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Background. Although some evidence suggests that borderline personality disorder (BPD) is primarily a disorder of
the emotion regulation system, findings remain inconsistent. One potential explanation for this is the moderating role
of dissociation.

Method. In this study, 33 female subjects with BPD and 26 healthy controls (HC; matched by education level and
nicotine intake) were presented idiographic aversive, standard unpleasant and neutral scripts. Modulation of startle
reflex and electrodermal responses (skin conductance level; SCL) were measured during imagery of emotional and
neutral scripts. Additionally, self-reports of emotional experience (valence and arousal) and present-state dissociation
were assessed.

Results. Patients with BPD showed elevated levels of dissociative experiences during testing. Present-state
dissociation mediated group differences in SCL and startle response between the HC and BPD groups.

Conclusions. These results suggest that careful attention must be paid to the moderating effect of dissociative
symptoms on the psychophysiological responses of BPD patients. Furthermore, the findings have important
implications for the assessment and treatment of BPD, including the need to carefully assess BPD patients for
dissociative symptoms and to incorporate the treatment of dissociation.
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Introduction startle modulation in patients with BPD and healthy

. . . . control subjects during viewing of standardized un-
Emotion dysregulation is considered to be a core ) & &

symptom in patients with borderline personality dis-
order (BPD; Linehan et al. 1993 ; McGlashan et al. 2005;
Barnow, 2007; Barnow et al. 2009). According to
Linehan et al. (1993) and Crowell ef al. (2009), emotion
dysregulation is characterized by highly sensitized

pleasant, neutral and pleasant pictures from the In-
ternational Affective Picture System (IAPS; Lang,
1980). Contrary to the expectations of the authors,
neither self-report nor physiological data were elev-
ated in patients with BPD compared with healthy
control subjects during viewing of these standardized
emotional stimuli. In fact, a similar pattern of emotion
regulation of the startle response was found for BPD
patients and controls. However, the pictures pres-
ented in the study of Herpertz et al. (1999, 2001) might
be less appropriate to induce the intense emotional
responses in BPD patients than the use of short idio-
graphic aversive and borderline-specific scripts. This
conclusion is supported by a study conducted by
Hazlett et al. (2007) who found a clear potentiation
of the startle response to borderline-salient relative

responding to emotional stimuli as well as delayed
habituation to such events. The empirical evidence for
this model is, however, surprisingly scarce. Only a few
studies explicitly examined emotion dysregulation in
BPD patients and the majority of these studies exclus-
ively focused on the patients’ self-report of emotional
experience (for a review, see Rosenthal ef al. 2008). One
of the first published psychophysiological studies on
BPD (Herpertz et al. 1999, 2001) measured emotional

to neutral words in BPD patients but not in healthy
of Clinical Psychology and Psychotherapy, University of Heidelberg, FontrOIS' Another rea.son for. these unexpected find-
Hauptstrasse 47-51, 69117 Heidelberg, Germany. ings could be that dissociative symptoms have not

(Email : sven.barnow@psychologie.uni-heidelberg.de) been considered in these studies. Especially in BPD
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patients, dissociative symptoms are highly present
and may influence psychophysiological reactions to
emotional stimuli (APA, 1994; Stiglmayr et al. 2003,
Korzekwa et al. 2009a,b; Barnow et al. 2010). Chronic
sexual, physical as well as emotional neglect have
been related to dissociation (Nijenhuis et al. 1998;
Spitzer et al. 2006) and BPD has often been associated
with childhood abuse and neglect (Zanarini et al. 2008;
Ball & Links, 2009; Igarashi et al. 2010; Hong et al.
2011; for a review, see Barnow et al. 2010). Dissociation
experiences involve detachment from the over-
whelming emotional content of trauma. If dissociation
is a conditioned way for affective regulation, it be-
comes automatized and habitual in response even
to minor stressors interfering with the processing of
emotional information, particularly negative ones
(Frewen & Lanius, 2006; Oathes & Ray, 2008; Schore,
2009). For example, according to the cortico-limbic
disconnection model (Sierra & Berrios, 1998), dis-
sociation is a process that dampens affective reactivity
to avoid emotional overstimulation (Sierra et al. 2002).
In brief, the model suggests that during dissociation
the medial prefrontal cortex inhibits processing of ex-
ternal emotional stimuli in the amygdala, thus dam-
pening emotional responses to these stimuli (Sierra &
Berrios, 1998; Sierra et al. 2002 ; Lanius et al. 2010).

There is only one study, however, that has in-
vestigated the impact of dissociation on baseline
startle response in individuals with BPD (Ebner-
Priemer et al. 2005). In this habituation study, the
authors found overall increased startle reactivity in
BPD patients relative to controls, but these group dif-
ferences were modulated by participants’” dissociative
experiences at the beginning of the experiment.
Patients experiencing no dissociative symptoms
showed overall larger startle response magnitude
compared with patients with high dissociative ex-
periences. Furthermore, experimental studies found
reduced pain sensitivity in patients with BPD under
stress conditions (Russ et al. 1993; Bohus et al. 2000;
Schmabhl et al. 2006) and revealed a significant corre-
lation between self-reported pain insensitivity and
dissociative features. These results suggest that
individual differences in dissociation among BPD
individuals may help to explain the apparent dis-
crepancies in the patterns of findings across psycho-
physiological studies. In another study, Kuo &
Linehan (2009) found no differences in emotional re-
activity in an imagery task for electrodermal activity
controlling for dissociation. However, dissociation
was used only as a covariate and no mediation analy-
ses were conducted.

Therefore, although there is some evidence that
dissociation influences emotional reactivity, none of
the above-mentioned studies has investigated the

https://doi.org/10.1017/50033291711001917 Published online by Cambridge University Press

impact of present-state dissociation on emotion
regulation (e.g. modulation of startle response and
electrodermal activity) during imagery of stressful
experiences. The current study, therefore, investigated
startle responses and electrodermal activity in re-
sponse to idiographic aversive and standard un-
pleasant stimuli in female BPD patients considering
present-state dissociation during laboratory testing
(Blumenthal et al. 2005).

Emotional priming of the startle reflex operates on
a very fundamental level outside of the subject’s
awareness and is mediated by the amygdala (Davis &
Siegel, 2000). Thus, the emotional modulation of the
startle reflex is a powerful approach to study emotion
reactivity and dysregulation in the clinical context
(Grillon, 2002; Mauler et al. 2006). The skin conduc-
tance level (SCL) reflects in part activity of the per-
ipheral sympathetic nervous system. This measure is
often used to study conditioned emotional responding
and sympathetic correlates of exposure to negative
scripts (e.g. Schmahl et al. 2004).

Another important advantage of this study is that
BPD patients and healthy controls were carefully
matched by age, education level and smoking behav-
iour. Specifically, the controlling of nicotine intake is
important because nicotine has been shown to influ-
ence startle amplitude (Grillon et al. 2007). We also
used the script-driven imagery paradigm that pro-
vides the possibility of creating individualized and
standardized emotional stimuli, which generate more
vivid images and more affect-relevant physiological
responses than standardized pictures (Miller, 1987;
Cook et al. 1988 ; McTeague et al. 2009).

The following hypotheses were tested :

(1) The imagining of BPD-salient experiences is well
suited to detect differences between healthy con-
trols and BPD patients (e.g. intensity of the startle
response, affect modulation of startle, SCL).

(2) Dissociative experiences during the laboratory
testing are negatively correlated with startle re-
sponse magnitudes and also decrease autonomic
arousal in the BPD group. We expect that the
process of dissociation during testing mediates
possible group differences in the startle response
and SCL between BPD and healthy controls.

Method
Subjects

We investigated 33 female patients with BPD and
a comparison group of 26 healthy controls. In-
vestigated patients were in-patients at the Hospital
of Psychiatry and Psychotherapy, University of
Greifswald in Stralsund. Assessed by the Structured
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Clinical Interview for DSM-IV (SCID-II; Wittchen
et al. 1997), all patients met Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV)
criteria for BPD, while no other cluster B personality
disorder was diagnosed. Axis I co-morbidity was
assessed by the Structured Clinical Interview for
DSM-IV Axis I Disorders (SCID-I; Wittchen et al.
1997). The occurrence of a post-traumatic stress dis-
order (PTSD) diagnosis was determined by a semi-
structured interview, the Clinician-Administered
PTSD Scale (Blake et al. 2000). A trained clinical psy-
chologist (A.L.) administered all diagnostic instru-
ments. Patients with a history of schizophrenia,
psychotic disorder, bipolar affective disorder and
current alcohol or drug abuse were excluded. Co-
morbid axis I disorders included a history of affective
disorder (n=25), alcohol or drug abuse (1=19), anxi-
ety disorders (n =11), eating disorder (n =6) and PTSD
(n=21). Half of BPD patients (1 =16) also met criteria
for other axis II disorders, including cluster A (n=2)
and cluster C personality disorders (n=14). Patients
were required to be free from any regular medication
for a minimum of 2 weeks prior to the study and at
least 24 h from p.r.n. (pro re nata) medication [p.r.n.
medication was given to 17 patients as need called for
it: analgetics (n=6), sedatives (n=>5), neuroleptics
(n=2), analgetics/sedatives and analgetics/neurolep-
tics (n=2), sedatives/neuroleptics (n =1)]. The healthy
controls were recruited via announcements posted on
bulletin boards and were matched for age, education
and nicotine consumption. Exclusion criteria for heal-
thy controls included meeting diagnostic criteria for
axis I and axis II disorders assessed by SCID-I and
SCID-II interview, a history of psychiatric/psy-
chotherapeutic treatment and the use of psychotropic
medication. All subjects were paid for their partici-
pation in the study. After receiving a detailed de-
scription of the study, a written informed consent
was obtained from all participants. The study was
approved by the ethical board of the University of
Greifswald, Germany, according to the declaration of
Helsinki.

Psychological and self-report measurements

The Borderline Personality Inventory (BPI;
Leichsenring, 1999), a 53-item self-rating scale, was
administered to validate the BPD diagnosis derived
from the SCID-II and to obtain a measure for
BPD-specific symptomatology. The psychometric
characteristics of the BPI are good with high values for
internal consistency (a=0.86-0.91), retest reliability
(r=0.73-0.88) and convergent validity (r=0.73).

To assess trait dissociation the German version of
the Dissociative Experiences Scale (DES; Bernstein &
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Putnam, 1986; Carlson, 1993; Freyberger et al. 1998;
Spitzer et al. 1998) was used. The DES is a 28-item, self-
administered inventory to measure the frequency of
dissociative experiences such as absorption, amnesia
and identity disturbances. According to Zanarini et al.
(2008), three dissociative subgroups exist within the
BPD population: low dissociaters with DES values
between 0 to 10, moderate dissociaters (range 10-29)
and severe dissociaters with quite elevated DES scores
(=30).

Present-state dissociative experiences were assessed
by the Dissociation-Tension Scale (DSS)-acute
(Stiglmayr et al. 2003) and were administered before
and after physiological measurements. This self-rating
scale consists of 22 items concerning somatoform
symptoms (e.g. perception of pain, vision and hearing)
as well as psychological dissociation (e.g. derealiz-
ation, depersonalization, amnesia). The DSS displays
high values for internal consistency (a=0.94), split-
half reliability (r=0.93) and convergent validity
(r=0.77; Stiglmayr et al. 2003).

Anxiety symptoms were assessed by the State
Trait Anxiety Inventory (STAI; Spielberger et al. 1970)
and depressive symptoms by the Beck Depression
Inventory (BDI; Beck et al. 1961).

Procedure and emotional material

After clinical assessment, participants were asked
about the most aversive situation in their lives and
then asked to write it down on a script preparation
form. Using an established method (Pitman & Orr,
1993), the interviewer prepared three idiographic
aversive scripts based on their personal transcription.
Additionally, we used nine standardized unpleasant
themes (e.g. rejection, feelings of abandonment, fear,
threat) and three neutral scripts which were tested
beforehand in a pilot study to determine categories
(e.g. neutral scripts had valence between 5.31 and 6.52;
arousal was between 2.00 and 2.54; and unpleasant
scripts were in the range between valence 2.38 and
4.08 and arousal between 4.62 and 7.58; see
Supplementary material, available online).

All scripts consisted of between three and six short
sentences of comparable lengths with three scripts
per category. Each trial began with a 3 s preparation
period in which a fixation cross appeared on the
screen followed by a script that was presented for 12 s.
After 12 s a tone was played signalling the subject to
imagine the previously read scene for 12s. Another
tone terminated the imagery period. Scripts from the
different content categories were presented in random
order. Acoustic startle probes (50 ms in duration,
95 dB bursts of white noise, rise-fall time <1 ms) gen-
erated by a Coulbourn noise generator were presented
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Startle probe
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Fig. 1. Segment from the script-driven imagery paradigm: schematic trial of the experimental session. After a 3 s presentation
of a fixation cross, scripts were presented for 12 s. A startle eyeblink-eliciting probe was given after 6, 7 or 8 s. After that, the
tone-cued imagery started, again for 12 s, where at 6.5, 7.5 or 8.5 s the startle probe was delivered. After imagery, subjects
were asked for ratings of valence, arousal and vividness of imagery. The inter-trial interval (ITI) that followed lasted for 10

to 14 s. In 50 % of ITIs, a startle probe was randomly delivered at 6, 7 or 8 s. Present-state dissociation was assessed at the
beginning and at the end of laboratory testing. DSS, Dissociation-Tension Scale; SAM, Self-Assessment Manikin.

binaurally over headphones during the imagery (at
6.5,7.5 or 8.5 s) period as well as during the inter-trial
interval (at 6, 7 or 8 s). Additionally, six startle probe
stimuli were delivered prior to the beginning of the
experiment to reach a stable baseline of the startle re-
sponse. After each imagery phase, subjects were asked
to rate the valence and the intensity of their emotional
experience during imagery using a computer-based
version of the Self-Assessment Manikin (Lang, 1980).
Self-report ratings ranged from feeling extremely
pleasant (1) to feeling extremely unpleasant (9) and
from being in a state of very low arousal (1) to being in
a state of very high arousal (9). To determine the extent
of dissociation, the DSS — acute was given before and
after laboratory testing. After the ratings of each scene,
an inter-trial interval (ITI) of 10-14 s length occurred
before the next script presentation (startle probes were
again presented either at 6, 7 or 8 s after the beginning
of the ITI). Fig. 1 shows the procedure.

Physiological recordings, experimental control,
and data reduction

The electromyographic activity (EMG) over the left
orbicularis oculi muscle was recorded to measure the
eyeblink component of startle response. Ag/AgCl
miniature surface electrodes (Sensormedics, USA)
filled with electrolyte (Marquette Hellige, UK) were
attached beneath the lower eyelid using adhesive
rings (Marquette Hellige, UK). The raw EMG signal
was amplified and filtered through a 30-1000 Hz
bandpass, using a Coulbourn S75-01 bioamplifier
(Coulbourn Instruments, USA). Digital sampling with
a rate of 1000 Hz started 100 ms before until 400 ms
after the onset of the acoustic startle stimulus. The
EMG signal was filtered off-line through a 60 Hz
highpass filter, and thereafter rectified and integrated
(time constant: 10 ms) using a digital filter. The reflex
eyeblink data were reduced and scored off-line using a
computer program that identified the peak amplitude
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(in uV; Globisch et al. 1993). Responses starting
20-100 ms after startle probe onset and reaching peak
amplitude within 150 ms after probe onset were
scored as valid startle eye blinks. No detectable eye
blinks were scored as zero responses. Less than 1% of
the trials had to be rejected due to excessive baseline
shift or recording artifacts.

Skin conductance was recorded from the hypothe-
nar eminence of the palmar surface of each partici-
pant’s non-dominant hand as previously reported
(Weike et al. 2008). SCL was reduced into half-second
bins. To reduce interindividual variability that was
not related to the task, SCL was range corrected by
dividing each individual half-second score by the
participant’s maximum SCL (Lykken & Venables,
1971). Autonomic reactions in skin conductance were
determined by subtracting the average SCL from the
3 s period prior to script presentation from the average
SCL during the 12 s imagery period.

Data analysis

Statistical analyses were performed with SPSS version
18 (SPSS, Inc., USA). Data were tested for normal
distribution using the Kolmogorov-Smirnov test.
Following prior research, SCL, startle response mag-
nitudes, valence and arousal ratings were analysed
separately using general linear modelling with re-
peated measures with group (healthy control subjects
v. BPD patients) as a between-subjects variable and
script category (with neutral scripts as reference
script) as a within-subjects variable. Greenhouse-
Geisser adjustments were made where appropriate.
The Kolmogorov-Smirnov test for normality indicated
that the startle responses, SCL and Self-Assessment
Manikin valence and arousal ratings showed a normal
distribution (all p’s >0.05). Additionally, we controlled
analyses for co-morbidity (anxiety disorders, affective
disorders and PTSD) within the BPD group. After
testing for overall effects, comparisons of script
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Fig. 2. The effect of dissociation on psychophysiological reactions without (2) and with (b) the proposed mediator. For
group, healthy controls (HC)=0; borderline personality disorder in-patients (BPD)=1. Path ¢, Direct effect of group
membership on psychophysiological reactions; path ¢’, direct effect of group membership on psychophysiological reactions
with the effect of dissociation removed ; paths a and b, indirect effect of dissociation on psychophysiological reactions.

categories were performed using contrast analysis
with the neutral scripts as the reference category. For
all tests significance was determined at a value of
p<0.05. To test for the impact of dissociation, several
mediation analyses were carried out using Sobel tests
(Preacher & Hayes, 2004) with change in dissociation
as the mediator. The Sobel test determines the signifi-
cance of the indirect effect of the mediator by testing
the hypothesis of no difference between the total effect
and the direct effect. Thus, in contrast to ‘traditional’
mediation analyses, there is no need for a significant
main effect [e.g. correlation between predictor (healthy
controls v. BPD) and outcome (e.g. startle response;
see Fig. 2a,b, path c)]. As the distribution of data is
usually positively skewed in small sample sizes, we
used bootstrap techniques (Shrout & Bolger, 2002;
Preacher & Hayes, 2004).

Results

Age, education, mean values and standard deviations
of BPI, BDI, STAI, DES and DSS (pre-post scores and
change in dissociation), as well as baseline startle
magnitudes (to the six probes presented prior to the
imagery experiment) for both groups are depicted
in Table 1. Individuals with BPD reported significantly
elevated present-state dissociative symptom scores
before (F;57=5.65, p<0.001) and after (F;;=>5.80,
p<0.001) the imagery experiment and showed a
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higher increase during the imagery assessment in
DSS values than the healthy control group (F; 57 =28.09,
p=0.006; see also Fig. 3). To determine whether these
results were accounted for co-morbid PTSD, we com-
pared BPD patients with and without PTSD, according
to their level of dissociation. However, there were no
significant differences for trait/state dissociation as
well as change in dissociation between groups (all p’s
>0.10). This was also the case for the analyses of co-
morbid anxiety or affective disorders. Furthermore,
co-morbidity did not have an impact on the mediation
analysis.

Table 1 also displays that individuals with BPD
scored higher in trait dissociation (DES), depression
(BDI) and trait anxiety (STAI) than healthy controls.
For example, about 18 % of the BPD patients were low
dissociators with normal DES scores (range 0-10), 59 %
reported moderate DES scores (range 10-29) and 24 %
were in the severe dissociator group (values >30). No
group differences were obtained in education level
and overall baseline startle response magnitudes.

Evaluative judgements: self-report

BPD patients rated all scenes as being more un-
pleasant (F;5=22.13, p<0.001) and more arousing
(F157=14.32, p<0.001) than the healthy control
participants, whereas no differences in the vividness
of imagery (F; 5 =0.05, p =0.945) were found (see fur-
ther information in the supplementary data).
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Table 1. Demographic and psychometric characteristics of BPD patients and healthy controls

Healthy Analyses
BPD group controls
(n=33) (n=26) Statistic df p
Age, years 2445 (5.05) 22.65 (4.87) t=—14 57 0.172
Baseline startle, 4V 69.35 (45.37) 60.25 (45.41) t=—0.8 54 0.457
State dissociation: DSS?
Sum score: pre-test 0.77 (0.67) 0.09 (0.13) ty=0.8 57 <0.001
Sum score: post-test 1.32 (1.04) 0.24 (0.19) - - -
Trait dissociation
DESP 21.04 (13.35) 8.29 (7.81) t=—45 55 <0.001
DissociatersS, %
Low 18.2 75.0
Moderate 60.6 20.8 72=16.0 2 <0.001
Severe 21.2 8.3
STAI4 59.84 (5.45) 39.58 (3.74) t=-92 54 <0.001
BDI¢ 29.24 (9.29) 2.67 (2.86) t=—155 55 <0.001
BPI® 12.63 (3.63) 1.00 (1.06) t=—16.2 50 <0.001

Data are given as mean (standard deviation) or as percentage.

BPD, Borderline personality disorder; df, degrees of freedom ; DSS, Dissociation-Tension Scale — acute ; DES, Dissociative
Experiences Scale; STAI, State Trait Anxiety Inventory ; BDI, Beck Depression Inventory ; BPI, Borderline Personality Inventory.

2Results of general linear modelling with repeated measures for DSS (state dissociation): group, F; 57=29.98 (p <0.001); time,

F157=24.88 (p<0.001); group x time, F; 57 =28.08 (p=0.006).
PBPD, n=33; healthy controls, n=24.

°DES: low, DES <10; moderate, DES <30; severe, DES >30.

dBPD, n=33; healthy controls, n=24.
¢BPD, n=28; healthy controls, n=24.

Psychophysiological reactivity
Group comparisons of startle response magnitudes and SCL

Blink magnitudes did not differ between patients and
controls in the overall between-group comparison
(F1,54=0.31, p>0.10). However, we found significantly
elevated SCL values in BPD patients compared with
healthy controls (F; 5 =4.86, p=0.032). Furthermore,
affective modulation of SCL varied significantly for
the patients and controls with a significant script x
group effect during the imagery of idiographic aver-
sive scripts in relation to neutral scripts (F; 5 =4.60,
p=0.036; see further information in the supplemen-
tary data).

Mediation analyses

In order to determine the impact of dissociation on
SCL and startle response, we computed several Sobel
tests to analyse mediation processes as shown in
Table 2. We proposed present-state dissociation as the
mediating variable, BPD as the independent variable
and psychophysiological measures (SCL and blink
magnitude) as the dependent variables. In Fig. 24,
the ¢ path represents the total effect of BPD on
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psychophysiological measures. This was found to be
significant for neutral and idiographic aversive scripts
(and a trend for unpleasant scripts) for SCL, but not
for startle response (see Table 2). Furthermore, as
shown in Fig. 2b, the significant -coefficient for the
a-path reveals, as expected, that borderline patients
exhibit a higher degree of dissociation (p’s <0.001; see
also Fig. 3).

Regarding electrodermal activity (SCL), we found
significant b-paths (dissociation/SCL, p <0.05) for all
script categories. Moreover, the tests for indirect ef-
fects (effecting) revealed significant findings for neutral
and idiographic aversive scripts. It is worth mention-
ing that for idiographic aversive scripts the analysis
displayed a perfect mediation (e.g. ¢’ is no longer sig-
nificant).

Also, we found a negative association between
present-state dissociation and the startle response
magnitudes (b-paths) for all scripts, whereas this as-
sociation reached significance only for idiographic
aversive scripts and a trend for unpleasant scripts
(p<0.10). In this context it is important to note, that
after controlling for dissociation, we found a trend for
a positive association between group and blink mag-
nitude for unpleasant and idiographic aversive scripts
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Dissociation-Tension Scale — acute, post scores
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Fig. 3. Degree of dissociation for healthy controls (HC) and
borderline personality disorder in-patients (BPD). Pre-test
state dissociation mean scores were: BPD, 0.77 (s.0.=0.67);
HC, 0.09 (s.0.=0.13). Post-test state dissociation mean scores
were: BPD, 1.32 (s.0.=1.04); HC, 0.24 (s.p.=0.19). Results of
general linear modelling with repeated measures for
Dissociation-Tension Scale (state dissociation): group,
Fi157=29.98 (p<0.001); time, F; 5;,=24.88 (p <0.001);

group x time, Fy 5,=8.08 (p =0.006). Lines display the
regression lines for each group (BPD: f=0.757, p <0.001;
HC: £=0.248, p=0.222).

(p<0.10), while the indirect effect reflected a signifi-
cant negative relationship. This pattern indicates a so-
called suppression effect.

Discussion

The current study explored self-reports, startle re-
sponses and SCL in BPD patients using script-driven
imagery controlling for state and trait dissociation
while also considering confounders such as education
level and nicotine intake. As expected, startle eyeblink
responses as well as SCL were significantly aug-
mented as participants imagined unpleasant scripts
compared with neutral scenes, supporting the validity
of our method.

Our first result holds that patients with BPD rated
all scripts as more unpleasant and arousing than
healthy controls. This finding seems to be inconsistent
with results of Herpertz et al. (2001), who did not find
significant differences in ratings of emotional pictures
between BPD individuals and healthy control persons.
Be that as it may, emotional pictures taken from the
IAPS in the study of Herpertz et al. (1999, 2001) might
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be less appropriate to tap the emotional contents
that prompt the intense emotional responses in BPD
patients than the use of short idiographic aversive and
borderline-specific scripts. The fact that BPD patients
rated all scripts, including neutral scenes, as more
negative and arousing than the healthy control partici-
pants may indicate that the imagery of the unpleasant
scripts produced an overall more negative mood state
in BPD individuals which was difficult to regulate
even during imagery of neutral scenes. This phenom-
enon is often observed in clinical practice and may be
part of the emotion dysregulation in BPD patients
(Koenigsberg et al. 2002, 2010). Although patients re-
ported overall stronger unpleasant feeling states
than controls did, affective ratings were nevertheless
modulated by the different emotional contents of the
scenes.

The second finding was that, although we found
significantly elevated SCL in the BPD group, the star-
tle response magnitudes did not differ between BPD
patients and healthy controls, confirming earlier re-
ports of Herpertz et al. (1999, 2001). However, in an-
other study of our group, we revealed that individuals
with BPD did not show a general emotional hyper-
reactivity but are rather specifically vulnerable to
emotional experiences of rejection and abandonment
(Limberg et al. 2011). This supports findings of a re-
cently published study of Hazlett et al. (2007).
However, in both studies results were not controlled
for dissociation. This is why it remains unclear whe-
ther or not dissociative experiences during testing had
an impact on general psychophysiological response in
BPD patients. Therefore, the current study extends
earlier reports of our group by testing whether or not
present-state dissociation has an impact on psycho-
physiological response pattern in BPD patients.

Here, we found that BPD patients had elevated
scores in present-state dissociation at the beginning
and end of testing. Furthermore, they displayed a
stronger increase in dissociation during testing than
healthy controls. In addition, we found evidence
for an influence of present-state dissociation on SCL
and startle responses in our study. For example, dis-
sociation while testing led to elevated SCL scores
during the imagery of emotional scripts, suggesting an
overall stronger activation of the autonomic nervous
system. Sobel testing revealed that present-state dis-
sociation mediated the association between group as-
signment and SCL, while group differences were no
longer significant when dissociation was considered
as a mediator. Regarding the startle response, we
found that present-state dissociation significantly re-
duced startle response magnitudes during imagery
of idiographic aversive scripts as well as unpleasant
scripts (unpleasant only as a trend, p<0.10). This
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Table 2. The mediating effect of dissociation on psychophysiological reactions regarding the relationship between borderline patients

versus healthy controls and psychophysiological reactions

Skin conductance

Blink magnitude

B S.E. t [4 p S.E. t [4
a-path® 1.075 0.208 5.18 0.000 1.19 0.20 5.87 0.000
Neutral
c-path 0.049 0.041 1.20 0.234 1.13 4.82 0.23 0.816
b-path 0.082 0.024 3.43 0.001 —5.01 3.19 —1.57 0.122
¢’-path —0.039 0.046 —0.860 0.394 7.11 6.10 1.17 0.249
Effecting (95% CI) 0.086 (0.026-0.140)* —6.09 (—12.42 to —0.10)*
Unpleasant
c-path 0.077 0.040 1.92 0.060 4.07 5.73 0.71 0.481
b-path 0.063 0.024 2.60 0.012 —6.71 3.76 —-1.78 0.081
c’-path 0.009 0.046 0.19 0.850 12.07 7.20 1.68 0.099

Effecting (95% CI) 0.065 (—0.006 to 0.127)

Idiographic aversive

c-path 0.119 0.044 274
b-path 0.088 0.025 3.48
¢’-path 0.024 0.048 0.50

Effecting (95% CI) 0.092 (0.030-0.147)*

—8.19 (—15.97 to —1.63)*

0.008 3.55 5.92 0.60 0.551
0.001 —8.14 3.84 —212 0.039
0.620 13.26 7.34 1.81 0.076

—9.72 (—18.54 to —2.32)*

B, B Coefficient; s.E., standard error; Effect;,q, indirect effect; CI, confidence interval.

2 Paths are explained in Fig. 24, b.
*p<0.05.

suppression effect might explain why healthy controls
and BPD patients did not differ in their overall startle
response magnitudes. The mediating effect of dis-
sociation concurs with the findings of Ebner-Priemer
et al. (2005), who investigated the impact of dis-
sociation on baseline startle response in individuals
with BPD. The authors reported overall increased
startle reactivity in BPD patients relative to controls.
Nevertheless, these group differences were modulated
by participants” dissociative experiences at the begin-
ning of the measurement.

To summarize, mediation analyses revealed that
present-state dissociation mediates group differences
in SCL and the startle response by increasing SCL and
suppressing the startle response in the BPD group.
Therefore, we would assume that dissociation de-
creases the input of sensory channels for processing
the probe stimulus, while patients are still experienc-
ing a high autonomic arousal (Flack et al. 2000; Weems
et al. 2003; Marshall, 2004). In line with these findings
we would suggest that dissociation is an avoidance
behaviour to deal with possible external threat by re-
ducing external input but increasing autonomic arou-
sal and tenseness. Analagous mechanisms showing a
tonic immobility and a simultaneous increase of
the pain threshold support this view (e.g. Bohus et al.
2000; Schmabhl et al. 2006). For example, Bohus et al.
(2000) found that lowered pain perception during
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stress was part of a more general stress-induced dis-
sociative process. The authors also reported that dur-
ing subjective distress, BPD patients showed increased
physiological activation as assessed by heart rate and
SCL. Moreover, Simeon et al. (2007) found that dis-
sociative symptoms in BPD were associated with a
greater hypothalamic—pituitary—adrenal axis and nor-
adrenergic reactivity to stress as well as with a lower
ambient noradrenergic tone. Nevertheless, autobio-
graphical memory seems to be unrelated to dis-
sociation (Kremers et al. 2004). We conclude that
dissociation cannot be simply considered as a learned
strategy to decrease emotional involvement but
must instead be regarded as a dysfunctional emotion-
regulation strategy that in the long run increases stress
and autonomic output. This is supported by studies
showing that dissociation leads to deficits in emotion
regulation and emotion identification (Troisi et al.
2000; Kaplow et al. 2008) and that dissociative pro-
cesses prevent emotional learning (Steidl et al. 2006;
Ebner-Priemer et al. 2009). Moreover, our group re-
vealed that high levels of dissociation in patients
with affective or somatoform disorders predicted
poor outcome during in-patient therapy (Spitzer et al.
2007). Additionally, Kleindienst et al. (2011) found
that dissociation predicts poor treatment outcome
in BPD patients undergoing in-patient dialectial be-
havior therapy. We suggest this may indicate that
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dissociative subjects react with dissociation as a re-
sponse to negative emotions arising in psychotherapy
and/or they suppress emotional responses leading to
a less favourable outcome.

Conclusion

We assume that it may be helpful to differentiate be-
tween BPD patients with low dissociative experiences
versus high dissociative experiences, because it is
likely that the reduced emotional response to negative
stimuli in high-dissociative patients with BPD reflects
stronger dysfunctions in associated neurobiological
systems (Korzekwa et al. 2009a,b; Lanius et al.
2010). Therefore, the importance of assessing present-
state dissociation in further investigations using,
e.g. neuroimaging, is emphasized. Another important
implication of our findings is the importance to
assess dissociative symptoms and provide interven-
tions to reduce dissociative responses to emotional
stimuli.

Limitations

Limitations of this study should be noted. First, it is
possible that our non-medicated BPD sample was less
disturbed than BPD patients who receive regular
medication. However, after analysing the amount of
fulfilled BPD criteria, we did not find evidence for
having an especially mildly disturbed sample (e.g. the
SCID-II interview mean score was 6.7 and the BPI
mean score was 12.8, which is comparable with
other studies, e.g. Leichsenring, 1999). Furthermore,
Zanarini et al. (2008) reported that 32% of their out-
patient BPD sample were low dissociators (e.g. had
DES values between 0 and 10; see Method section),
42 % reported moderate levels of dissociation and 26 %
had severe dissociative experiences. This is compar-
able with frequencies in our sample, while we had
more patients who were in the moderate range (58.8 %
v.42.0%). Another limitation is that we cannot exclude
the possibility that discontinuation of medication
close to testing (e.g. some patients were only 14 days
without antidepressants) could have had an effect on
the psychophysiological responding and dissociation
levels. In addition, the DSS —acute was only given
before and after laboratory testing. Thus, we were not
able to measure change in dissociation after the dif-
ferent types of aversive and the neutral scripts.
Strengths of this study are the use of personalized
scripts that have been shown to evoke stronger
emotional responses (Hazlett et al. 2007 ; Limberg et al.
2011). Also, by excluding patients with current regular
medication, we eliminated the confounding effects of
pharmacological treatment. Finally, a further strength

https://doi.org/10.1017/50033291711001917 Published online by Cambridge University Press

was that we matched both study groups for important
confounding factors such as educational level and
nicotine intake.

Note

Supplementary material accompanies this paper on
the Journal’s website (http:/ /journals.cambridge.org/

psm).
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