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Temperament, but not childhood trauma, distinguishes borderline personality 
disorder from bipolar disorder and ADHD

Ioannis Kourosa , Håkan Holmberga, Lisa Ekseliusa,b  and Mia Ramklinta

adepartment of Neuroscience, Psychiatry, uppsala university, akademiska sjukhuset, uppsala, sweden; bdepartment for Women’s and children’s 
health, uppsala university, uppsala, sweden

ABSTRACT
Background:  The aim of this study was to investigate if temperament and experience of childhood 
trauma differed between young psychiatric patients with borderline personality disorder (BPD), 
bipolar disorder (BD) and attention-deficit/hyperactivity disorder (ADHD).
Methods:  Diagnoses were based on the Structured Clinical Interview for DSM Axis I and Axis II. 
Temperament was assessed by the Temperament and Character Inventory (TCI) and childhood 
trauma by the Early Trauma Inventory-Self Report-Short Form (ETI-SR-SF). Temperament and 
childhood trauma were compared between the BPD group (n  =  19) and the non-BPD group (BD/
ADHD) (n  =  95). Interactions between trauma and temperament were evaluated using a logistic 
regression model with a BPD diagnosis as outcome variable.
Results:  Participants in the BPD group showed higher novelty seeking (NS) and harm avoidance 
(HA). Traumatic experiences in childhood were common but the BPD group differed very little from 
the others in this regard. The interaction between temperament and trauma had low explanatory 
power for a BPD diagnosis in this sample.
Conclusion:  Temperament might be useful to distinguish BPD when symptoms of impulsivity and 
affective instability are evaluated in psychiatric patients. The results from the interaction analysis 
support the multifactorial background to BPD.

Background

Borderline personality disorder (BPD) is characterized by 
affective dysregulation, interpersonal problems, impulsivity, 
lower quality of life and with high levels of psychosocial 
impairment and increased risk of suicide [1,2]. The interaction 
between biological temperament and environmental factors 
is included in several models of BPD development, such as 
the biopsychosocial developmental model for BPD, the multi-
factorial model and Cloninger’s psychobiological model for 
the development of personality [3–5]. A heritability of 46% is 
estimated for BPD [6]. Experience of childhood maltreatment 
is common in patients with BPD/BPD symptoms [7,8]. Both 
prospective and cross-sectional studies indicate that child-
hood abuse is an important factor for BPD development 
[9,10]. A recent meta-analysis indicated that individuals with 
BPD were more likely to report adverse events in childhood 
than patients with other psychiatric disorders [11]. BPD 
patients have been shown to report more emotional and sex-
ual abuse compared to individuals with adult ADHD and 
BD [12].

Cloninger et  al.’s psychobiological model incorporates tem-
perament as the heritable determinant [5]. The model assumes 
that the phenotypic structure of personality develops as a 

result of interactions between temperament and environmental 
influences. Cloninger’s model includes four dimensions of tem-
perament: novelty seeking (NS), harm avoidance (HA), reward 
dependence (RD), and persistence (PS). High values of HA and 
NS have been associated with BPD [13,14]. These biological 
temperaments, HA and NS, together with experience of child-
hood trauma are considered to be one developmental pathway 
to BPD. A recent review indicates that the effect on early devel-
opment of BPD is caused by the interaction between risk fac-
tors and not their separate effects, for example, the interaction 
between childhood maltreatment and temperamental traits 
[15]. To our knowledge, there are no studies that have explored 
how specific to BPD the interaction between temperament and 
childhood trauma is, especially when compared with other psy-
chiatric diagnoses with similar emotional instability and impul-
sivity, such as bipolar disorder (BD), and or attention-deficit/
hyperactivity disorder (ADHD). Therefore, analyzing differences 
in temperamental traits and childhood maltreatment between 
BPD and ADHD/BD and to explore a theoretical model of inter-
action between these risk factors would add additional light on 
the developmental antecedents of BPD.

The aim of this study was to investigate the associations 
between childhood trauma, Cloninger’s four dimensions of 
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temperament, and a BPD diagnosis in psychiatric patients 
with BPD, BD, and or ADHD. Our hypothesis was that individ-
uals with BPD, compared to individuals with BD and/or 
ADHD, would have higher levels of HA and/or NS in combi-
nation with having experienced more childhood trauma.

Materials and methods

Participants

Patients from an outpatient psychiatric clinic for young adults 
(18–25  years, N  =  759) in Uppsala, Sweden, diagnosed with 
BPD, ADHD, or BD, between 1 May 2005 and 31 October 2010, 
were identified in the administrative patient register and 
received a postal invitation to participate in the study. Exclusion 
criteria were severe psychotic or manic symptoms at the time 
of the interview. One patient was excluded because of current 
mania. Thirty-four participants had a BPD diagnosis with 
comorbid ADHD and/or BD, and they were also excluded from 
the analyses. For description of the recruitment process, see 
Figure 1. A total of 114 patients were finally included in the 
study (BPD: n  =  19, non-BPD: n  =  95).

Dropout analysis

Comparing the dropouts (n  =  645) with those participating 
(n  =  114) revealed that there were more women among the 
participants, 72.8% vs. 59.4% (χ2  =  7.369, p  <  .01), fewer indi-
viduals with an ADHD diagnosis, 28.1% vs. 45.7% (χ2  =  7.056, 
p  <  .01), and more with a BD diagnosis, 43.9% vs. 31.2% 
(χ2  =  12.330, p  <  .01).

Procedure

The study design was cross-sectional. The participants were 
interviewed by three psychiatrists/residents in psychiatry (MR, 
IK and NH) beginning with a basic interview about anamnes-
tic, social, and demographic data that was performed, using 
a checklist. All diagnoses were based on structured diagnos-
tic interviews performed either before or at the study 
entrance. All interviewers were previously trained and 
quality-assured interviewers, and in 99% of all cases it was 
MR, IK, or NH who performed the interviews. Inter-rater reli-
ability for MR, IK and NH for this study was assessed based 
on randomly selected audiotaped interviews performed with 
the participants. The results are presented below, under each 
instrument. For each interview, there could be three proto-
cols, one for each rater. Since the number of protocols varied, 
both the number of interviews and the number of protocols 
are presented. Lastly, patients filled out study questionnaires 
about temperament and childhood trauma.

The analyses were done in two steps. First, the effects of 
childhood trauma and temperament on BPD were analyzed, 
independently of each other, in order to explore the individ-
ual effects of the two factors. In the second step, both child-
hood trauma and temperament were included in a theory 
testing model, in an explorative attempt to investigate if they 
could distinguish the BPD group from the non-BPD group.

Assessments

Structured Clinical Interview for DSM-Axis I Clinical 
Version (SCID-I-CV)
The SCID-I-CV [16] is a semi-structured clinical interview that 
assesses diagnoses in accordance with the Diagnostical and 
Statistical Manual of Mental Disorders – Fourth Edition (DSM-IV). 
Mean prevalence-adjusted bias-adjusted kappa (PABAK) calcu-
lated for the three interviewers (MR, IK, NH) was 0.95 (range 
0.91–0.97) based on six SCID-I interviews (13 protocols).

Structured Clinical Interview for DSM-Axis II (SCID-II)
The SCID-II is a semi-structured diagnostic interview for 
assessment of personality disorders in accordance with 
DSM-IV [17]. If a patient reported items above the cut-off for 
any other personality disorder in the SCID-II personality ques-
tionnaire, that disorder was evaluated through interviewing, 
assessing all criteria for the disorder together with the gen-
eral personality disorder criteria. According to the DSM-IV, a 
BPD diagnosis requires the fulfillment of five out of nine cri-
teria. These criteria include fear of abandonment (criterion 
one, SCID question 90), dysfunctional patterns of interpersonal 

Figure 1. flowchart of the recruitment process, starting with all psychiatric 
patients diagnosed with either borderline personality disorder (BPd), bipolar 
disorder (Bd), and/or attention-deficit/hyperactivity disorder (adhd) between 
May 2005 and october 2010, at a specific outpatient clinic.
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relationships (criterion two, SCID question 91), identity distur-
bance (criterion three, SCID questions 92–95), impulsivity (cri-
terion four, SCID question 96), recurrent suicidal behavior 
(criterion five, SCID questions 97–98), affective instability (cri-
terion six, SCID question 99), chronic feelings of emptiness 
(criterion seven, SCID question 100), intensive anger (criterion 
eight, SCID questions 101–103), and dissociative symptoms 
(criterion nine, SCID question 104).

The inter-rater reliability for the three interviewers (MR, IK, 
NH) measured with PABAK was 0.85 (range 0.79–0.88) based 
on nine SCID-II interviews (23 protocols).

Schedule for Affective Disorders and Schizophrenia for 
School-Age Children (K-SADS, Supplement for ADHD)
The K-SADS is a semi-structured interview for children 
between the ages of six and eighteen years, measuring child 
psychiatric disorders in accordance with DSM-IV [18]. Because 
of the lack of validated interviews in Swedish translation for 
assessing ADHD in adults, the K-SADS supplement for ADHD 
was chosen for these young adults. We composed a list of 
DSM-IV criteria for ADHD that corresponded to the questions 
included in the K-SADS supplement for ADHD. All criteria 
were assessed based on the participants’ information. 
However, no parents took part. The participants were asked 
to consider whether symptoms were present before the age 
of seven. The inter-rater reliability for the three interviewers 
(MR, IK, NH) measured with PABAK was 0.72 (range 0.64–0.81) 
based on four interviews (11 protocols).

Temperament and Character Inventory (TCI)
The TCI is a self-report questionnaire that comprises 238 true/
false items, based on Cloninger’s psychobiological model and 
measures four temperament scales – NS, HA, RD, and PS – and 
three character scales: self-directedness (SD), cooperativeness 
(C), and self-transcendence (ST). The dimensions of tempera-
ment reflect heritable responses to stimuli. The validity and 
reliability of the Swedish version of the TCI have been tested 
in clinical samples [19]. Internal consistency for the TCI in this 
material was 0.895, as determined using Cronbach’s alpha.

Early Trauma Inventory-Self Report-Short Form (ETI-SR-SF)
The ETI-SR-SF is a self-report questionnaire that assesses 
childhood trauma in four trauma categories, general (T), 
physical (P), emotional (E), and sexual (S) trauma, using 
twelve, five, five, and six items, respectively, as well as a total 
trauma (TT) score [20]. Frequency of exposure and impact on 
everyday life are recorded. For physical, emotional, and sex-
ual trauma, perpetrator and age of onset are also recorded. 
The English version of the ETI-SR-SF has shown good validity 
and internal consistency [20]. This was replicated for the 
Swedish translation used in this sample [21].

Statistical analysis

The software R (R Foundation for Statistical Computing, 
Vienna, Austria) was used for analyses [22]. Significance value 
was a priori decided as p  <  .05.

The inter-rater reliability in this study was assessed using 
the PABAK [23].

All BPD subjects that also had an ADHD or BD diagnosis 
were excluded from the sample in order to remove the need 
for covariate adjustment. Internal attrition within each instru-
ment was investigated for the TCI (238 items), the ETI-SR-SF 
(28 items), and the SCID-II (nine criteria). Missing values were 
then imputed using a multiple imputation with the chained 
equation approach [24]. All variables in the dataset were con-
sidered permissible as predictors for the variables that were 
to be imputed. Numeric values were imputed using predic-
tive mean matching, with a logistic regression model used 
for binary variables, and a multinomial logit model used for 
factorial variables. The number of imputed datasets was set 
to five and convergence was assessed visually. The median of 
missing values was 1.3% among the studied variables and 
ranged between 0% and 18.5%. The median of missing val-
ues for each subject was 0%, with a range of 0–27%. Mean 
and standard deviation for each imputed variable were plot-
ted against imputation number and if the lines intersected, 
convergence was considered to be achieved.

Differences between groups for gender and occupation 
status were assessed using Pearson’s chi-squared test; differ-
ences in age and mean number of anxiety disorders were 
assessed using the independent samples t-test.

Differences in responses to TCI items were first evaluated 
by computing differences in standardized mean score 
between the BPD and non-BPD group. Since the assumption 
of normality could be questioned, the median score for each 
group and the difference in location between the two groups 
were computed and the Wilcoxon rank-sum test was 
performed.

Differences in response pattern regarding the ETI-SR-SF 
were assessed through computing frequency of endorsement 
and odds ratios (ORs) for the BPD group and the non-BPD 
group. This was done for each ETI-SR-SF item and sub-scale. 
Odds ratios were chosen since the separate ETI-SR-SF items 
are dichotomous. We performed a Poisson regression in order 
to compare the TT scores between the BPD group and the 
non-BPD group.

As theory testing, a logistic regression was performed with 
a BPD diagnosis as outcome variable, and the TCI tempera-
ment scales that significantly differed between the two 
groups, and the TT scores as predictors, controlling for gen-
der. A power analysis was conducted based on the six inde-
pendent predictors (sex, NS, HA, TT, HA:TT and NS:TT). Given 
a medium effect size (f2  =  0.15), α  =  0.05 and the power of 
0.8 a minimal sample size of 97 participants was required. 
Therefore, this analysis was considered appropriate. Tjur’s D 
and Pseudo-R2 were calculated in order to assess explanatory 
power [25,26]. Bonferroni’s corrections were applied.

Ethical considerations

Study participants were all recruited from regularly psychiat-
ric care. Three of the researchers were psychiatrists that 
worked at the clinic from where the participants were 
recruited, and had in many cases been their doctors. This 
could have made patients feel compelled to participate. 
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Therefore, all invitations were sent by mail, so that patients 
could feel free not to take part. According to the numbers 
that never responded or did not show up, they seem to have 
felt free to deny participation. The trauma questionnaire was 
filled in last of all questionnaires and never by the participant 
left alone. All emotional reactions were taken care of by the 
interviewing psychiatrist. We also posted a questionnaire 
after they had participated, asking about their experience of 
participation, and among those who responded the majority 
was very positive. The study was approved by the Uppsala 
University Ethics Committee, Dnr 2008/171.

Results

Comparison of demographic variables between the BPD 
group (n  =  19) and the non-BPD group (n  =  95) is presented 
in Table 1. There was a significant difference in the mean 
number of Axis I and Axis II diagnoses between the groups, 
with the BPD group having more diagnoses on both axes.

The results of the comparison of the median TCI scores 
between BPD and non-BPD groups are presented in Table 2. 
The BPD-group showed higher NS and HA scores compared 
with non-BPD group.

Odds ratios for the four trauma categories of ETI-SR-SF 
with respect to the BPD and non-BPD groups are presented 
in Table 3, and computed ORs for all ETI-SR-SF items can be 
found in Appendix A. None of the general trauma scales gen-
erated a significant difference between the groups. However, 
two of the items of the ETI-SR-SF, ‘serious injury or illness of 
a sibling’ (T10) (OR = 4.56; 95% CI 1.61–12.09; p  =  .005) and 
‘touched in intimate parts in a way that was uncomfortable’ 
(S5) (OR = 3.08; 95% CI 1.10–8.58; p  =  .032), were more often 
reported by the BPD group (see Appendix A). Utilizing a 
Poisson regression model where the TT score was regressed 
upon BPD, a significant difference in the mean TT score 
between individuals with BPD and those without BPD was 
observed. The non-BPD group had a mean score of 6.8, 
whereas the BPD group had a significantly higher mean score 
of 9.2 (p  <  .001).

We further investigated the theoretical hypothesis of the 
study, the potential interactive effect between HA, NS and TT, 
while controlling for sex. HA, NS and TT as well as their inter-
action effects were regressed upon the fulfillment of BPD 
diagnosis. None of the independent variables were significant 
predictors for a BPD diagnosis.

Results are shown in Table 4.

Discussion

The aim of this study was to examine if psychiatric patients 
with BPD had higher levels of HA and/or NS and had experi-
enced more childhood trauma compared with psychiatric 
patients with BD/ADHD. Moreover, the theoretic interaction 
between temperament and trauma in explaining a BPD diag-
nosis was explored. The results suggested that temperament 
in patients with BPD differed from that in patients with BD 
and ADHD, as they reported higher NS and HA. Traumatic 

Table 1. descriptive data for the BPd group and the non-BPd group (Bd/
adhd) in a young psychiatric sample.

BPd (n  =  19),  
n (%)

Non-BPd 
(n  =  95), n (%) p Value

Gender, n (%)
  Women 17 (89.5%) 66 (69.5%) .074
  Men 2 (10.5%) 29 (30.5%)
occupationa

  full-time (employment/
studies)

11 (61.1%) 70 (73.7%) .329

  unemployed 2 (11.1%) 9 (9.5%) .830
  sick leave 5 (27.8%) 16 (16.8%) .274
Mean age (sd) 23.2 (2.2) 23.3 (2.1) .769
axis i and ii diagnoses
  Mean number of 

current axis i 
diagnoses (sd)

1.63 (1.01) 1.00 (1.06) <.05

  Mean number of axis ii 
diagnoses (sd)b

0.95 (1.27) 0.38 (0.81) <.001

BPd: borderline personality disorder; sd: standard deviation.
aoccupational characteristics for one participant in the BPd group are 
missing.
bin 13 patients, data were missing for some other Pds, but not for BPd.

Table 2. comparison of median tci scores for the BPd group and the non-BPd 
group in a young psychiatric sample.

Median score

tci scale
No. of 
items

BPd  
(N  =  19)

Non-BPd 
(N  =  95) p Value

Novelty seeking (Ns) 40.0 27.0 24.0 .04
harm avoidance (ha) 35.0 25.0 21.0 .01
reward dependence (rd) 24.0 15.0 15.0 .58
Persistence (Ps) 8.0 4.0 5.0 .75

BPd: borderline personality disorder; tci: temperament and character inventory.
p value refers to the Wilcoxon rank-sum test.

Table 3. odds ratios for the four trauma categories of the Eti-sr-sf predicting 
BPd in a sample of young psychiatric patients with BPd or non-BPd, the latter 
constituted by Bd and/or adhd.

frequency of endorsement

item
BPd  

(N  =  19)
Non-BPd 
(N  =  95)

odds 
ratio

95% confidence 
interval

General trauma 95% 86% 2.85 0.34 23.78
Physical abuse 66% 64% 1.11 0.37 3.33
Emotional 

abuse
74% 55% 2.30 0.76 6.97

sexual abuse 58% 64% 2.71 0.98 7.48

BPd: borderline personality disorder; Bd: bipolar disorder; adhd: 
attention-deficit/hyperactivity disorder; Eti-sr-sf: Early trauma inventory self 
report-short form.

Table 4. results of the logistic regression of temperament and trauma on a 
BPd diagnosis.

Predictors log odds ratios

intercept −4.97
sex 1.14
Ns −0.04
ha 0.12
tt −0.35
ha:tt 0
Ns:tt 0.02
tjur’s d 0.2
Pseudo-R2 0.2

BPd: borderline personality disorder; tt: total trauma score; Ns: novelty seek-
ing; ha: harm avoidance.
log odds ratios are presented. results for both Ns, ha, and tt as well as inter-
action effects between ha and tt and Ns and tt are included. after Bonferroni’s 
correction, all parameters lost their significance.
*p  <  .05; **p  <  .01; ***p  <  .001, Bonferroni’s adjusted significance ^p  <  .05; 
^^p  <  .01; ^^^p  <  .001.
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experiences in childhood were similar in all participating 
patients and the BPD group differed very little from the oth-
ers in that regard. No interaction between HA, NS and TT 
could explain the BPD diagnosis.

High NS and HA scores have previously been shown to 
enable distinction between individuals with BPD and individ-
uals with other psychiatric disorders [14]. A study that com-
pared individuals with ADHD symptoms with individuals with 
combined ADHD and BPD symptoms, found that high HA 
was related to BPD symptoms while high NS was related to 
inattention symptoms of ADHD [27]. The results from our 
study showed that even when compared with disorders such 
as BD and ADHD, patients with BPD had significantly higher 
levels of both HA and NS. This combination of fearful, 
anxiety-prone (HA) and impulsive, anger-prone traits leads to 
more anxious and angry reactions to emotions [28]. This is in 
line with previous research that suggested that more pro-
nounced affective temperaments are common in patients 
with BPD compared to patients with BD [29]. Assessment of 
temperamental traits in patients with BPD might be useful 
when symptoms of impulsivity and affective instability are 
evaluated in psychiatric patients.

Studies evaluating the role of trauma in the development 
of BPD consistently report high prevalence of physical, sex-
ual, and emotional abuse during childhood [11]. Few studies 
compare the prevalence of childhood trauma between psy-
chiatric patients with BPD and psychiatric patients with over-
lapping symptoms, even though trauma experiences are 
known to be increased even in these patients [30,31]. Mazer 
et  al. [32] reported more emotional abuse in childhood in 
patients with BPD compared with patients with BD. Ferrer 
et  al. [33] supported the association between childhood 
physical trauma and ADHD, while emotional abuse could be 
associated with BPD. Since traumatic experiences in child-
hood were common in both the BPD and non-BPD group, 
this could explain why the previous finding could not be 
replicated in this study, where all patients came from trauma 
burdened groups. Patients with ADHD and BD also experi-
ence more trauma when compared to non-disordered sam-
ples, which can make the differences smaller between the 
ADHD/BD group and the BPD group, thus also in this study 
[34–36]. When BPD is compared with non-clinical controls, 
the difference in experienced trauma is large [37] but when 
compared to, for example, patients diagnosed with PTSD, 
the difference is much smaller [20]. The generally lower rates 
of trauma in Sweden might also have influenced the results. 
For example, Gerdner and Allgulander [38] showed that both 
Swedish clinical and non-clinical samples rated lower trauma 
scores compared to American samples. In a study were 
ETI-SF-SR was used the pattern was the same with lower 
scores in Swedish samples [20]. So even if it was very com-
mon among participants to have experienced trauma, the 
number of traumas was still lower than in studies from 
North America, and therefore, it was more difficult to iden-
tify differences between groups. However, the results sug-
gest a difference in the mean TT scores between the two 
groups. This discrepancy could be explained by the impact 
of outliers when assessing mean scores and by the low sam-
ple size of our study. Therefore, caution is advised before 

translating this into the clinical setting and instead argue in 
favor of further studies with larger cohorts.

This study showed that there was significantly higher 
prevalence of one specific type of sexual abuse – having 
been touched in intimate parts – reported by individuals 
with BPD compared with those in the non-BPD group. This 
has not previously been reported. If it will be replicated in 
the future, the mechanism behind this association needs fur-
ther investigation.

The BPD group had significant more Axis I and Axis II 
diagnoses than the non-BPD group. Several studies have pre-
viously addressed the high rates of comorbidity in individuals 
with BPD [39,40]. Adult patients with BPD are also at higher 
risk to be diagnosed with comorbid post-traumatic stress dis-
order [41–43]. However, Eich et  al. did not find any differ-
ences in Axis I comorbidity between adults diagnosed with 
BPD, BD and ADHD [44]. One explanation for the finding in 
this sample could be that female individuals with BPD display 
higher rates of comorbidity for Axis I disorders [45] and the 
BPD group consisted mostly of female patients.

Although there were significant differences between the 
groups in terms of the temperament scales NS and HA, our 
theory testing interaction model could not show any interac-
tions between NS, HA and TT in explaining a BPD diagnosis. 
The interaction between temperament and environment is 
complex and many other both genetic and environmental 
factors are involved in the development of BPD. Our results 
indicate that childhood adversities are not specific for BPD 
and suggest that it might be the way traumatic experiences 
are processed based on the temperamental traits that might 
contribute to the development of the disorder. In spite of a 
negative interaction analysis, there is support in the literature 
for this theory, for example, in a study of individuals with 
BPD and their sisters, Laporte et  al. showed that both pro-
bands and their sisters had similar childhood traumatic expe-
riences but differed in personality traits leading to the 
suggestion that sensitivity to adverse experiences are influ-
enced by personality profiles [7]. In a longitudinal study by 
Bornovalova et  al. examining the course and heritability of 
BPD, the results indicated that genetic factors highly influ-
enced the stability of BPD traits while the influence of envi-
ronmental factors was modest [46].

The overall explanatory power of our explorative interac-
tion model was 20%, indicating that there are more factors 
that influence the development of BPD in support of the 
multifactorial background to BPD development. Results from 
other interaction models are similar. Martin-Blanco et  al. [47] 
showed that two specific personality traits and emotional 
abuse accounted for 30% of the variance of BPD severity. In 
light of these results, it should be advisable for clinicians to 
refrain from using reductionistic models to explain BPD 
development and keep in mind the inherent complexity of 
the developmental pathways of the disorder.

Our study has several limitations. Our trauma question-
naire relied on retrospective data, which could have gener-
ated a recall bias. However, there is some evidence that 
supports the validity of retrospective recall of childhood 
trauma, as shown in a review article by Hardt and Rutter [48]. 
Our logistic regression analysis model did not generate 
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sufficient explanatory power, partly due to the fact that the 
two study groups had overlapping symptoms and partly due 
to childhood trauma being common in both groups. This 
sample was small and became even smaller when all partici-
pants with comorbid BPD/ADHD/BD were excluded according 
to the study design. Exclusion of patients with comorbidity 
may have led to a certain bias as there was an overrepresen-
tation of patients with comorbid BPD/ADHD/BD in the 
excluded group of patients. That said, when the analyses 
were repeated including patients with comorbidity, similar 
results were retrieved (data not shown). Given the small size 
of our study, power issues are a limitation and generate an 
increased risk for false positives.

Another limitation is the use of a diagnostic interview for 
ADHD developed for children and adolescents, when our par-
ticipants were young adults. When we started the study, there 
were no diagnostic interviews for ADHD in adults available in 
the Swedish language. Now, the Diagnostic Interview for 
ADHD in adults (DIVA) has been translated, but it is still not 
psychometrically evaluated in its Swedish translation. Since 
K-SADS was well established as a diagnostic interview with 
good psychometric properties for adolescents up to 18  years, 
and our participants were still young we decided to use the 
K-SADS. Moreover, we assessed each diagnostic criterion based 
on the responses on the K-SADS questions. There were rich 
descriptions and clarifications provided by the participants on 
each item, since it is a semi-structured interview. It was expe-
rienced as easy to assess the diagnostic criteria based on the 
material. As part of the same project, the Swedish translation 
of Wender Utah Rating Scale (WURS) was validated [49], and 
the diagnostic accuracy of the WURS vs. an ADHD diagnosis 
according to K-SADS was examined using AUC and ROC anal-
ysis, and the optimal cut-off score for WURS was 39, with a 
sensitivity of 0.88 and specificity of 0.70, with AUC 0.87, 95% 
CI 0.80–0.94. In a recent study that evaluated validity of DIVA 
in its Spanish translation, the same cut off 39 for WURS was 
used, and the results showed 83.9% with ADHD above cut-off 
(e.g. sensitivity) and 88.8% of those without ADHD below 
cut-off (e.g. specificity) [50]. These figures are very similar and 
support the accuracy of our ADHD diagnoses.

The differences found between BPD, BD, and ADHD with 
respect to certain temperament traits and traumatic experi-
ences are in line with earlier research. However, the interaction 
between temperament and trauma had low explanatory power 
for a BPD diagnosis in this sample and are not enough to dis-
tinguish BPD from ADHD and BD in this outpatient clinical set-
ting. Finding more efficient factors for distinguishing between 
these groups could therefore be of interest in future studies.

Conclusion

Temperament but less childhood trauma distinguished the BPD 
group from the clinical non-BPD group. Assessment of temper-
ament traits might be useful for clinicians in evaluating patients 
with affective instability and impulsivity. The interaction effects 
between NS, HA and TT did not explain a BPD diagnosis. Since 
this is a small sample, our analyses should be viewed as explor-
ative and theory testing. Still, the explorative interaction analysis 
supports a multifactorial model of BPD development.
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Appendix A.  Odds ratios (or) for all ETI-SR-SF items predicting a BPD diagnosis in 114 psychiatric 
outpatients diagnosed with borderline personality disorder (BPD) or not (non-BPD)

frequency of endorsement

item BPd (N  =  19)
Non-BPd 
(N  =  95) or 95% ci

General trauma item 0.90 0.86 2.85 0.34 23.78
t1. Natural disaster 0.00 0.02 0 0 unable to estimate
t2. serious accident 0.16 0.21 0.7 0.18 2.69
t3. serious personal injury 0.26 0.16 1.9 0.59 6.16
t6. serious injury/illness of parent 0.37 0.32 1.26 0.45 3.57
t7. separation of parents 0.53 0.48 1.18 0.44 3.21
t10. serious illness/injury of sibling 0.38 0.23 4.56 1.61 12.9
t12. serious injury of friend 0.37 0.24 1.83 0.64 5.25
t13. observing death/serious injury of others 0.26 0.28 0.93 0.3 2.87
t15. Witnessing violence 0.43 0.33 1.57 0.56 4.42
t16. family mental illness 0.68 0.43 2.85 0.99 8.24
t17. alcoholic parents 0.16 0.18 0.84 0.22 3.25
t23. seeing someone murdered 0.00 0.00
Physical abuse item 0.66 0.64 1.11 0.37 3.33
P2. slapped in the face 0.29 0.38 0.68 0.22 2.11
P3. Burned with cigarette 0.05 0.03 1.74 0.15 19.73
P4. Punched or kicked 0.29 0.27 1.13 0.35 3.61
P6. hit by thrown object 0.33 0.25 1.46 0.45 4.72
P8. Pushed or shoved 0.57 0.43 1.77 0.63 4.91
Emotional abuse item 0.74 0.55 2.3 0.76 6.97
E1. often put down or ridiculed 0.32 0.33 0.94 0.32 2.77
E2. often ignored or made to feel you didn’t count 0.47 0.32 1.89 0.69 5.21
E3. often told you are no good 0.41 0.29 1.72 0.6 4.9
E5. Most of the time treated in cold or uncaring way 0.34 0.28 1.3 0.44 3.89
E7. Parents failed to understand your needs 0.68 0.48 2.35 0.81 6.78
Sexual abuse item 0.58 0.64 2.71 0.98 7.48
s5. touched in intimate parts in way that was uncomfortable 0.53 0.27 3.08 1.1 8.58
s6. someone rubbing genitals against you 0.21 0.11 2.13 0.58 7.86
s7. forced to touch intimate parts 0.21 0.12 2.04 0.55 7.53
s8. someone had genital sex against your will 0.32 0.16 2.5 0.81 7.75
s9. forced to perform oral sex 0.21 0.08 2.99 0.76 11.72
s15. forced to kiss someone in sexual way 0.16

Eti-sr-sf: Early trauma inventory-self report-short form; BPd: borderline personality disorder; Bd: bipolar disorder; adhd: attention-deficit/hyperactivity 
disorder.
the non-BPd group consisted of patients diagnosed with either Bd and/or adhd.
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