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Abstract
Background
Borderline personality disorder (BPD) is a severe mental disorder frequently seen in individuals with recurrent self-harm behaviour. To what extent there are distinguishing characteristics between self-harming adolescents who meet the criteria for a full diagnosis of BPD, a sub-threshold number of BPD criteria and those who don’t have BPD, with respect to clinical characteristics, is still uncertain and could have important clinical implications.

Methods
Data from 103 adolescents with recurrent self-harm behaviour recruited from child and adolescent psychiatric outpatient clinics were collected through clinical interviews and self-reports. Bivariate analyses comparing participants with or without a diagnosis of BPD were performed. Group differences based on the number of BPD criteria fulfilled (few-if-any BPD: 0–2 criteria, sub-threshold BPD: 3–4 criteria, full-syndrome BPD: 5 or more criteria) were tested and regression analyses performed.

Results
Adolescents with a diagnosis of BPD (28.2%) had significantly higher numbers of co-morbid DSM-5 disorders, suicide attempts and self-harm methods. They also reported significantly higher levels of suicidal ideation, depression, anxiety and impulsivity, compared with adolescents without BPD. Adolescents with sub-threshold BPD (20.4%) place themselves in the intermediate position between participants with full-syndrome BPD and participants with few-if-any BPD, in terms of these symptoms. Higher levels of emotional regulation difficulties and a lower level of global functioning were significantly associated with fulfilling a higher number of BPD criteria.

Conclusion
Adolescents with recurrent self-harm who meet diagnostic criteria for a full-syndrome BPD or sub-threshold BPD seem to have difficulties within the same spectrum. They seem dimensionally, but not categorically, different with respect to the severity of their difficulties. These adolescents need interventions aimed at their dysfunctional self-harm behaviour, emotional regulation difficulties and BPD symptoms at an earlier, rather than at a later stage of symptom development.
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Introduction
Borderline personality disorder (BPD) is a severe mental health disorder frequently seen in individuals with recurrent suicide attempts and non-suicidal self-injury (NSSI); these are both behaviours subsumed under the broader term ‘self-harm’ [1]. BPD is mainly characterized by features such as unstable emotion regulation and interpersonal relationships, poor impulse control and an unstable self-image, in addition to the recurrent self-harm [2]. Among adolescents seen in mental health care settings, BPD has an estimated prevalence of 11% among outpatients [3], and up to 50% among inpatients [4, 5]. As with recurrent self-harm behaviour, BPD symptoms usually first appear in early adolescence, peak in late adolescence and early adulthood, and decline thereafter [6, 7].
Although recurrent self-harming behaviour is a frequently observed feature of BPD in adolescence [8], previous studies suggest that this is neither a necessary nor a sufficient feature for diagnosing BPD [9, 10]. However, in a recent review Reichl and Kaess [8] point out that NSSI is a relatively easily observable risk factor for early detection of BPD, which could imply that clinicians who detect recurrent self-harm behaviour in their adolescent patients should be alert to the possibility that these patients may have difficulties consistent with BPD. This will have important implications for choice of treatment. Despite the substantial clinical importance of gaining more knowledge of the association between self-harm behaviour and BPD, how these problems emerge in adolescence and how they could be detected and treated, published research in this field is currently relatively scarce. Of particular interest is gaining knowledge of possible similarities or differences between having a full-syndrome BPD and a sub-threshold BPD in adolescents with recurrent self-harm behaviour.
There is accumulating evidence that BPD often has it’s onset in the period between puberty and late teens and that many of the problems associated with a full-syndrome BPD emerge early in the course of the disorder, and that diagnosis and treatment are rarely offered at such an early stage [11]. This is disconcerting given that BPD can be reliably diagnosed and treated in adolescents in much the same way as in adults [12–14]. Studies show that adolescents with BPD have lower levels of global functioning, higher rates of comorbid mental disorders, (such as mood disorders), compared to adolescents with non-BPD mental disorders [15, 16]. Furthermore, studies of both adolescents and adults have shown that emotional dysregulation, broadly defined as the inability to flexibly respond to and manage emotions [17], is a common feature of both self-harming behaviour and BPD [18, 19]. It has also been suggested that facets of emotional dysregulation are observable during childhood and adolescence, before the emergence of self-harm behaviour and BPD symptoms [20].
In recent years, research has shown that early symptoms of BPD in adolescents are unlikely to disappear without intervention, suggesting that clinicians should systematically screen for these symptoms [11]. The phenomenological definition of BPD is today based on a dichotomous cut-off of five or more BPD criteria [2]. However, it has long been argued that BPD may be better understood as difficulties along a dimension of severity [21]. A compromise has been to adopt a 3-point dimensional convention (few-if-any: 0–2, sub-threshold: 3–4, full-syndrome BPD: 5 or more BPD criteria), which is equally valid as more fine-grained approaches, according to Zimmerman et al., [21]. So far only a few studies have looked at the differences in the number of BPD criteria met. These studies found that a sub-threshold number of BPD features are clinically meaningful indicators of psychopathology and poor psychosocial functioning [15, 22]. However, these studies have been based on adult samples or mixed samples of adolescents and adults [22, 23], reporting results which cannot be immediately translated into adolescent clinical populations. Kaess et al., [24], examined the number of BPD criteria in a group of risk-taking and/or self-harming adolescents, and found that subjects with sub-threshold BPD had impairments on comparable levels as adolescents with a full-syndrome BPD. However, this study was based on data from a specialized outpatient clinic only recruiting patients with any recent engagement in risk-taking behaviour (such as binge-drinking, substance abuse, excessive media/internet use, high risk sexual behaviour or delinquent behaviour) and/or self-harm behaviour, and results may not be easily generalizable to other adolescent clinical populations.
To the best of our knowledge, there is still a limited amount of studies in clinical adolescent populations with recurrent self-harm behaviour and BPD features, and especially studies that focus on differences between sub-threshold BPD and full-syndrome BPD difficulties. Although more research has recently emerged finding that BPD starts early and that it is possible to diagnose BPD in adolescence, these are mainly studies from adult samples, and studies that focus on differences between having a diagnosis of BPD or not. In adolescent outpatient clinics, most clinicians will at some point meet children and adolescents with recurrent self-harm behaviour and BPD features, and they need relevant and updated knowledge about the population they will encounter. Thus, there is a need of studies from clinical adolescent samples, with recurrent self-harm behaviour and with varying degrees of BPD difficulties, which could have important implications for treatment planning.
In the current study we adopted a 3-point dimensional convention (few-if-any BPD: 0–2 criteria, sub-threshold BPD: 3–4 criteria, full-syndrome BPD: 5 or more criteria), and utilized the regular DSM-5 algorithm [2] for the full diagnosis of BPD. Thus analysing BPD pathology both categorically and dimensionally in a clinical sample of adolescents with recurrent self-harming behaviour, we aimed to examine the extent to which there are distinguishing characteristics between adolescents who meet criteria for a full-syndrome BPD, a sub-threshold number of BPD criteria and those who are without BPD, with respect to self-harm behaviour and related clinical characteristics.

Methods
Participants and procedures
Participants were 103 adolescents (age 12—18) recruited from a child and adolescent psychiatric outpatient clinic at Oslo University Hospital, Norway. Inclusion criteria were recurrent self-harm behaviour (two or more episodes) with the last episode within the past 6 months. Exclusion criteria were intellectual disability or insufficient Norwegian language skills to participate in the study. Potential participants were screened for self-harm behaviour defined as “intentional poisoning or self-injury, regardless of intention to die” [25]. Non-suicidal self-injury (NSSI) was defined as “the deliberate, self-inflicted destruction of body tissue without suicidal intent, and for purposes not socially sanctioned” [26], while suicide attempt was defined as “a potentially self-injurious act committed with at least some wish to die, as a result of the act” [27]. The adolescents and their parents provided written informed consent and the study was approved by the Regional Committee for Medical Research Ethics, South-East Norway. Interviewers were experienced clinicians, having received training and supervision in the use of the study instruments.

Measures
Information on frequency of non-suicidal self-injury episodes (NSSI), suicide attempts and self-harm methods in use, age of self-harm onset and duration of self-harm behaviour, was collected with the Suicide Attempt Self-Injury Interview (SASII); a robust and comprehensive instrument with good psychometric properties [28, 29]. DSM-5 Axis I diagnoses were assessed with the Schedule for Affective Disorders and Schizophrenia for School-Age Children-Present and Lifetime Version, 2016 (K-SADS-PL) [30] whereas Borderline personality disorder was assessed with the Childhood Interview for Borderline Personality Disorder (CI-BPD), [31]; a semi-structured interview developed specifically for use with children and adolescents, with good psychometric properties [32]. The 9 criteria reflecting symptoms of BPD were rated with ‘0’ for absent symptoms, ‘1’ if the symptom were likely to be present and ‘2’ for symptoms that were definitely present. A BPD diagnosis requires a minimum of 5 criteria fulfilled with a score of ‘2’. An interrater reliability check of a random sample of participants (n = 13) was performed by two independent raters, resulting in a kappa value of 0.82 for the BPD diagnosis, which is generally considered a satisfactory level of reliability [33]. Testing the reliability of each of the BPD criteria, yielded a mean ICC (1,1) of 0.70 (range = 0.44–1.00), indicating moderate to good reliability [34].
The level of global psychosocial functioning was assessed by the Children’s Global Assessment Scale (CGAS) [35] with a score in the range of 1–100. Interviewer-rated level of depression was measured by the MADRS [36], whereas self-reported depressive symptoms were measured by the 13-item version of the Mood and Feelings Questionnaire (SMFQ) [37].
Borderline symptoms were assessed through the 23-item self-report Borderline Symptom List (BSL-23), [38], tapping difficulties and problems commonly experienced by people with BPD, e.g., “I hated myself”, “I didn’t trust other people”, “I wanted to punish myself” and “Criticism had a devastating effect on me”. Level of emotional dysregulation symptoms was measured with the 36-item self-report Difficulties in Emotion Regulation Scale (DERS), [39], whereas the level of impulsivity was measured with the 15-item self-report Barratt Impulsiveness Scale (BIS-15), [40]. Level of suicidal ideation was measured by the 15-item self-report Suicidal Ideation Questionnaire (SIQ-Jr) [41]. Level of anxiety symptoms was measured by the 6-item version of the self-report Hopkins Symptom Checklist (HSCL) [42].

Data analysis
Means and standard deviations are given for normally distributed variables, while median and inter-quartile ranges are given for variables with non-normal distribution. As is commonly observed in clinical studies of self-harm, number of NSSI episodes and suicide attempts are not normally distributed and had several extreme outliers, hence these variables were winsorized at the 90 percentile to test whether this would significantly change the mean and variance [43], which it did not (data not shown).
First, bivariate analyses were performed based on whether the participants met the criteria for a diagnosis of BPD or not, and differences between the two groups were tested using chi-square for categorical variables and independent-sample t-tests for continuous variables. Effect sizes with Cohen's d for sample means and Phi for bivariate statistics were calculated. Second, based on the number of fulfilled BPD diagnostic criteria, participants were analysed in the following three subgroups: 1) participants with few-if-any BPD (fulfilling 0–2 BPD criteria), 2) participants with sub-threshold BPD (fulfilling 3–4 BPD criteria) and 3) participants with full-syndrome BPD (fulfilling 5–9 BPD criteria). One-way ANOVA with post-hoc test for multiple comparisons and Bonferroni correction was performed to compare the effect of the number of BPD criteria met on the selected variables. Finally, logistic and linear regression analyses were performed, and variables with p-value less than 0.05 were selected for inclusion in these analyses. The selection of variables was further supported by the correlation matrix and collinearity tests (data not shown) indicating no severe signs of multi-collinearity. All tests were two-sided, and the significance level was set to 0.05. Analyses were performed with SPSS 27.0.


Results
A total of 103 adolescents with a mean age of 15.9 years (SD = 1.47), the majority (86.4%) identifying as female, participated in the study. There were no significant differences in age of self-harm onset or age between groups. Participants received a mean number of 3.2 (range = 0–8) DSM-5 diagnoses with mood disorders and anxiety disorders being the most prevalent (Table 1). Fifty adolescents (48.5%) reported lifetime suicide attempt(s), of which twenty-seven (26.2% of the total sample) had more than one attempt. The lifetime frequency of NSSI episodes ranged from 0 to 990 (median = 50; IQR = 126). Cutting was the most commonly reported self-harm method (93.2%), followed by self-battering (41.7%), and stabbing (16.3%). Mean number of self-harm methods was 2.7 (range = 1–10). For details on characteristics of clinical variables, psychopathology and self-harm, see Tables 1 and 2.Table 1Sociodemographic and diagnostic characteristics of adolescents with recurrent self-harm (N = 103)


	 	n
	%

	Gender (females)
	89
	86.4

	Age, mean (years) (SD = 1.47) 15.9

	Born in Norway
	87
	84.5

	One or both parents born in foreign countries
	43
	41.7

	Living with
	39
	37.9

	- both parents

	- alternating between parents
	15
	14.6

	- single parent
	34
	33.0

	Current DSM-5 diagnosisa

	Any Mood Disorder
	87
	84.5

	- Major Depressive Episode
	59
	57.3

	- Dysthymia
	7
	6.8

	- Unspecified Depressive Disorder
	23
	22.3

	- Bipolar Disorder
	4
	3.9

	Any Psychotic Disorder
	13
	12.6

	Any Anxiety Disorder
	76
	73.8

	PTSD
	15
	14.6

	Any Eating Disorder
	18
	17.5

	Any Substance-Use Disorder
	10
	9.7

	ADHD
	24
	23.3

	Borderline Personality Disorder
	29
	28.2

	Any other diagnosesb
	27
	26.2


aNot mutually exclusive categories
bConduct disorder, Oppositional defiant disorder, Unspecified disruptive behaviour disorder, Chronic motor or Vocal tic disorder, Autism spectrum disorder, Adjustment disorder
PTSD Post-traumatic stress disorder, ADHD Attention-deficit/hyperactivity disorder


Table 2Differences in clinical characteristics between adolescents with different number of BPD criteria fulfilled


	 	Total
sample
	Without BPD
	BPD
	χ2/t-test
	Phi/
Cohen's d
	p
	F
	Multiple comparisons ANOVA Posthoc test, Sig

	 	 	Few-if-any BPD
	Sub- thres hold
BPD
	full-
syndrome BPD
	 	 	 
	 	 	0–2
Criteria
	3–4
Criteria
	5–9 Criteria
	 	 	 	 	0–2 vs 3–4
criteria
	0–2 vs 5–9
criteria
	3–4 vs 5–9
criteria

	 	N = 103
	n = 53 (51.4)
	n = 21 (20.4)
	n = 29 (28.2)
	 	 	 	 	 	 	 
	Age, mean years (SD)
	15.9 (1.5)
	15.7 (1.5)
	16.0 (1.3)
	16.2 (1.4)
	1.4
	0.320
	0.887
	1.4
	 	 	 
	Current DSM-5 diagnosesa

	    Mood Disorder, any (%)
	87 (84.5)
	41 (77.4)
	18 (85.7)
	28 (96.6)
	4.5
	0.209
	0.037
	2.1
	 	 	 
	    Anxiety Disorder, any (%)
	76 (73.8)
	34 (64.2)
	18 (85.7)
	24 (82.8)
	1.7
	0.128
	0.223
	2.7
	 	 	 
	    Number of DSM-5 diagnoses, mean (SD)b
	3.2 (1.6)
	2.6 (1.5)
	4.0 (1.0)
	3.9 (1.5)
	2.5
	0.641
	0.014
	12.2
	*
	**
	 
	Self-harm characteristics

	    Age of self-harm onset, yrs, mean (SD)
	13.1 (1.8)
	13.3 (1.8)
	13.0 (1.7)
	12.9 (1.9)
	-1.9
	-0.174
	0.061
	0.6
	 	 	 
	    Duration of self-harm, yrs, mean (SD)
	2.8 (2.1)
	2.3 (2.1)
	3.0 (1.7)
	3.3 (1.9)
	2.5
	0.395
	0.012
	2.6
	 	 	 
	    Number of NSSI episodes, l i fetime, median (IQR)
	50 (126)
	26.0 (127)
	50.0 (146)
	91.0 (172)
	1.7
	0.279
	0.095
	1.0
	 	 	 
	    Number of self-harm methods, mean (SD)
	2.7 (1.6)
	2.4 (1.2)
	2.4 (1.4)
	3.3 (2.1)
	2.3
	0.609
	0.028
	3.9
	 	*
	 
	    Number of suicide attempts, l i fetime, median (IQR)
	0.0 (2.0)
	0.0 (1.0)
	1.0 (1.0)
	2.0 (5.0)
	2.3
	0.703
	0.025
	5.1
	 	*
	 
	    Suicide attempt, any n (%)
	50 (48.5)
	21 (39.6)
	11 (52.4)
	18 (62.1)
	2.3
	0.169
	0.086
	2.3
	 	 	 
	Level of psychopathological distress

	    Borderline symptoms (BSL-23), mean (SD) (n = 101)
	35.1 (23.1)
	28.7 (21.5)
	32.7 (20.3)
	49.7 (22.2)
	3.1
	0.930
	0.003
	8.8
	 	**
	*

	    Emotional regulation difficulties (DERS), mean (SD), (n = 98)
	108.1 (26.9)
	101.2 (26.0)
	101.7 (24.4)
	127.6 (21.1)
	4.0
	1.077
	 < 0.001
	10.7
	 	**
	*

	    Impulsivity (Bi S-Brief), mean (SD) (n = 99)
	18.0 (5.9)
	15.9 (5.3)
	19.7 (5.5)
	21.0 (5.7)
	2.7
	0.722
	0.008
	8.9
	*
	**
	 
	    Suicide ideation (SIQ-jr), mean (SD) (n = 99)
	35.3 (22.6)
	32.8 (21.4)
	27.3 (18.0)
	46.2 (24.6)
	2.2
	0.693
	0.027
	5.2
	 	*
	*

	    Depression (MADRS), mean (SD) (n = 98)
	20.1 (8.4)
	18.8 (9.3)
	20.7 (7.9)
	22.1 (6.7)
	0.6
	0.331
	0.506
	1.4
	 	 	 
	    Anxiety symptoms, (SCL6), mean (SD) (n = 102)
	8.6 (4.6)
	7.6 (4.2)
	7.7 (5.2)
	11.2 (4.2)
	2.6
	0.807
	0.012
	6.6
	 	*
	*

	    Mood and feelings questionnaire (MFQ), mean (SD)
	16.0 (6.7)
	14.2 (7.4)
	15.5 (6.2)
	19.9 (3.7)
	3.4
	0.845
	 < 0.001
	7.7
	 	**
	 
	    Global functioning (C-GAS), mean (SD)
	53.3 (9.2)
	57.2 (9.2)
	52.0 (7.6)
	47.1 (6.3)
	-3.9
	-1.025
	 < 0.000
	14.5
	*
	**
	 

SD Standard deviation, IQR Interquartile Range
aNot mutually exclusive categories
b"Number of DSM-5 diagnoses" is summarized without the diagnosis of BPD. NSSI, nonsuicidal self-injury. CGAS, Childrens global assessment scale. Analyzed with Pearson's Chi-square test with Fisher's Exact test, sig. (2-sided), and Independent sample t-test. Effect size: Cohen's d for sample means, Phi for bivariate statistics. ANOVA between groups F-test. ANOVA post hoc test, multiple comarison based on means, with Bonferroni correction
**p < 0.001; *p < 0.05



Significant differences were mostly found between adolescents with a diagnosis of BPD and adolescents without BPD, as shown in Table 2. Participants with a BPD diagnosis received a significantly higher number of comorbid DSM-5 diagnoses compared with adolescents without BPD; notably more adolescents with BPD had a mood disorder than adolescents without BPD. Also, adolescents with BPD reported to have made a significantly higher number of suicide attempts, had significantly longer duration of self-harm behaviour and used a significantly higher number of self-harm methods, compared to adolescents without BPD, (Table 2).
Multiple comparisons were made between three subgroups of participants based on their number of fulfilled BPD, and differences were mostly found between adolescents with a full-syndrome BPD and adolescents with few-if-any BPD (Table 2). When compared with adolescents with few-if-any BPD, adolescents with a full-syndrome BPD had significantly higher number of comorbid DSM-5 diagnoses, higher number of suicide attempts and used a significantly higher number of self-harm methods. When compared with adolescents with sub-threshold BPD, adolescents with a full-syndrome BPD had significantly higher levels of emotion regulation difficulties, suicidal ideation, anxiety and borderline symptoms measured by BSL-23. However, no significant differences between these two sub-groups were found in self-harm characteristics or levels of global functioning, depressive symptoms (both clinician-rated and self-reported) or impulsivity.
Adolescents with sub-threshold BPD when compared with adolescents with few-if-any BPD, received a significantly higher number of DSM-5 diagnoses, and had a lower level of global functioning and higher level of impulsivity. There were no significant differences between these two sub-groups in terms of self-harm characteristics, emotional regulation difficulties, depressive symptoms (both clinician-rated and self-reported), anxiety symptoms, suicide ideation or borderline symptoms measured by BSL-23.
Finally, in the logistic regression analysis (Table 3) a higher level of emotion regulation difficulties and lower level of global functioning significantly increased the likelihood of receiving a diagnosis of BPD. Since BPD may be understood as difficulties along a dimension, we tested whether these variables were also associated with the total sum of BPD criteria met. A linear regression (Table 4) analysis confirmed the main findings from the logistic regression analysis, that an increasing level of emotional regulation difficulties and decreasing level of global functioning were significantly associated with an increase in the number of fulfilled BPD criteria.Table 3Multiple logistic regression for Borderline Personality Disorder (BPD) and selected variables


	 	B
	Std.Error
	Sig
	Exp(B)

	(Constant)
	-1.33
	3.54
	0.71
	0.26

	Duration of self-harm
	0.20
	0.18
	0.27
	1.22

	Number of DSM-5 diagnoses
	0.32
	0.23
	0.15
	1.38

	Suicide attempt (lifetime)
	0.13
	0.11
	0.26
	1.13

	Level of emotional regulation difficulties (DERS)
	0.05
	0.02
	0.00
	1.05

	Level of impulsivity (BIS)
	0.08
	0.06
	0.21
	1.08

	Level of depression (MADRS)
	-0.12
	0.06
	0.03
	0.88

	Level of global functioning (CGAS)
	-0.12
	0.05
	0.02
	0.89



Table 4Multiple linear regression for the sum of Borderline Personality Disorder (BPD) criteria and selected variables


	 	B
	Std.Error
	Sig
	t

	(Constant)
	1.84
	3.74
	0.62
	0.49

	Duration of self-harm
	0.41
	0.18
	0.03
	2.26

	Number of DSM-5 diagnoses
	0.65
	0.24
	0.01
	2.71

	Suicide attempt (lifetime)
	0.01
	0.09
	0.92
	0.10

	Level of emotional regulation difficulties (DERS)
	0.05
	0.01
	0.00
	3.36

	Level of impulsivity (BIS)
	0.17
	0.06
	0.01
	2.83

	Level of depression (MADRS)
	-0.07
	0.05
	0.15
	-1.45

	Level of global functioning (CGAS)
	-0.11
	0.05
	0.02
	-2.37


Dependent variable based on number of BPD criteria; "0": absent. "1": likely present, "2": present




Discussion
In this study of adolescents with recurrent self-harm behaviour, we aimed to examine the extent to which there are differences between adolescents with or without a BPD diagnosis, and between adolescents who fulfilled different numbers of BPD criteria (a full-syndrome BPD, a sub-threshold BPD and those with few-if-any BPD criteria), with respect to self-harm behaviour and related clinical characteristics. The three main findings of this study were that, a) the largest number of significant differences were found between adolescents with a diagnosis of BPD and adolescents without a BPD diagnosis, b) when comparing subgroups of adolescents with different number of fulfilled BPD-criteria, adolescents with a sub-threshold BPD (3–4 criteria) appeared as an intermediate group between adolescents with a full-syndrome BPD (5 or more) and adolescents with few-if-any BPD criteria (2 or less), and c) higher levels of emotion regulation difficulties and a lower level of global functioning were significantly and multivariately associated with a higher number of BPD criteria fulfilled.
Differences between adolescents with or without a diagnosis of BPD.
Adolescents with a diagnosis of BPD displayed significantly more signs of mental health problems compared with adolescents without BPD, such as a significantly higher number of comorbid DSM-5 disorders and a significantly lower level of global functioning. This corresponds well with earlier clinical studies suggesting that adolescents with BPD have more psychiatric comorbidity and are more severely impaired [16], compared with adolescents without BPD.
Also, in the current study, adolescents with a diagnosis of BPD reported a higher number of previous suicide attempts and a higher level of suicide ideation. Furthermore, they had used a higher number of self-harm methods, and had a significantly longer duration of self-harm behaviour than adolescents without BPD. These findings suggest that, even within a clinical sample of adolescents where all participants had recurrent self-harm behaviour, participants meeting criteria for a BPD diagnosis have significantly more severe suicidal and self-harming behaviour.
Differences between adolescents with full-syndrome BPD, sub-threshold BPD and few-if-any BPD criteria.
Adolescents with sub-threshold BPD reported significantly lower levels of emotion regulation difficulties, suicide ideation and anxiety symptoms compared with adolescents with full-syndrome BPD, but they had significantly more comorbid DSM-5 diagnoses and higher levels of suicide ideation than adolescents with few-if-any BPD criteria. Thus, adolescents with sub-threshold BPD place themselves in the intermediate position between participants with full-syndrome BPD and participants with few-if-any BPD criteria, in terms of these symptoms suggesting. This suggests that adolescents with sub-threshold BPD and full-syndrome BPD do not belong to categorically different groups, but rather dimensionally different sub-groups. The same can be said about the relationship between the sub-threshold group and the few-if any group, where only levels of impulsivity and global functioning were significantly different. However, it is important to keep in mind that all participants in this study sample had reported history of recurrent self-harm behaviour, signifying a high level of psychological distress. We don't know whether a group of adolescents without recurrent self-harm, but with few-if-any BPD criteria, would have been equally impaired.
Interestingly, we found no significant differences between adolescents with sub-threshold BPD and full-syndrome BPD in terms of number of NSSI episodes, number of suicide attempts or number of self-harm methods. We don't know yet exactly what roles self-harming behaviour may play in the pathogenesis of BPD. Hypothetically, an addictive pattern of self-harm as a strategy to regulate emotions may reinforce latent vulnerabilities among more sensitive and emotionally reactive adolescents and pave the way for development of other BPD related pathology. In this case, early detection of recurrent self-harm behaviour and a reduction of the duration of untreated self-harm could increase our ability to prevent, or even perhaps reverse, a process of developing a full BPD diagnosis through offering adequate treatment at an earlier stage. Our study cannot address this question empirically, and we are not aware of any research that has investigated this hypothesis. At the current state of knowledge, we would regard it important to target the group of adolescents with sub-threshold BPD that is very similar to full-syndrome BPD in many areas, for further study. However, we do not know how much of the sub-threshold symptoms will naturally persist or progress to full-syndrome BPD and how much will fade and disappear. Nor do we currently know how decisive it will be for the prognosis if these adolescents receive BPD-specific treatment, and only follow-up studies of this patient group will be able to answer this.
There is still a limited amount of studies in clinical adolescent self-harm populations that focus on differences between sub-threshold BPD and full-syndrome BPD difficulties. Thus, our study adds to the current knowledge concerning distinguishing characteristics between adolescents with recurrent self-harm behaviour and different number of BPD criteria fulfilled, and we believe this is important knowledge for clinicians regarding treatment planning for these patients.
In our multivariate analyses, we found that emotional dysregulation and global functioning were strongly predictive of BPD in this material. These findings are in accordance with previous studies [18, 19] and the way BPD is defined by its criteria, it is not surprising that we find this strong and consistent association also in this sample of self-harming adolescents. However, it suggests that early treatment should focus on strengthening emotional regulation skills and replace self-harm behaviour with more adaptive behaviours. In recent years, several disorder-specific psychotherapy treatments have been developed for adolescent with self-harm behaviour and BPD-features. Particularly dialectical behaviour therapy for adolescents (DBT-A) [44] and mentalization based therapy (MBT-A) [45] have shown positive effects of reducing self-harming behaviour among individuals with BPD features. In addition, more symptom-specific therapies targeting emotional regulation difficulties have been developed, [6]. Thus, there are good reasons for clinicians to early assess self-harm behaviour and BPD symptoms in adolescents, and offer BPD specific treatment.

Strengths and limitations
Strengths of this study are that it is based on a clinical sample of adolescents with recurrent self-harm behaviour and that structured diagnostic interviews were used to assess all DSM-5 diagnostic criteria which enables reliable comparisons between studies. Interview-based assessments of BPD were checked for interrater reliability with satisfactory results. Among the limitations, are the study's cross-sectional design precluding longitudinal or causal conclusions. Also, the limited number of males (13.6%) included in the sample preventing us from generalizing these findings to males in clinical populations. Our findings, however, may be generalized to other similar clinical adolescent populations with recurrent self-harm behaviour. Future studies with more diverse samples and with a longitudinal design would improve confidence in the results, as well as generalizability to a broader clinical population.

Conclusions
Consistent findings are that adolescents with recurrent self-harm behaviour with a diagnosis of BPD show a greater total burden of symptoms compared with the adolescents without BPD. Adolescents with sub-threshold BPD compared with full-syndrome BPD show difficulties much in the same areas, and seem dimensionally, but not categorically different with respect to the severity of their difficulties. Consequently, clinicians need to be aware that adolescents with recurrent self-harm behaviour may also have difficulties consistent within the BPD spectrum, and that these adolescents need interventions aimed at the recurrent self-harm behaviour and BPD specific difficulties at an earlier, rather than a later stage of symptom development.
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