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Abstract

Clinical discernment of the diagnosis of borderline personality disorder (BPD) in adolescents is difficult, due in part to very high rates of comorbidity with
major depressive disorder (MDD) or depressive symptoms. This paper reviews published research (1980-2017) on studies about risk factors, neurobiological and
neuropsychological correlates and treatment in both disorders for persons less than 25 years of age. The aim is to focus on differences identified between the disorders
to substantiate their discriminative validity, although similarities are included. Very few studies were found which directly compared youth with both disorders — or
both disorders - in the same sample. These studies found strong covariation between BPD and MDD symptoms across adolescence and conjoint response to dialectical
behavioural therapy. Youth with BPD may have greater impairments in social processing than youth with MDD. Indirect comparisons supported poor evidence for
discriminative validity and no findings were replicated. To date, the limited research base does not support that BPD and MDD are distinct disorders in adolescence,
however the absence of observed differences is not the same as evidence of no difference. Given the importance of improving psychiatric and psychological care for

youth, it is strongly recommended that studies about adolescent mood and mood disorder include concurrent and repeated measurement of BPD and MDD.

Introduction

Recent years have seen a surge in research supporting the validity of
the diagnoses of borderline personality disorder (BPD) in adolescents.
The persistence of symptoms for meeting diagnostic threshold for
BPD has been shown to be as stable in youth as in adult samples [1-
3] and BPD in adolescents shares similar predictors and outcomes
to the disorder in adults [2,4]. For important comorbidities such as
attention deficit hyperactivity disorder (ADHD) and post-traumatic
stress disorder (PTSD), evidence of discriminant validity has also been
shown [5,6]. Studies of evidence-based psychotherapies for BPD in
adults demonstrate that such interventions are also successful in youth
populations that have 3 or more symptoms of BPD, and the longest
follow-up study of treatment is now 12 months [7]. The view from the
field is that is important to diagnose BPD in youth who meet clinical
criteria for the diagnosis, and offering evidence-based interventions for
BPD earlier in life could be a major public health intervention.

In contrast, there is strong reluctance to diagnose BPD in youth,
much of which is due to stigma associated with the diagnosis [8],
and the relatively recent changes to The Diagnostic and Statistical
Manual of Mental Disorders (DSM) permitting the diagnosis of
personality disorders prior to age 18 [9]. Adding to their reluctance
is the common problem facing clinicians concerning the high rate of
comorbidity between depressed mood or a major depressive episode
and BPD. It is likely that clinician willingness to assess and diagnose
BPD in adolescents would be increased were it more certain that BPD
is distinct from MDD - particularly for those youth with suicidal
thoughts and behaviours.

Adult studies have shown that while there is indeed substantial
overlap or comorbidity between BPD and MDD [10,11] these are likely
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distinct clinical phenotypes. Goodman, et al. [12] reviewed evidence
for discriminant validity of BPD and MDD in adults and concluded
that they are independent disorders with overlapping biological
mechanisms associated with emotion regulation. Specifically, these
authors note that the key distinguishing factor for BPD is the sensitivity
to affective shifts which are more transient and reactive as opposed to
the sustained mood problems seen in MDD. Overlapping biological
processes including amygdala hyperreactivity, volume changes
in subgenual anterior cingulate cortex, and deficient serotonergic
function appear to underlie emotional dysregulation in both disorders.
However, the disorders seem to differ in their patterns of brain region
involvement, neurohormonal indices, and sleep architecture [12].

Itisimportant to explore evidence for distinctness of these disorders
in youth for several reasons. First, it is possible that these diagnoses are
less distinct in terms of presentation, course, correlates and outcomes
during adolescence than in adulthood [13]. For example, the majority
of youth with depression engage in self-injurious or suicidal thoughts
and behaviours [14,15] also seen in adolescents with BPD. Many
depressed youths also report several years of dysphoric mood and
indeed other psychiatric disorders prior to onset of depressed mood
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making age at onset difficult to establish. Although no study of youth
with MDE has specifically reported this, it is likely that depressed
adolescents commonly experience core features of BPD, such as
identity disturbance and rejection sensitivity, as well. The mean age at
onset of a depressive episode in adolescents occurs around age 14 or 15
[16] making it a critical age where sadness may be linked to emotional
impulsivity, manifesting as BPD or subthreshold BPD symptoms.

The aim of this paper is to review and synthesize existing evidence
supporting the discriminant validity of BPD as compared to MDD in
the adolescent age group. While significant data has accumulated to
support the construct validity of BPD in youth, the specificity of its
risk factors and correlates from MDD has not been systematically
evaluated. Without strong evidence to support the distinctness of BPD
and depression in adolescents, clinicians will continue to be hesitant
to diagnose BPD and primary and secondary prevention efforts will
remain significantly compromised. Further, there is strong evidence
from adult studies that comorbid disorders may not improve until
BPD is recognized and treated [17], emphasizing the importance of
diagnosis of BPD with other conditions when it is present.

Methods

Following the approach of Robins and Guze [18] which delineated
the criteria for psychiatric syndromes, we compared BPD and MDD
across the features of phenomenology, epidemiology, symptom course,
risk factors, laboratory measures (neurobiology, neuropsychology) and
treatment response. Our intent was to present data on each of these
syndrome criteria areas from studies in youth (<25 years old).

We conducted our search for articles using Web of Science,
Pubmed, Google Scholar and PschINFO with the keywords “borderline
personality”, “major depressive disorder”, “depression”, “adolescen*”.
We included articles published between 1980 and September 2017.
We read the abstracts of English language articles to ascertain whether
the study included human subjects aged less than 25 years of age, and
provided data regarding the aims of the research. When unclear, the
papers were read for confirmation, and we consulted the references
cited by the primary articles for papers not identified during the
literature search.

In each section, we present data from studies of adolescent BPD,
followed by studies of adolescent MDD, and then, where available,
studies where BPD and MDD symptoms or disorders were compared
in the same sample. Each section contains a summary of evidence of
distinctiveness and similarities between the conditions.

Phenomenology & Epidemiology

BPD: The DSM-5 lists nine criteria for BPD, five of which must
be met to warrant a BPD diagnosis (Table 1) [9]. Recent studies have
documented similar estimates of reliability and validity of BPD in both
adolescent- and adult-aged samples [8,19].

The community prevalence of BPD in adolescents is estimated to be
3%, with 7.8% of adolescents having moderate severity of the disorder
(3 or more symptoms) [20]. Clinical prevalence ranges between 10-
20% in outpatient psychiatric settings and upwards of 50% in inpatient
settings [21]. In clinical settings, there is a female preponderance with
a 3:1 ratio of females to males with BPD; in community samples, there
are no significant gender differences reported with a ratio of 1:1 [21].

Rates of psychiatric comorbidities for adolescents with BPD
resemble those cited in the adult BPD literature [22,23]. In adolescence,
BPD is highly comorbid with depression (71.4%), anorexia (40.2%),
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Table 1. DSM-5 Criteria for BPD [9]

A pervasive pattern of instability in interpersonal relationships, self-image, and affects,
and marked impulsivity, beginning by early adulthood and present in a variety of
contexts, as indicated by five (or more) of the following:

Frantic efforts to avoid real or imagined abandonment.

(Note: Do not include suicidal or self-mutilating behavior covered in Criterion 5.)
2 A pattern of unstable and intense interpersonal relationships characterized by
: extremes of idealization and devaluation.
3 Identity disturbance: markedly and persistently unstable self-image or sense of
' self.
Impulsivity in at least two areas that are potentially self-damaging (eg. spending,
4. sex, substance abuse, reckless driving, binge eating).
(Note: Do not include suicidal or self-mutilating behavior covered in Criterion 5.)
5. Recurrent suicidal behavior, gestures, or threats, or self-mutilating behavior.
Affective instability due to a marked reactivity of mood (eg. intense episodic
6. dysphoria, irritability, or anxiety lasting a few hours and rarely more than a few
days).
7. Chronic feelings of emptiness.
3 Inappropriate, intense anger or difficulty controlling anger (eg. frequent displays
) of temper, constant anger, recurrent physical fights.)
9. Transient, stress-related paranoid ideation or severe dissociative symptoms.

Table 2: DSM-5 Criteria for MDD [9]

Five (or more) of the following symptoms have been present during

the same two-week period and represent a change from previous

functioning; at least one of the symptoms is either (1) depressed or

irritable mood or (2) loss of interest or pleasure.

Note: Do not include symptoms that are clearly attributable to another

medical condition.

1.Depressed or irritable mood most of the day, nearly every day, as
indicated by either subjective report (e.g. feels sad, empty, hopeless)
or observation made by others (eg. appears tearful).

2.Markedly diminished interest or pleasure in all, or almost all, activities
most of the day, nearly every day (as indicated by either subjective
account or observation).

3.Significant weight loss when not dieting or weight gain, or decrease
or increase in appetite nearly every day, or failure to gain appropriate
weight.

4.Insomnia or hypersomnia nearly every day.

5.Psychomotor agitation or retardation nearly every day (observable by
others, not merely subjective feelings of restlessness or being slowed
down).

6.Fatigue or less of energy nearly every day.

7.Feelings of worthlessness or excessive or inappropriate guilt (which
may be delusional) nearly every day (not merely self-reproach or guilt
about being sick).

8.Diminished ability to think or concentrate, or indecisiveness, nearly
every day (either by subjective account or as observed by others)

9.Recurrent thoughts of death (not just fear of dying), recurrent suicidal
ideation without a specific plan, or a suicide attempt or a specific plan
for committing suicide.

Criterion A

The symptoms cause clinically significant distress or impairment in

Criterion B . . . .o
social, occupational or other important areas of functioning.

The episode is not attributable to the physiological effects of a substance

Criterion C . ..
or to another medical condition.

Note: Criteria A-C represent a major depressive episode.

Note: Responses to a significant loss (e.g., bereavement, financial ruin, losses from a natural
disaster, a serious medical illness or disability) may include the feelings of intense sadness,
rumination about the loss, insomnia, poor appetite, and weight loss noted in Criterion A,
which may resemble a depressive episode. Although such symptoms may be understandable
or considered appropriate to the loss, the presence of a major depressive episode in addition
to the normal response to a significant loss should also be carefully considered. This decision
inevitably requires the exercise of clinical judgment based on the individual’s history and the
cultural norms for the expression of distress in the contest of loss.

The occurrence of the major depressive episode is not better explained
by schizoaffective disorder, schizophrenia, schizophreniform disorder,
delusional disorder, or other specified and unspecified schizophrenia
spectrum and other psychotic disorders.

Criterion D

There has never been a manic episode or hypomanic episode.

Note: This exclusion does not apply if all of the manic-like or
hypomanic-like episodes are substance-induced or are attributable to the
physiological effects of another medical condition.

Criterion E
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bulimia (32.9%), alcohol abuse (23.5%) and substance use (8.2%) [24]
as well as ADHD (11%) [25]. Other comorbidities include anxiety
disorders (16%), adjustment disorders (16%), dissociative/somatoform
disorders (42%), Cluster A (16%) and Cluster C (29%) disorders [26].

MDD: As per DSM 5, MDD has 9 criteria, 5 of which, including
depressed or irritable mood and anhedonia, are required for diagnosis
(Table 1) [9]. Compared to adults, irritability can be substituted for sad
mood as the primary mood quality in youth. The community prevalence
of MDD is 2% prior to puberty and 5-8% in adolescence [27,28]. Sex
differences in teen prevalence are influenced by pubertal status. Prior
to puberty, there are generally no sex differences in prevalence [28,29]
and in cases in which differences are identified rates of depression
are higher in prepubescent males [30,31,32]. After puberty, there is a
notable female preponderance in prevalence of adolescent depression
that is generally consistent across clinical and epidemiologic samples
[33,34] and persists into adulthood [35].

Comorbidity with depression is very common in adolescent
populations, with estimated rates of 42% in community samples and up
to 75% in clinical samples [36]. Research suggests that comorbidities
may vary with the age and gender of the individual. In younger children,
anxiety disorder comorbidity is most common with depression with
comorbidity rates ranging from 15-75% depending on the type of
anxiety disorder [37]; Studies in pre-adolescents have found depression
to be comorbid with ADHD (42%) and disruptive behaviour disorders
(22.7-83.3%) [38,39]. For adolescent males, comorbidities include
oppositional defiant disorder (ODD) and substance use disorders
whereas for females in the same age group, eating disorders are more
frequently comorbid with MDD [40].

Studies comparing BPD and MDD: Few studies have reported
comorbidity rates of BPD and MDD. From a sample of adolescent
inpatients with BPD, Ha, et al. [41] reported rates of 70.6% for
comorbid mood disorders. One early study in 35 depressed adolescent
inpatients estimated 30% comorbidity with BPD, making BPD the
most commonly diagnosed personality disorder in adolescents with
MDD though the significance of these findings is limited by the small
and clinical nature of the sample [42].

Course of illness

BPD: Research into stability and course of BPD symptoms or
diagnosis in youth is increasing in volume. A longitudinal study of
adolescents showed that BPD could be reliably and validly diagnosed
in those as young as 12-14 years of age [43]. The ALSPAC study
suggested that diagnostic stability of BPD begins at age 11-12 years
[44]. A longitudinal study of females ages 14-19 from a community
sample found that BPD symptoms appear to peak at age 15, decline
between 15 and 18, and stay steady between 18 and 19 years of age
[3]. A recent study by Conway, Hipwell and Stepp [45] challenges
the notion of stability in BPD symptoms across adolescence. In their
large community study of girls ages 14-20, they found that half of the
variance BPD symptoms were due to time-invariant (trait) factors and
the remainder to time (occasion) specific variation in symptoms.

Stability of BPD symptoms or diagnosis is difficult to assess from
clinical studies where the majority of participants will be exposed
to treatment. As an example, a study of the stability of adolescent
BPD identified that only 3 of 14 teens initially diagnosed with BPD
continued to meet BPD criteria after 3 years [46]. Adolescents (N=204)
that presented in to an emergency room at age 14 with suicidal ideation
or a suicide attempt were followed for 4 years and were classified as
having “persisting” BPD (met criteria for a BPD diagnosis at both time
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points), “remitting” BPD (only met threshold criteria at recruitment),
“emerging” BPD (only met threshold criteria at follow-up) and “never
BPD” (never met threshold criteria) [47]. The majority (76%) of
adolescents were classified as having “persisting” BPD, while smaller
groups met criteria at only one time point and were classified as having
“remitting” (13.2%) and “emerging” (3.4%) BPD, respectively.

MDD: Compared to BPD, MDD typically begins in early
adulthood with an average age of onset of 32 years [48]; however,
half of adults with depression had their first episode of the disorder
in childhood and adolescence, making specific study of the adolescent
course of the disorder very important [49]. The average age of onset
in adolescents is estimated to be 14.9 years [16]. The average length
of a depressive episode in children and adolescents ranges from 7 to
9 months [16,50,51] and majority of episodes remit within two years
[51,52,53,54]. Childhood depression is associated with an increased
risk of depression in adolescence, with reoccurrence of a depressive
episode within 4 years of recovery from the first episode in 30 to 70% of
cases [55]. This pattern of recurrence is especially true is cases in which
there is a familial history of MDD, history of abuse, negative cognitive
style and presence of additional comorbid diagnoses such as anxiety
disorders and dysthymic disorder [55,56].

Studies comparing BPD and MDD: No published studies of
children or adolescents have specifically compared how comorbid BPD
and depression presents in children nor examined the correlates of
comorbidity, however the study by Conway, Hipwell and Stepp [45]
described above found a strong correlation between the longitudinal
stability of IPDE-BOR items with depressive symptoms from the Child
Symptom Inventory in girls across ages 14-20, demonstrating probable
stable factors underlying both BPD and depressive symptoms. A
longitudinal twin girl study showing high correlations (r =0.82)
between the conditions across ages 14-20, with BPD and depression
symptoms showing similar instability across this developmental
stage [57]. The latter study could identify important non-shared
environmental contributions to the covariation in depression and BPD
symptoms suggesting the importance of life experiences to both types
of symptom manifestation.

Summary: BPD and MDD differ in their persistence over the
life course. Validity of childhood depression in those as young as
6 has been established [58] whereas BPD can be reliably and validly
diagnosed in those as young as 12-14 years of age [20,43]. One study
noted prevalence of BPD symptoms is greater in younger as opposed
to older adolescents [3] whereas childhood-onset MDD tends to be
recurrent and episodic in nature, likely affecting the individual well
into adulthood [59,60].

Risk factors and correlates

Risk factors which have been reported in important reviews of
the etiology of BPD or MDD [61,62] specifically sex differences,
developmental trauma (relationships with caregivers, sexual or physical
abuse), and family history of psychiatric disorders were compared. We
also included the clinical correlate of suicidal risk behaviours (SRBs)
as they are a common feature of both MDD and BPD in adolescents.

i. Sex

BPD: There has yet to be research to systematically measure sex
differences in prevalence of BPD in adolescents from community
studies. Clinical studies from recent years suggest that adolescent
females and males may exhibit BPD symptoms differently affecting
prevalence rate estimations [63]. Females account for up to three-
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quarters of patients with BPD in clinical samples; authors suggest that
boys in these settings have lesser intensity of symptoms or they do not
seek treatment at comparable rates to girls [21,64].

MDD: Approximately two-thirds of adolescents with depression
are female, though studies generally find no sex differences in
prevalence prior to puberty [28,29], and in cases where differences are
noted, rates of depression are higher in prepubescent males [30,31,32].
The female preponderance in prevalence of adolescent depression is
generally consistent across clinical and epidemiologic samples [33,34]
and persists into adulthood [35]. Pubertal status, not chronological age,
is the determinant of when this sex difference in depression becomes
prevalent [65,66]. Specifically, in females, depression is linked with
more mature pubertal status and early timing, whereas in males,
depression is linked with less mature pubertal status and late timing [67].

Studies comparing BPD and Depression: There has yet to be
research to directly compare the sex differences in prevalence of BPD
versus MDD in adolescents.

ii. Developmental trauma

BPD: Evidence currently exists for a causal relationship between
childhood trauma and BPD, as per Hill’s criteria for causation [68,69].
Insecure or disorganized caregiver attachment in early life may increase
one’s risk for BPD, with a history of hostile or neglectful parenting
being a common risk factor [21]. Individuals with BPD often report
increased fear of losing their primary attachment figure, making it
difficult to ascertain whether attachment difficulties precede BPD or
are a result of the disorder’s emotional impact [70], A recent meta-
analysis examining the strength of association between childhood abuse
and BPD symptoms found that report of physical abuse OR parental
hostility/verbal abuse OR parental neglect were each independently
associated with a 3-fold increase in risk for BPD [2] compared to the
outcome of no BPD in adulthood. Report of childhood sexual abuse
was associated with a 5-fold increase in risk for BPD in the same study.

MDD: Adults with MDD report more adverse childhood events
in comparison to healthy controls and are more likely to endorse
the experience of loss (death of a loved one) in childhood in these
studies [71]. Insecure or disorganized caregiver attachment in early
life has been significantly associated with childhood depression [72]
or depressive symptoms in adolescents [73]. A large 17-year cohort
study found that childhood maltreatment was associated with a 3-fold
increase in depression and/or suicidal risk in adolescence and young
adulthood in comparison to those without history of maltreatment,
with sexual abuse being the strongest predictor of both phenomena
[74]. Cross-sectional data from a study of children exposed to childhood
maltreatment showed that physical abuse, emotional maltreatment and
a higher number of out-of-home placements were associated with an
increased risk of MDD in comparison to maltreated youth who did not
meet criteria for diagnosis [75].

Studies comparing BPD and Depression: There has yet to be
research to directly compare the effects of trauma and caregiver
attachment quality as risk factors for BPD versus MDD in adolescents.

iii. Family psychopathology

BPD: Rates of family psychopathology did not significantly differ
between children with BPD and psychiatric controls in inpatient
settings [76,77,78]. Rates did differ in outpatient psychiatric settings
where 77% of youth with BPD had one or more family member(s) with
any psychiatric disorder versus 44% of youth with a non-BPD [76]. Two
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studies reported twice the rate of substance use disorders and affective
disorders in family members of youth with BPD than clinical youth
without BPD, and much higher rates of reported anti-social behaviours
(23% vs 3%) [76] and Cluster C personality disorders [79].

Studies of offspring of parents affected by BPD demonstrate that
concurrent maternal BPD when the youth is 15 years old predicts
persistence of youth symptoms across ages 15 to 20 [80]. Further
study of this sample of adolescents (N=295) found that maladaptive
interactions between mother and child mediated the relationship
between maternal and offspring BPD status [80]. A study of adolescent
offspring found that perceived maternal rejection was significantly
associated with the severity of BPD symptoms in children [79]. Only
one study examining the genetic associations of BPD traits in youth
specifically was located. Hankin, et al. [81] found that youth carriers of
the short allele of the serotonin transporter promoter gene (5-HTTLPR)
had significantly greater levels of BPD traits even after controlling for
depressive symptoms.

MDD: Genetic studies of depression including both bottom-up
(i.e., studying psychopathology in families of children with MDD)
and top-down approaches have shown a familial influence in the
development of MDD in children. A review of 10 studies of childhood
depression reported a two-fold increase in prevalence of MDD in
first-degree relatives of children with MDD in comparison to both
healthy and non-affective psychiatric controls [82]. Additionally, they
reported a relative risk/odds ratio range of 0.9-8.8 (median=2.75) of
MDD in offspring of depressed parents in comparison to mentally
healthy control parents and a two-fold increase in risk of MDD in
offspring of depressed parents in comparison to psychiatric control
parents [82]. Having two depressed parents increases risk further, as
well as age of onset and severity of child depression [83,84]. Similar
findings from earlier studies also suggest that later onset of depression
is associated with less familial aggregation of depression [85] while
earlier, adolescent onset (i.e., under age 20) is associated with a higher
density of familial depression [86,87].

Studies comparing BPD and Depression: Although there has yet
to be research directly comparing the effects of family psychopathology
as a risk factor for BPD-only versus MDD-only in adolescents, one
study examining family psychopathology of depressed adolescents with
BPD traits was located. Guilé, et al. [88] conducted a retrospective chart
review to compare family psychopathology in depressed adolescents
with (N=30) and without (N=28) BPD traits. Depressed adolescents
with BPD traits had higher familial psychopathology including
parental history of delinquency, drug abuse and personality disorders
in comparison to depressed adolescents without BPD traits [88].

iv. Suicide related behaviours (SRBs)

BPD: Non-suicidal self-injury (NSSI), characterized by deliberate
destruction of the body tissue but in the absence of intent to die, is the
most frequently observed BPD trait in adolescents [19,21]; with a well-
established body of research demonstrating a significant association
between the presence of NSSI behaviours and BPD. For example, Nock,
et al. [89] found that 51.7% of adolescent females with a history of NSSI
met criteria for a diagnosis of BPD. Another large (N=441) clinical
outpatient study of adolescents noted that the reported experience of
NSSI or suicide attempt (SA) and their combination were incrementally
more strongly associated with BPD diagnosis than the absence of
these behaviours in patients [90]. Data for SA and completion rates in
adolescents with BPD is lacking.

Volume 1(1): 4-11



Boylan K (2017) Borderline personality disorder in children and adolescents: discriminant validity in relation to major depressive disorder

MDD: NSSI is very common in depressed youth. A longitudinal
study of NSSI among a large community sample of adolescents found
that adolescents with a history of depression reported higher and more
stable engagement in NSSIin comparison to non-depressed adolescents
[91]. The Treatment of SSRI-Resistant Depression in Adolescents
(TORDIA) study assessed NSSI and SA behaviours at baseline and over
24 weeks of follow-up in study participants [15]. At baseline, 47.4%
of participants endorsed a history of self-injurious behaviour with
NSSI being the most commonly reported. Over the course of the 24-
week follow-up, 7% and 11% of participants endorsed SA and NSSI
behaviours, respectively, with rates of incidence highest in adolescents
endorsing both NSSI+SA at baseline assessment.

Several studies have demonstrated a significant correlation between
depression and behaviours with reported suicidal intent in adolescents
[92]. For example, psychological autopsies comparing adolescent
suicide victims to healthy controls have demonstrated a link between
mood disorders (e.g. MDD) and completed suicide, especially when
comorbid with substance abuse [93,94,95]. Similarly, depression has
been linked to both suicidal ideation and SA in adolescents. A 21-year
follow up of the Dunedin birth cohort (N=965) found that diagnosis of
depression as measured yearly across ages 15 to 21 had the strongest
risk for suicidal ideation (risk ratio=3:71) and suicide attempts (risk
ratio=6:49) at age 21 [96]. Lifetime estimates of suicidal ideation and
SA in youth with MDD are 85% and 37%, respectively [97] with 20% of
individuals with adolescent-onset MDD making more than one lifetime
SA [98] and 2.5-7% completing suicide by early adulthood [99].

Studies comparing BPD and Depression: Ferrara, Terrinoni
and Williams [100] reported on adolescent psychiatric inpatients
selected on the basis of their engagement in NSSI. Of the sample,
64.5% had BPD, 46.1% of the sample had a history of suicide attempts,
and 53.8% had elevated depressive symptoms [100]. Although they
measured depression and BPD in the same sample these authors did
not specifically report on the impact of comorbidity on SA and SRB.
In a clinical sample of adolescents, diagnoses of MDD and BPD
independently increased odds for experiencing suicidal ideations by
3.79 and 2.42 times, respectively [101]. The authors note that combining
both disorders in a predictive model substantially improved prediction
of self-harm [101].

Summary: Evidence suggests that BPD and MDD may share
similar risk factors. Both are more commonly diagnosed in females,
though controversy remains over whether this represents a diagnostic
bias or a true sex difference in youth with BPD. Additionally, insecure
or disorganized caregiver attachment in early life may increase one’s
risk for both BPD and MDD. Childhood maltreatment is unfortunately
common in histories of youth with MDD or BPD, with report of
sexual abuse being the strongest correlate of both disorders. Family
psychopathology is common in both youth with BPD and youth with
MDD, with parental depression increasing the risk of both disorders
in offspring and maternal BPD increasing the risk of BPD in offspring.
NSSI and SA are also common clinical correlates of both BPD and
MDD, especially in clinical samples of adolescents, however rates are
likely greater in youth with BPD or with BPD and MDD comorbidity.

Neurobiology and Neuroendocrinology

BPD:Reduced gray matter volume was found in theleft orbitofrontal
cortex (OFC), dorsolateral prefrontal cortex (DLPFC), and anterior
cingulate cortex (ACC) in female adolescents (14-18 years of age) with
BPD compared to healthy control participants using 3T MRI [102].
Using MRI methodology, Chanen, et al. [103] also noted right-sided
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gray matter loss in the OFC and no significant changes in amygdalar
nor hippocampal volume in adolescents with first presentation BPD
(N=20) compared to healthy controls (N=20). Data from this particular
sample of adolescents was further studied by various research groups.
It was found that there were no notable differences in pituitary volumes
in youth with BPD compared to healthy controls [104], however
history of childhood trauma was associated with decreased volume
(~18%; [104] and number of lifetime parasuicidal occurrences was
associated with increased volume [105] of the pituitary. Additionally,
Takahashi, et al. [106] reported no significant differences in the volume
of the insular cortex between the youth with BPD and healthy controls
in this sample of adolescents, though bilateral reductions in insular
volumes were reported in youth with BPD that had experienced violent
episodes in the previous 6 months versus those without such episodes.
Lastly, Whittle, et al. [107] examined anterior cingulate (ACC)
volumes in a subset (N=15) of adolescents from the Chanen, et al.
[103] study. They reported decreased left ACC volumes in youth with
BPD that correlated significantly with impulsivity scores and reports of
parasuicidal behaviours, demonstrating a possible connection between
insular volumes and clinical correlates of BPD in adolescents [107].

MDD: Decreased functional connectivity on resting state fMRI
within the subgenual ACC-based neural network has been shown in
depressed versus unaffected control adolescents; a region thought to
regulate emotional processing [108]. Adolescents with MDD have been
shown to have reductions in whole brain volumes in comparison to
healthy age-, race- and gender-matched controls [109] with significant
reductions in the volume [109] and connectivity in white matter tracts
[110] of the frontal region. Adolescents with non-familial MDD had
significantly larger left- but not right-subgenual prefrontal cortical
volumes compared to peers with familial MDD and controls, possibly
indicating abnormal prefrontal cortex maturation in those with non-
familial MDD [111]. Depressed youth had larger amygdala relative to
hippocampal volumes compared to controls and that this effect was
larger in those with familial versus non-familial MDD [112]. Similarly,
left hippocampal volumes in early-onset depressed adolescents were
reduced by 17% in comparison to healthy control adolescents with
a decreased correlation between the age of onset of depression and
hippocampal volume, possibly demonstrating the role of depression
development on the volume of the hippocampus over time (i.e.,
brain damage) [113]. In addition to changes in brain volumes and
connectivity, studies of pediatric MDD have revealed a bidirectional
link between depression and inflammation [114], with reductions of
neurotrophic factors such as BDNF noted in children with depression
[115] compared to healthy controls.

Studies comparing BPD and Depression: No studies in
adolescents have directly compared youth with MDD or BPD; youth
with comorbid BPD and MDD displayed reduced ACC grey matter
volume (specifically in Brodmann area 24), which was associated with
increased BPD severity and number of suicide attempts compared to
healthy, age-matched controls [116]. Although none of these youths
had non-comorbid BPD, similar findings of reduced anterior cingulated
grey matter have been noted in adults with BPD as compared to healthy
controls and this difference could not be explained by comorbid
depression [117]. The differences in gray matter volumes observed in
both adults and adolescents with comorbid BPD and depression may
suggest a neurodevelopmental abnormality [116], specifically in terms
of front limbic network dysfunction [118].

Summary: Reduced prefrontal cortical volumes have been reported
in adolescents with BPD and MDD. Numbers of suicide attempts,
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severity of suicidal behaviours and impulsivity have also been linked
with reductions in left ACC volumes in youth with BPD; in youth with
MDD, decreased functional activity in the area of the ACC thought
to regulate emotional processing has been observed. Depressed
youth have larger amygdala relative to hippocampal volumes, with
hippocampal shrinkage over time.

Neuropsychology

BPD: Although alterations in facial emotional processing have
consistently been demonstrated in adults with BPD, research into
facial emotional processing in children and adolescents with BPD
has produced mixed results. Adolescents with BPD demonstrated
stronger orienting to negative emotional stimuli in comparison to
healthy controls but not youth with other psychiatric disorders [119].
No differences in facial emotion recognition were found in youth with
BPD versus healthy controls [120]. Youth aged 15-24 years with BPD
had higher preference for immediate gratification and greater rate of
discounting the delayed reward than controls, with higher scores of
impulsiveness being linked to greater discounting in the BPD group [121].

MDD: A meta-analysis reviewing 17 studies of neuropsychological
testing in depressed (N=447) and healthy control (N=1347) adolescents
revealed that, on average, adolescents with depression had significant
impairments in inhibition capacity, phonemic verbal fluency, verbal
memory, planning & sustained attention in comparison to healthy
controladolescents [122]. Maalouf, etal. [123] compared neurocognitive
performance in adolescents in an acute episode of MDD (N=20),
adolescents in remission (N=20) and healthy control adolescents. They
found that acutely unwell adolescents demonstrated more impairments
in executive function and higher scores of impulsivities in comparison
to both remitting MDD and healthy control adolescents; impairments
in executive function tended to increase with severity of depression and
impulsivity tended to increase with severity of depression and earlier
age of onset of MDD.

Studies comparing BPD and Depression: One study compared
the ability to differentiate and integrate one’s own perspective with
that of others in youth with either full- or subsyndromal-BPD or MDD
[124]. Youth with BPD had significantly lower social perspective than
those with MDD and social perspective scores were better predictors
of BPD status in comparison to self-report ratings of neuroticism and
agreeableness, disturbed attachment and functional impairments.
Thus, these findings highlight the disruptions in social cognition
characteristic of BPD over MDD in youth.

Summary: Research into facial emotional processing in
adolescents with BPD has been inconclusive. Youth with BPD show
impaired trait impulsivity, preference for immediate gratification and
delay discounting relative to healthy controls. Depressed youth clearly
demonstrate deficits in executive functioning compared to healthy
controls and EF deficits are worse in acute episodes of illness and in
youth with early onset depression and/or higher impulsivity. Direct
comparisons between BPD and MDD youth demonstrate significantly
worse social cognition in those with BPD.

Treatment

BPD: Studies examining clinical impact of treatment for BPD
typically enroll youth with 2 or 3 symptoms of BPD as opposed to
requiring a diagnosis be present. The subsyndromal BPD group has
not been specifically contrasted to the diagnostic group in terms
of treatment response. Research to date has shown some benefit to
early intervention programs for youth who meet criteria for a few
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symptoms (2 or more) of BPD [124]. Randomized controlled trials of
several manualized therapies have been completed, establishing these
therapies as evidence based interventions. These therapies include
Dialectical Behavioural Therapy [125,126], Cognitive Analytic Therapy
[127], Mentalization Based Therapy [128]. It is acknowledged that
therapy must address the systems of the young person’s life including
family, peers, as well as the health care system, and a strong focus on
psychoeducation and improving daily functioning consistent with life
goals are central to the treatments.

Pharmacotherapy is not currently reccommended by several expert
reviews as a primary treatment for BPD in youth [8,129,130]. This
is because there are no controlled studies on the use of medication
in youth with BPD or BPD symptoms. More recently, a single trial
[131] has reported significant benefit from omega-3 polyunsaturated
fatty acids (PUFAs) for adolescents with BPD and psychotic features.
Two observational studies have examined small (<15 youth) samples
of adolescents with BPD over 2-3 months. Golubchik, et al. [132]
demonstrated significant benefit of Ritalin for ADHD, impulsivity,
aggression and self injury in girls with comorbid ADHD and BPD.
Symptom reduction across many domains of mental health symptoms
was found with exposure to fluphenthixol in youth with BPD, but
high rates of extrapyramidal symptoms limiting its use [133]. It has
also been noted that the decision to use medication for comorbidity
with BPD should be made in collaboration with the patient and the
benefits of medication regularly reviewed to avoid the well documented
problem of polypharmacy [130].

MDD: Treatment of unipolar depressive episodes in adolescents
is conceptualized currently within a hierarchical model of care
which reflects the severity of depressive symptoms at presentation.
Generally, severity of depression is categorized as mild, moderate
or severe, and is a reflection of symptom severity, youth functional
impairment as well as number of comorbid disorders. In all severities
of illness presentation, psychoeducation to the youth and family
about depression, behavioural activation, attention to quality of
sleep and nutrition and reduction of life stressors are components of
care [134]. Milder severities of depressive symptoms are suggested
to benefit potentially from an active monitoring approach with
or without supportive psychotherapy with a strong behavioural
activation component. Treatment for moderate severity of symptoms
should include an evidence based psychotherapeutic intervention
(interpersonal therapy or cognitive behavioural therapy), and possible
antidepressant medication trial depending on patient characteristics
[135]. It is generally considered essential for a severe depressive
episode to be treated with antidepressant medications as well as
evidence based psychotherapy. Several trials have been conducted for
treatment of first episode of depression management [136] as well as
for youth whose depressive episode has not responded to a trial of
medication, or treatment refractory depression (TRD) [137]. A recent
review of studies of TRD identified that approximately half of these
adolescents responded to another antidepressant medication [138].
The combination of antidepressant medication and psychotherapy
- either CBT or IPT - should be recommended for adolescents who
present with treatment-resistant depression [138].

Despite these recommendations, it is important to note that the
effect of antidepressant medication for adolescent depressive symptoms
is not robust. A recent Cochrane meta-analysis notes no significant
effect of antidepressant medication for the treatment of depression and
a small increased risk of suicidal ideation intensifying with medication
[139]. Given that only a small number of trials contributed information
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about each of the comparisons made in the review, it was not possible
to draw robust conclusions from the meta-analyses, nor to establish
which intervention strategy was most effective.

Co-occurring BPD and MDD: Studies of depression treatment
of adolescents have not been identified which measure the impact of
treatment for depression on BPD symptoms, however the opposite
is not true. There have been 11 RCTs of therapeutic interventions for
BPD and BPD symptoms in adolescents. Two of these have shown
significant treatment effects on depressive symptoms ([140], effect size
d=0.24 at 2 years; [141], d=0.68 at one year). Of the other 9 studies,
none have identified or specifically tested a significant effect of DBT
on depressive symptoms. Interestingly, of the positive studies, the
magnitude of the treatment effect on depressive symptoms was very
similar to the effect on BPD symptom reduction ([140], d=0.29 for
both; [141], d=0.70 for both). The specific effect of BPD treatments
on achieving remission in major depressive episode is not known,
although large effect sizes seen in one study cited above suggest that
mentalization based therapy (MBT) may be effective for the treatment
of depressive episodes. Interestingly, a one year follow up of the largest
RCT of DBT showed no significant difference after 104 weeks between
the DBT-A and treatment as usual (TAU) groups due to improvement
in the TAU group, suggesting that DBT-A may provide the most rapid
treatment response and return to functioning but with comparable
effects to TAU at 2 years [140].

The aforementioned studies do not exclusively include youth with
diagnoses of both BPD and MDD. In recognition of the difficulty of
distinguishing MDD and BPD in many youth, the high comorbidity
and the need to provide treatments, Chanen and Thompson [142]
have proposed a staged care model for treatment of mood disorders
and BPD. They propose that in the absence of clear diagnoses, it is
important to proceed using treatments that are likely to benefit and not
negatively impact the comorbid symptom. All youth with subsyndromal
disorders will benefit from several psychosocial interventions such as
mental health literacy, parent support and education, substance abuse
reduction, problem solving skills development. When syndrome (MDD
or BPD) threshold is crossed, specificity in the psychotherapeutic
approach is indicated as opposed to aggressive pharmacotherapy. In
some instances both are indicated, but there is not adequate data to
support pharmacotherapy in such instances.

Summary

Treatment of depression and BPD symptoms in adolescents
should include multimodal (ie., family, individual, and group)
psychotherapeutic interventions. Interestingly, studies of youth with 2
or more BPD symptoms have shown similar effects of MBT and DBT
on both borderline and depressive symptoms in the treatment groups.
Whether depressive and BPD symptoms respond comparably to other
treatments for depression, for example, is not known. Given that the
longest studies of CBT (24 weeks; [137]), and DBT (52 weeks; [7]) have
not shown significant differences between TAU and treatment groups
for the primary outcome of depression or BPD symptoms, respectively,
it may be important to understand the impact of untreated comorbidity
(i.e., mood or anxiety) or course of comorbidities on BPD outcomes.
Studies are needed which specifically evaluate this question as well as to
estimate the potential harms (increased emergency care usage, increased
suicidal ideation) of treatments, particularly when involving medications.
As studies of depressed youth suggest that antidepressant treatment may
also help with depressive symptom reduction, it is critical to evaluate the
impact of medications in studies of adolescents with mood difficulties, and
BPD and depressive symptoms should be measured jointly.
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Discussion

This paper examined for evidence of distinct demographic,
biological, social and treatment indicators to compare BPD and MDD
in adolescence. The problem of comorbidity is real for clinicians and
the need to inform diagnostic decisions with data supporting the
discriminant validity of these diagnoses is great.

To date, there is little evidence in support of these two disorders
having sufficiently distinctive clinical features. Higher quality evidence
can be derived from studies employing direct comparison between
BPD and MDD or their symptoms in samples where both disorder
phenotypes are measured conjointly. Indirect comparisons regarding
the disorders’ risk factors come from multiple studies looking at the
same outcome, but in different samples, ie. youth with depression in
one study, and youth with BPD in another.

Few direct comparison studies were identified, yet all confirmed
that depression or depressive symptoms are highly comorbid with
BPD symptoms. Three were longitudinal studies providing data that
could establish more robust evidence about the potential different
versus shared risk processes for these disorders. These studies found
that both BPD and MDE or their defining symptoms predicted each
others’” decrease with treatment [143], tend to covary over time [45]
or may dissociate somewhat with depressive symptoms increasing and
BPD symptoms decreasing across adolescence [57].

Other direct comparison studies have noted that in clinically
impaired adolescents, the presence of BPD symptoms adds additional
prediction to suicidal behaviours beyond that associated with
depressive symptoms [144], however the majority of risk of suicidal
behaviours is due to common variance. Greater deficits in social
perception of BPD youth relative to peers with MDD have been
found, and one psychotherapy (DBT) trial specifically notes conjoint
improvement of BPD and MDD symptoms in youth with 2 or more
BPD symptoms [7]. These studies together do not replicate findings
regarding the distinctiveness of BPD and MDD in adolescents, beyond
supporting a strong covariation that may be influenced by other yet to
be determined factors over time.

Indirect comparison studies provide less robust evidence, but are
more numerous. Across adolescence, community prevalence of BPD
may not differ by sex, although prevalence of depression is significantly
greater in females. The impact of puberty is not yet examined in BPD
but it is a significant correlate of increasing depressive symptoms in
girls. BPD may have a different adolescent course than depression in
that depression severity may be episodic, and BPD symptoms reduce
in severity with age. However, heterogeneity in BPD symptom course
has been noted by Greenfield, et al. [47] where threshold level BPD
symptoms persist throughout adolescence in a small group and
attenuate in another over a 4-year period. No neuroimaging study has
yet identified significant regional differences between youth with MDD
versus BPD, although differences from controls are present. However,
youth with BPD and/or depression appear to share reductions in
volume of prefrontal structures, particularly the ACC, and volume
reductions are predicted by severity of suicidal behaviours and age of
onset of depressive illness.

Family psychiatric history findings are not grossly different; youth
with MDD or BPD have significantly more affected family members
with multiple and varied disorders compared to healthy controls with
limited disorder specificity.
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In summary, the evidence is greater that these conditions have more
in common than they do in difference from both direct and indirect
comparisons. The evidence reviewed to date is not definitive and thus it
is critical to remember that absence of difference is very different than
absence of evidence of difference between BPD and MDD in youth.
With studies particularly targeting evidence of difference between
the symptom clusters in adolescents with respect to course of illness,
treatment and other biological variables, we may soon have stronger
evidence of difference or lack of difference.

Implications

As more direct comparison data is needed to answer the question
regarding discriminant validity, research studies enrolling adolescents
with mood disorders should measure BPD or BPD symptoms
concurrently. Given the high degree of comorbidity between these
disorders in tertiary clinical samples, community based studies are
critical to help describe the phenomenon and impact of BPD/emotion
dysregulation in developing adolescents. However, more tertiary
studies are indeed required, particularly to examine the impact of
interventions and their biologic correlates. This latter information will
help extend the data to comparisons beyond groups identified by their
diagnostic label of BPD, MDD or the comorbidity.

The current evidence leaning toward limited distinctiveness
between MDD and BPD in youth is also supported by evidence of
similar response to treatment in one study [7]. This does not mean that
there are not important, if not critical, treatment differences that are
relevant to youth with these disorders. This reality has been recognized
by others who have asserted an alternative formulation for MDD and
BPD as disorders associated with emotion dysregulation in adolescents.
Recognizing that these disorders may eternally be very difficult to
differentiate, the assessment and treatment approach should be staged
depending on the severity of MDD or BPD symptoms at any time, and
to not consider them independently. A staged model of care has been
proposed where interventions to increase emotion regulation capacity
in the youth (such as psychoeducation, family support, behavioural
activation, sleep hygiene and substance use) and their context should
be tried first, and then closely evaluate both the course of illness and
the presence of persistent disorder following such interventions. These
interventions may reduce the “shared noise” of adolescent mood
difficulties such that distinctiveness between BPD and MDD can be
better studied. It can also be argued that youth will progress more
quickly up the stages of care if they have comorbid BPD as this may
impact the treatment relationship in important ways, providing further
evidence of validity of BPD in adolescents. Tests of this model provide
a framework for studying different domains of psychopathology and
impairment common and then specific to each disorder in adolescents.
Such studies are needed, however are not currently published or
registered as clinical trials at the time of writing.

From a methodology perspective, longitudinal studies, particularly
those which seek to identify groups of youth based on their symptom
course would be welcomed. It is then possible to examine differences
between youth who have stable versus varying severities of symptoms
over time — respecting the course of symptoms is a critical feature
delineating a syndrome. Alternatively, as has been recently shown by
Conway, Hipwell and Stepp [45] there is a scomponent to borderline
pathology and a time varying component of symptoms that may be
responsive to environmental change. It is likely that these disorders in
adolescence are highly sensitive to context, and that the BPD symptoms
are most responsive to context. Regardless, group definition by mood
symptoms alone is overly reductionistic. More research is needed that
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considers a duality (each are different) and a foundation plus (mood
instability plus) model.

Conclusion

This review highlights the small body of important work that
has been done, and emphasizes the need for regular measurement of
BPD - the most common personality disorder cluster in adolescents
- in studies about depression in adolescents. More data is needed to
compare BPD and MDD syndromes in youth to expand our knowledge
of etiology, course and treatment of mood disorders across the lifespan.
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