Revised Diagnostic Interview for BPD only
Borderlines (DIB-R)
Childhood Interview for DSM-IV
Borderline Personality Disorder
(CI-BPD)
Borderline Personality Disorder
Severity Index-IV (BPDSI-IV)

BPD only
BPD only

Items grouped by type of
personality disorder .

232

Items grouped by type of
personality disorder.

233

Items grouped by topic,
such as work, self,
interpersonal, affect, reality
testing (that is, assessing for
psychotic-like symptoms),
impulse control.
Items grouped by type of
personality disorder or by
topic.
Items grouped by type of
personality disorder. Based
on DSM-5 AMPD.

234

Items grouped by areas of
functioning (impulsive
actions, affect, cognition and
interpersonal relations).
Designed specifically for
adolescents.

237,238

Dimensional, short interval
change measure that has
adolescent and parent
versions.
Dimensional, short interval
change measures.

240

Zanarini Rating Scale for
BPD only
Borderline Personality Disorder
(ZAN-BPD)*
Structured Interview for Lay Person Administration
Alcohol Use Disorder and
BPD,
Used in the National
Associated Disabilities Interview ASPD,
Epidemiologic Survey on
Schedule-5 (AUDADIS-5)
STPD
Alcohol and Related
Conditions (NESARC)
Self-Report Instruments for Diagnosis
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235

236

239

241,242

243

Personality Diagnostic
Questionnaire-4 (PDQ-4)

All
personality

Includes clinical significance
questions.

244

disorders
Personality Assessment
Inventory (PAI)

BPD and
ASPD

Identity problems, negative
relationships, affective
instability, self-harm. This
measure includes validity
scales and has an
adolescent version.
Borderline Symptom List (BSL) BPD
Full and short versions
available.
Five Factor Borderline Inventory BPD
Based on the five-factor
(FFBI)
model of personality traits.
Self-Report Instruments to Assess Pathological Personality Traits

245

Schedule for Nonadaptive and
Adaptive Personality-II (SNAPII)

Higher order factors and
lower order traits. Can be
scored for diagnoses. Has
youth version.
Identity problems, insecure
attachment, affective lability,
self-harm scales.
Dimensional.

248

Based on the DSM-5
AMPD.

251

All
personality
disorders
and traits
BPD and
OPD traits

Dimensional Assessment of
Personality Pathology – Basic
Questionnaire (DAPP-BQ)
Minnesota Multiphasic
Personality
Personality Inventory-2disorder
Restructured Form (MMPI-2traits
RF)
Personality Inventory for DSM-5 BPD and
(PID-5)
OPD traits
Self-Report Instruments for Screening
McLean Screening Instrument
BPD
for BPD (MSI-BPD)

10 items. Translated into
multiple languages and has
been used in adults and
adolescents.
Borderline Personality
BPD
Has been used for
Questionnaire (BPQ)
screening in adults and
adolescents.
Borderline Personality Features BPD
Dimensional measure
Scale for Children (BPFSC)
deigned to assess children
and adolescents. Has child
and parent versions and has
been used for screening.
Self-Report Instruments to Assess Impairment in Personality Functioning
Severity Indices of Personality
Personality
Includes 5 domains of
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246
247

249

250

252

253

254

255

Problems (SIPP-118)
General Assessment of
Personality Disorder (GAPD)

Functioning
Personality
Functioning

personality functioning.
256
Measures self or identity
problems and interpersonal
dysfunction.
257
Level of Personality Functioning Personality
Measures severity of
Scale Self-Report (LPFS-SR)
Functioning impairment in personality
functioning. Based on the
DSM-5 AMPD.
* Semi-structured, clinical interview and self-report. AMPD, Alternative Model for
Personality Disorders; ASPD, antisocial personality disorder; BPD, borderline
personality disorder; DSM, Diagnosis and Statistical Manual of Mental Disorders; ICD,
International Classification of Diseases; OPD, other personality disorder; STPD,
schizotypal personality disorder.
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Table 2. Major evidence-based treatments.
Type of

Description

therapy

Frequency of treatment

Training

(Hrs/week)

Dialectical

Individual and group

1hr individual / 2 hr group Two 5-day

behaviour

components using a

/ 24/7 availability / 2hr

therapy (DBT)

cognitive-behavioural

therapist consultation (>5

model. Emphasizes

hr/wk)

workshops

patients to build skills
for self-harm and
emotional regulation.
Therapies coach, are
active, directive, and
validating.
Mentalization-

Individuals and group

1hr individual / 2hr group

based

components using a

/ 1hr therapist

treatment

developmental model.

consultation (4hr/wk)

(MBT)

Emphasizes patients to
consider the effects of
the self on others and
vice versa. Therapists
are active, curious and
validating.
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3-day workshop

Transference

Individual

2hr individual / when

Two 3-day

focused

psychotherapy using a

necessary consultation

workshops and

psychotherapy

psychoanalytic model.

(2hr/wk)

one year group

(TFP)

Focuses on the

supervision

integration of disowned
(“split off”) aggression,
especially as it occurs
within the therapy
relationship. Therapists
are active, neutral and
challenging.
General

Individual case

1hr individual / when

One-day

(“Good”)

management-

necessary consultation

workshop, when

psychiatric

orientated therapy

(1hr/wk)

necessary

management

focusing on situational

(GPM)

stressors and social

supervision

adaptation. Medication,
family and group
interventions are added
as needed. Therapists
are active, directive
and challenging.
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