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ABSTRACT 
 
 

 The current study examined one key aspect of Linehan’s (1993) biosocial theory; 
namely, that a combination of a highly emotional temperament with the experience of repeated 
emotional invalidation (the punishment of a person’s subjective emotional experience) leads to a 
decrease in one’s ability to regulate one’s emotions. College female students were screened for 
emotional vulnerability and symptoms of borderline personality disorder (BPD). Eligible 
participants consented to complete a psychophysiological laboratory study. Laboratory study 
participants were randomly assigned to receive either invalidation or validation of their self-
reported emotional responses to objectively upsetting images. Heart rate data (to assess vagal 
tone) and skin conductance data were collected to measure changes in emotion regulation and 
arousal levels, respectively. Lastly, participants performed a frustrating computerized math task 
to assess their ability to tolerate distress after the manipulation. Analyses using the large set of 
self-report data from the screening study supported the predicted relationships between the 
independent variables of emotional vulnerability and history of invalidation and the dependent 
variable of emotional dysregulation, and between emotional vulnerability and symptoms of BPD. 
In the smaller laboratory study, none of the predicted relationships were supported by the data. 
These results provide limited support for the biosocial theory, though future experimental studies 
using different analogues of invalidation might yield more supportive results.
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THE EFFECT OF INVALIDATION ON EMOTION REGULATION: 
AN EMPIRICAL INVESTIGATION OF LINEHAN’S BIOSOCIAL THEORY 

 
 Grant et al. (2004) recently reported that 14.8% of Americans (30.8 million) meet 
diagnostic criteria for at least one out of seven of the ten personality disorders (PDs) described in 
the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; APA, 
1994) and that many of the people diagnosed with these conditions experience disability as a 
result. These disorders are directly associated with burdensome costs to the diagnosed person and 
those in their social sphere (Pilkonis, Neighbors, & Corbitt, 1999). Borderline personality 
disorder (BPD) has a prevalence of 1-2% in the general population and is one of the most costly 
PDs. It is positively associated with instability in almost all areas of the affected person’s life, 
frequent hospitalizations, and such devastating behaviors as self-injury, suicide, and substance 
abuse. More specifically, it is estimated that 10% of people diagnosed with BPD will complete 
suicide (Skodol et al., 2002a; Skodol et al., 2002b). This rate is approximately 900 times the 
national rate of completed suicides from 2004 (11.05 suicides per 100,000 Americans; Centers 
for Disease Control and Prevention, 2007). Given these costs to individuals and the associated 
costs to individuals’ families and society, it seems crucial to identify causes of BPD to inform 
efforts to prevent and treat it.  

A prominent and influential theory of the etiology of BPD is Linehan’s biosocial theory 
(1993). A cornerstone component of this theory holds that people who typically experience 
intense emotions and who are repeatedly told that their emotional experience of the world is 
wrong develop difficulties regulating their emotions. Linehan’s theory further holds that 
emotional dysregulation stemming from emotional invalidation among highly emotional people 
is a key cause of BPD. Despite the theory’s prominence, there is a paucity of empirical research 
testing its assertions. To our knowledge, there is no published study which has tested whether 
invalidation leads to emotional dysregulation among highly emotional people who have not 
already developed BPD, though it seems of primary importance to subject to falsification this 
fundamental causal link in the theory. 

Prior to reviewing the relevant literature, it is worth noting that Linehan’s (1993) theory 
concerns etiological connections between certain developmental experiences and the observable 
behavioral and emotional features that form the diagnostic symptoms of Borderline Personality 
Disorder in the DSM-IV (APA, 1994). However, both the question of whether the BPD 
diagnosis demonstrates construct validity and the larger question of the validity and utility of the 
broader DSM approach to mental illness are somewhat irrelevant to testing the theory. As a 
radical behaviorist attempting to understand and reduce self-injury and suicide, Linehan 
specified each of the ultimate outcomes of her theory in behavioral terms (e.g., self-mutilation), 
and thus the theory does not require the existence of a valid BPD construct. Nonetheless, the 
following literature review refers to the BPD diagnosis and the current study partially relied on 
an implicit assumption that the descriptors of BPD outlined in the DSM-IV hang together both 
clinically and empirically to form a meaningful (albeit imperfect) psychological construct. As 
with all psychological constructs, future research may modify our current understanding of 
BPD’s structure and its relationship to other constructs. Readers seeking more information about 
the limits of the reliability and validity of the BPD construct and how the diagnosis was misused 
by some psychiatrists to rationalize unethical behavior should consult Kutchins and Kirk (1997). 
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Linehan’s Biosocial Theory 

 

 

 Linehan’s (1993) theory conforms to a diathesis-stress model in which the supposed 
vulnerability is a trait of experiencing frequent and intense emotional reactions (emotional 
vulnerability) and the theorized stressor is a specific type of negative environment Linehan 
referred to as an invalidating environment. She proposed emotional vulnerability as a 
predisposition located on the high end of a continuum of emotional intensity. The three main 
emotional responding traits of her theorized emotionally vulnerable person are (1) having a low 
threshold for triggering an emotional reaction to internal or external stimuli, (2) typically 
experiencing very strong emotional reactions, and (3) typically requiring a long time to return to 
a calm emotional state after experiencing an emotion. Davidson (1998) has more recently 
outlined a neuroscientific theory of affective style describing three similar dimensions of 
emotionality with the addition of a fourth dimension: the time a person typically takes to rise 
from baseline emotional state to peak emotional amplitude. Linehan argued that one’s level of 
the emotional vulnerability trait is primarily determined by genetic factors, though she 
acknowledged that certain environmental events (including intrauterine and other stressors) 
could also lead to such vulnerability. 
 The main stress component in the theory is a specific set of environmental experiences 
that actively calls into question a person’s understanding of his or her own emotions. Linehan 
(1993) called this set of environmental experiences the invalidating environment, which can be 
thought of as a type of emotionally abusive/neglectful environment. Most importantly, members 
of this theorized environment (typically members of a child’s immediate family) either actively 
invalidate a child’s emotional expression by repeatedly trivializing it (e.g., “it’s not that big of a 
deal that you hurt yourself on your bike”) or punishing it (e.g., “stop crying young lady or I’ll 
give you a reason to cry”), or repeatedly neglecting to validate a child’s emotional expression by 
ignoring his or her emotional displays (e.g., a child expresses anger over a friend stealing his toy 
and the parent neglects to acknowledge the child’s emotional state). This invalidation comes in 
place of what would theoretically be a healthier response to a child’s emotional display, which is 
to validate the response by acknowledging it and - regardless of whether the family member feels 
differently about the situation - indicating that the response is understandable.  

In short, the main aspect of Linehan’s theorized invalidating environment is a response to 
a child’s emotional expression that trivializes or punishes the private emotional experience, 
though she posits other dynamics of invalidating families (see Linehan, 1993, for more details). 
While Linehan theorized that both positive and negative emotions are punished in invalidating 
environments, she emphasized that negative emotional displays are most relevant to the theory. 
Although she did not provide much detail on the immediate effect of invalidation, Linehan 
theorized that invalidation would primarily cause someone to feel the emotion of shame. 

By way of comparison to earlier theories, the invalidating environment resembles in 
some ways Rogers’ (1951) concept of conditions of worth in which a child’s desire for positive 
regard (i.e., love, affection, acceptance) from family and society comes to be conditional on that 
child acting in ways that please others, instead of being true to himself or herself. Rogers 
theorized that over time this could lead the child to experience conditional positive self-regard in 
which a child would like himself or herself only if he or she experienced himself or herself as 
conforming to others’ wishes. He furthermore argued that the incongruity between the real self (a 
child’s true feelings and experience of the world) and the ideal self (the child’s sense of what 
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society would like him or her to be) could lead to neurosis (i.e., psychological problems). In 
contrast, Rogers argued that validation (e.g., empathy and accurate reflection) is a key to both 
healthy development and treatment of people with psychological difficulties. 

Linehan (1993) argued that the main consequence of an emotionally vulnerable child 
experiencing repeated invalidation of their emotional responses is emotional dysregulation, 
which she defined as poor control over one’s emotional state, an inability to inhibit maladaptive 
behaviors under conditions of high emotional arousal, and an inability to engage in goal-directed 
behavior while in a highly emotional state. (Of course, a number of additional, non-emotional 
factors could influence performance including general intelligence, ability in a particular 
performance area, environmental stressors, etc.) She termed one aspect of this emotional 
dysregulation “distress tolerance,” which is the ability to tolerate unpleasant emotional states 
without engaging in impulsive and self-destructive behaviors. Finally, Linehan argued that each 
symptom of BPD stems from emotional dysregulation.  

Linehan (1993) did not elaborate on whether emotional dysregulation could lead to other 
disorders, except to propose that children who are low in emotional vulnerability but who are 
invalidated may instead develop features of dependent personality. It seems plausible that 
emotional dysregulation could be associated with other Axis I and Axis II disorders. In addition, 
Linehan did not specify exactly which cognitive interpretations of the experience of invalidation 
would lead to increased emotional dysregulation, or whether alternative interpretations might 
buttress a child against the potentially negative effects of invalidation. However, one could infer 
from the theory that cognitive distortions could arise from the experience of being emotionally 
invalidated. Furthermore, Linehan did include one reference to cognition in her theory: She 
proposed that one negative consequence of emotional dysregulation stemming from the 
combination of emotional vulnerability and a history of invalidation would be the cognitive 
dysregulation described in the BPD diagnosis. The theory assumes that it is difficult for any 
person, regardless of BPD diagnosis, to process information while experiencing intense and 
unregulated emotions. 

Although Linehan (1993) did not specify exactly how stable and enduring emotional 
dysregulation should be, it seems implicit from the theory that she viewed emotional regulation 
ability as a relatively stable trait, given that she proposed that the supposed stable and enduring 
personality disorder traits from the BPD diagnosis stem from emotional dysregulation. However, 
the theory does specify that emotional dysregulation should increase with repeated emotional 
invalidation – which was a key postulate examined in the current study. It also seems from the 
emotion regulation module of her treatment approach, Dialectical Behavior Therapy (also 
described in her 1993 book), that Linehan feels that emotional regulation abilities can be taught. 
Thus, it seems that Linehan theorizes emotional dysregulation as a relatively enduring trait which 
could be either improved or worsened through learning experiences.  

In summary, Linehan (1993) theorized that highly emotional children who are invalidated 
would become progressively more emotionally dysregulated, which would eventually lead to the 
pattern of observable behaviors and difficulties described in the diagnostic symptoms of BPD in 
the DSM-IV (APA, 1994). Although she suggested that her etiological theory might be 
applicable to men, she emphasized that she developed her theory based on her work with 
women.  
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Self-Report Studies of Emotional Vulnerability 

 

Although no study has explicitly and comprehensively tested Linehan’s (1993) biosocial 

theory, the results of some self-report studies support an association between variables 
approximating her proposed construct of emotional vulnerability and measures of BPD. For 
example, Flett and Hewitt (1995) administered the Affect Intensity Measure (AIM; a self-report 
questionnaire purported to measure intensity of emotional reacting) and the Millon Clinical 
Multiaxial Inventory (MCMI; a self-report questionnaire that supposedly measures aspects of 
personality disorder and other types of psychopathology according to DSM nosology) to a 
nonrandom sample of 61 psychiatric patients (30 women, 31 men) from a psychiatric hospital 
with clinician-determined diagnoses ranging from schizophrenia to major depression to alcohol 
abuse. They reported a small-magnitude, positive, statistically significant correlation (r = .31; p < 
.05) between self-reported affective intensity as measured by the AIM and self-reported BPD 
symptoms as measured by the MCMI. Of note, they also found that higher AIM scores were 
negatively correlated with compulsive personality disorder features (r = -.35; p < .01), but also 
positively correlated with other forms of psychopathology including psychotic thinking (r = .28; 
p < .05) and alcohol abuse (r = .28; p < .05), suggesting that affective intensity may be a risk 
factor for a number of psychological difficulties.  

Levine, Marziali, and Hood (1997) assessed the emotional functioning of a nonrandom 
sample of 30 psychiatric outpatients (20 women, 10 men) diagnosed with BPD (using the 
Structured Clinical Interview for DSM-III-R, Axis II) and 40 non-psychiatric controls (20 
women, 20 men; drawn from a general medical hospital, matched to the outpatients on age and 
education, but not meeting criteria for BPD on the same structured interview) with several self-
report measures of emotional functioning, including the AIM. The authors reported that BPD 
patients had significantly higher negative affect intensity than normal controls, but did not differ 
on positive affect intensity. Bland, Williams, Scharer, and Manning (2004) replicated the Levine 
et al. (1997) study in a nonrandom sample of 35 hospitalized women diagnosed with BPD (using 
the Structured Clinical Interview for DSM-IV, Axis I and Axis II; to exclude certain 
confounding diagnoses) and 35 women recruited from the community (who did not meet criteria 
for any of the assessed DSM-IV diagnoses). The team reported that participants with BPD 
endorsed significantly higher AIM scores than the community participants, and noted that 
follow-up analyses indicated that this difference was primarily for negative affect, as in the 
Levine et al. (1997) study. 

Henry et al. (2001) studied a nonrandom sample of 148 unmedicated outpatients from a 
mood and personality disorder program at a medical center. The authors were interested in the 
similarities and differences between BPD and bipolar II disorder and so the sample included four 
subgroups: 29 outpatients with BPD but no bipolar II disorder, 14 outpatients with bipolar II 
disorder but no BPD, 12 outpatients with both BPD and bipolar II disorder, and 93 outpatients 
with another personality disorder but neither BPD nor bipolar II disorder. Diagnoses were 
assessed with two semi-structured clinical interviews. Participants were also assessed with the 
AIM and with another self-report measure of emotional functioning: the Affective Lability Scale 
(ALS), which is purported to measure the intensity of shifts between various mood states (for 
example, between a calm mood state and the moods of depression, anxiety, anger, and elation, as 
well as between depression and anxiety and between depression and elation). The authors 
reported that patients with BPD and no bipolar II disorder had a statistically significantly higher 
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mean total ALS score than the patients with another personality disorder diagnosis but no BPD 
or bipolar II disorder, though the magnitude of this difference was small.  

Lastly, Yen, Zlotnick, and Costello (2002) administered the AIM along with other self-
report emotionality measures and a self-report questionnaire of BPD symptoms (Personality 
Diagnostic Questionnaire – Revised; PDQ-R) to 39 female patients at a partial hospitalization 
program for people who experience symptoms of BPD. Patients reported between 2 and 9 
symptoms of BPD on the PDQ-R. The authors reported a medium-magnitude, positive, 
statistically significant correlation (r = .40; p < .05) between total AIM score and number of 
BPD symptoms endorsed on the PDQ-R. The team also performed a hierarchical multiple 
regression predicting number of self-reported BPD symptoms. After controlling for depression 
(as measured by the Beck Depression Inventory), total AIM score added 12% of explained 
variance to the base model, which consisted only of depression score and explained 1% of the 
variance in BPD items endorsed.  

In summary, a few studies have examined the relationship between two self-report 
questionnaire measures that approximate aspects of Linehan’s (1993) theorized construct of 
emotional vulnerability and BPD (either symptoms or diagnoses as measured by self-report 
questionnaires or interviews). Results of these studies generally indicated small- to medium-
magnitude correlations or group differences consistent with the prediction that emotional 
intensity would be positively associated with BPD variables. These results provide only modest 
support for Linehan’s theory. Moreover, multiple diagnostic symptoms of BPD involve 
distressing emotional experiences (e.g., affective instability due to mood reactivity [including 
intense dysphoria, irritability, or anxiety]; chronic feelings of emptiness; and inappropriate, 
intense anger or difficulty controlling anger), and so it is not surprising that people with features 
of BPD report that they frequently experience intense emotions. A more meaningful approach to 
testing Linehan’s theory of emotional vulnerability might be to assess the construct in people 
who have not yet developed BPD to determine if it is positively associated with and/or acts as a 
vulnerability for dependent variables that are intermediate between emotional vulnerability and 
clinical levels of BPD in the theory, including but not limited to emotional dysregulation. 

 
 

Psychophysiological Studies of Emotional Vulnerability 

 
 
 Linehan’s (1993) designation of her theory of BPD etiology as a biosocial theory implies 
that biological variables play an important role in her formulation. As noted above, she specified 
emotional vulnerability as a biologically based predisposition towards frequent and intense 
emotional responding. However, Linehan did not include many specific details regarding the 
biological aspects of her theory and also did not provide any empirical evidence to support her 
contentions about biological causes of BPD. Subsequently, Herpertz and colleagues conducted a 
series of three psychophysiological studies to test Linehan’s prediction that people with BPD 
should show a stronger than typical emotional response due to their emotional vulnerability 
(Herpertz, Kunert, Schwenger, & Sass, 1999; Herpertz et al., 2000; Herpertz et al., 2001). In 
addition to self-report measures of the valence (positive vs. negative) and arousal (calm vs. 
aroused) components of emotional responding to both emotionally evocative and neutral images, 
the researchers measured participants’ skin conductance response (SCR), heart rate, startle 
response, and corrugator muscle (frown) activity to assess Linehan’s construct of emotional 
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intensity. The team conceptualized SCR as a measure of emotional arousal or, more 
conservatively, physiological arousal. Increased SCR has generally been conceptualized as a 
measure of sympathetic nervous system activation (Bradley, Codispoti, Cuthbert, & Lang, 2001; 
Christie & Friedman, 2004).   

In the Herpertz et al. (1999) study, the emotional responding of 24 female patients with 
BPD was compared to that of 27 women without psychopathology. Borderline personality 
disorder was assessed by the International Personality Disorder Examination (IPDE), and 
participants with BPD were required to meet the BPD diagnostic criteria for both the affective 
instability and impulsive behavior symptoms to be included in the study. Comparison 
participants were college students, hospital staff members, or vocational students. Participants 
viewed 18 images [6 positive, 6 negative, 6 neutral] while their heart rate, skin conductance, and 
startle blink responses were recorded, and also provided subjective ratings of emotional valence 
and arousal using a visual analogue scale. The 2000 (Herpertz et al.) report involved the same 
sample of BPD and normal control participants from the 1999 (Herpertz et al.) publication, but 
added a comparison group of 23 women with avoidant personality disorder, a diagnosis 
characterized by high levels of fearfulness. The 2001 (Herpertz et al.) study focused instead on 
male criminal psychiatric patients convicted of a felony and residing in a forensic psychiatric 
treatment facility in comparison to 24 male normal control participants drawn from the same 
pool as the 1999 and 2000 studies. The forensic group contained 18 males diagnosed with BPD 
using the IPDE and 25 males considered psychopaths as determined by the Psychopathy 
Checklist Screening Version.  

Results of the Herpertz et al. studies failed to support predictions that people with BPD 
would demonstrate greater subjective and physiological emotional responses than normal control 
participants (Herpertz et al., 1999; 2001) or participants with avoidant personality disorder 
(Herpertz et al., 2000). Instead, the results of those studies indicated that women with BPD 
became about as aroused as normal controls. In addition, contrary to predictions, women with 
BPD responded less strongly to positive slides on one self-report measure and two physiological 
measures. Furthermore, women with BPD exhibited lower SCRs to all stimuli than both people 
with APD and normal controls, indicating lower responsiveness, not higher as predicted 
(although they self-reported higher arousal, indicating a dissociation between self-report and 
psychophysiological measures of arousal). The male criminal BPD participants in the Herpertz et 
al. (2001) study did exhibit higher skin conductance levels than the male psychopathic 
participants, but their levels were not statistically different from the male normal controls, and 
psychopathic individuals typically exhibit significantly lower skin conductance levels than 
controls and did so in this study. In addition, BPD participants showed less frowning activity 
(i.e., facial expressiveness) than normal controls. These results, although preliminary and from 
small samples, seem to falsify Linehan’s theory. In fact, Herpertz et al. suggested the possibility 
that people with BPD are actually chronically under-aroused, and this might lead them to seek 
emotional stimuli to cope with feelings of emptiness.  

However, Herpertz et al. (1999) conceded that certain learning experiences - for example, 
physical abuse - might decrease emotional responsivity over time. In fact, Linehan (1993) 
theorized that a major result of experiencing an invalidating environment is frequent emotional 
inhibition, punctuated only occasionally by extreme emotional displays. Thus, a more accurate 
representation of Linehan’s biosocial theory is that emotionally vulnerable people start out being 
very emotionally expressive, but as a result of the invalidating environment become 
progressively less emotionally expressive (as their emotional displays are punished through 
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active invalidation and extinguished through ignoring of such responses), while still sporadically 
displaying extreme behaviors after they are intermittently reinforced. It may be that the extreme 
emotional responses of borderline individuals are only displayed in times of personal distress or 
when they are attempting to elicit help from others, and it is possible that neither of these 
conditions were met in the Herpertz studies, which might explain their lack of expected findings 
in individuals already suffering from BPD. A fairer test of Linehan’s etiological theory might be 
to study individuals who are highly emotionally vulnerable but do not yet suffer from BPD to see 
whether invalidation results in emotional dysregulation, as was done in the current study. This 
initial step seems necessary to establish the foundation of Linehan’s theory. 

 
 

Psychophysiological Studies of Emotion Regulation 

 
 

Regarding Linehan’s focus on emotional dysregulation, Porges, Doussard-Roosevelt, and 
Maiti (1994) suggested that it might be possible to measure emotion regulation physiologically 
by assessing the functioning of the parasympathetic nervous system (PNS). Porges et al. (1994) 
argued that the function of the PNS is to decrease human arousal and offset the activation 
brought on by the sympathetic nervous system (SNS). However, they and others (e.g., Berntson, 
Cacioppo, Quigley, & Fabro, 1994) acknowledged data indicating that the relationship between 
the SNS and PNS is more complex than this simple antagonistic representation, and that it is 
necessary to assess both SNS and PNS functioning independently to get a clear picture of their 
unique influences on dually innervated organs like the heart. For example, since its function 
seems to be to inhibit an otherwise faster-beating heart, decreased influence (i.e., withdrawal) of 
the PNS system might have similar effects to increased influence of the SNS.  

Porges et al. (1994) theorized that the PNS exerts its control in part from the brain stem’s 
nucleus ambiguus through the vagus cranial nerve (e.g., to the heart), and thus the term vagal 
tone emerged as a label for a person’s typical (i.e., tonic) level of parasympathetic activation. 
They theorized that vagal tone might represent the overall influence of the right brain hemisphere 
on emotion and attention processes, and they proposed that the right hemisphere is much more 
involved in emotion regulation and other homeostatic processes than the left hemisphere. 
Relevant to clinical disorders such as BPD, Porges et al. (1994) hypothesized that a problem with 
one or more components in their theorized vagal circuit could result in emotional dysregulation. 
Of particular relevance to Linehan’s (1993) biosocial theory is their contention that learning 
experiences (c.f., the invalidating environment) could be one source of malfunction in the vagal 
circuit. They theorized that such experiences could modify nervous system pathways just as 
brain damage or drugs could, and that this could ultimately lead to “affective disorders, including 
emotion regulation problems or severe mood states” (177). While the authors did not provide any 
direct evidence to support this claim, interested readers can consult the reference for more detail 
on their theory of how learning might affect the brain in ways similar to the effects of nerve cell 
death or illicit drugs. 

Porges et al. (1994) outlined a proposed method for measuring cardiac vagal tone 
through assessing respiratory sinus arrhythmia (RSA), the rhythmic increase and decrease in 
heart rate that occurs with breathing which they argue represents vagal control of the sinoatrial 
node (the heart’s natural pacemaker). In support of Porges et al.’s theory of vagal influence on 
the heart, Andreassi (1995) noted that the heart would normally beat about 120 times per minute 
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if the sinoatrial node were not inhibited by the vagus nerve, but that it seems to normally beat 
about 70 to 80 times per minute apparently due to the vagal modulation. In addition, Berntson et 
al. (1997) provided a more specific definition of RSA and provided further empirical evidence 
for its construct validity. They noted that RSA is generally considered to be a specific frequency 
band in heart rate that generally ranges between 0.15 Hz and 0.40 Hz. They then stated that 
“RSA is generally believed to be mediated predominantly by fluctuations of vagal-cardiac nerve 
traffic and thus may provide an index of vagal activity” (625). They stated that the gold standard 
for measuring vagal tone is to measure the change in the interval between heart beats between a 
resting state and chemical blockade of the vagal nerve. However, in support of the more practical 
measure of RSA, they described three lines of research corroborating the connection between 
vagus nerve influence and heart functioning: 1) research on non-human species (e.g., dogs and 
other mammalian species) indicating an “almost perfectly linear” relationship between increases 
in vagal stimulation and heart period at certain frequencies of stimulation (1 to 30 Hz), 2) 
research indicating a relationship between RSA and psychiatric pathology, and 3) research in 
obstetrics tying RSA to fetal distress. Thus, RSA is a defensible (albeit imperfect) measure of 
vagal activity (and, by extension, emotion regulation).  

Porges et al. (1994) provided detailed instructions for their method of measuring and 
scoring RSA data. Porges et al. argued that lower vagal tone levels as indexed by RSA values 
correspond with less parasympathetic regulation of emotion and thus poorer emotion regulation 
status, while higher levels of vagal tone/RSA are positively associated with better emotion 
regulation and adaptation to stress. Most of Porges’ research supporting this position has been 
with infants. For example, he and his colleagues found that infants with lower vagal tone were 
fussier and less able to soothe themselves. However, more recent research provides some limited 
empirical support for the positive association between vagal tone scores and emotion regulation 
ability, including among adults. For example, Fabes and Eisenberg (1997) used Porges’ system 
for measuring and scoring RSA data in a study of stress and coping among 92 college students. 
They found small but statistically significant relationships between vagal tone and self-report 
ratings of emotional control (two questionnaires assessing one’s ability to control one’s attention 
and emotions – the Physiological Reactivity Questionnaire and the Emotion Control 
Questionnaire), with correlations in the .20 to .30 range (ps < .05). They also reported a 
regression weight of -.08 (p < .005) between baseline vagal tone and daily levels of negative 
emotional arousal. Contrary to predictions, baseline vagal tone was not statistically significantly 
correlated with daily levels of constructive coping. In short, their study provided limited support 
for vagal tone as a measure of emotion regulation in young adult college students. 
 More recently, Sack, Hopper, and Lamprecht (2004) examined RSA functioning among 
31 outpatients (21 female, 10 male) suffering from posttraumatic stress disorder (PTSD). They 
emphasized that a key feature of PTSD, as with Linehan’s (1993) conceptualization of BPD, is 
difficulty regulating emotional arousal. Results indicated that hearing a detailed description of 
the patient’s own traumatic experience corresponded with a decrease in that patient’s vagal tone 
values in relation to baseline levels (p < .05). In addition, patients with lower baseline vagal tone 
displayed a longer delay before their arousal decreased statistically significantly after hearing the 
description of their trauma. In particular, there was a statistically significant group by time 
interaction (p < .001) such that participants with lower vagal tone took longer to show a 
deceleration in their heart rate after hearing the reminder of their traumatic experience than 
participants with higher vagal tone. This relationship was quantified by a correlation (r = -.50, p 
< .005) between baseline vagal tone and half-recovery time, a measure of how long it took for 
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the heart rate to decelerate. The results of this study provided additional limited and preliminary 
support to vagal tone’s validity as an indicator of emotion regulation.  

In summary, while Porges et al. (1994) provided a plausible theory of their vagal tone 
construct and its potential relation to emotional regulation, almost all of the data they cited in 
their treatise was on infants. The subsequent literature from adult samples is preliminary and 
indicates consistently positive, albeit mostly small, values for concurrent (e.g., self-report 
measures of emotion regulation) and predictive (e.g., negative emotional arousal among college 
students and recovery time among patients diagnosed with BPD) validity. Thus, RSA remains a 
promising physiological measure of emotion regulation that could provide a valuable alternative 
method for assessing a construct that is very often assessed simply by self-report questionnaires.  
 

 

Studies of Invalidation 

 

 

Since Linehan’s (1993) publication of her biosocial theory, there has been almost no 
research testing whether invalidation as she conceptualized it leads to emotional dysregulation 
among emotionally vulnerable people or among any types of participants. Thorp (2001) 
completed a dissertation about invalidation and validation within the context of adult romantic 
relationships. The study included a nonrandom sample of 31 couples in which one member was 
experiencing significant distress from psychopathology and was receiving outpatient 
psychotherapy. Participants completed self-report measures and interviews, and couples were 
observed during a communication task to assess levels of invalidation and validation. They were 
videotaped during three, 10-min prompted discussions. The first topic was the outpatient’s most 
recent entry into the mental healthcare system. The second prompt was for the couple to discuss 
some topic for which the couple had experienced moderate disagreement or conflict. In the third 
discussion, participants were instructed to discuss each other’s strengths and how the other 
contributed to the relationship. Thorp hoped that these prompts would elicit a range of validating 
and invalidating statements from the participants. Thorp defined validation as including 
behaviors of accepting the other, legitimizing the other, and giving support or approval to the 
other. He defined invalidation as blaming the other, criticizing the other, or devaluing the other. 
Couples were rated on two 7-point Likert scales: one for the validation ratings and one for the 
invalidation ratings. Coders obtained a mean intraclass correlation reliability score of .82. The 
outpatients were then assessed at 6 and 12 weeks after the initial assessment to gauge symptom 
change and determine the predictive utility of the observational coding system of couple 
interactions.  

Results indicated that validation ratings statistically significantly predicted change scores 
on the Brief Symptom Inventory (BSI) at six weeks but not twelve weeks, and invalidation 
ratings did not predict BSI change scores at either follow-up assessment. In addition, neither 
validation nor invalidation ratings predicted changes in Global Assessment of Functioning scores 
at either the six- or twelve-week follow-up assessments. These results leant some limited support 
to the importance of validation to later psychological functioning, but did not support Linehan’s 
(1993) statements about the negative impact of invalidation. However, Thorp’s 
operationalization of invalidation did not correspond very closely with Linehan’s  
conceptualization (which is very specific to invalidating a person’s emotional experiences) and, 
therefore, it would be premature to assume that Linehan’s theory regarding invalidation is 
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incorrect. Other limitations of the Thorp study that also warrant cautious interpretation included 
the fact that neither validation nor invalidation were manipulated experimentally, the relatively 
small sample, and the use of global dependent measures of psychological functioning rather than 
specific measures of emotional dysregulation or BPD features.  

Woodberry, Nock, and Hooley (2004) presented a poster describing a 
psychophysiological study of the effect of validation and invalidation on self-report and 
physiological responses among young women. Participants, with a mean age of approximately 
22 years, consisted of a nonrandom sample of 16 women with several clinically significant self-
reported symptoms of BPD (as measured by the OMNI-IV self-report measure of abnormal 
personality traits and personality disorders) and 16 women with low scores on the BPD measure. 
Given the lack of support in the Herpertz et al. studies (1999; 2000; 2001) for Linehan’s (1993) 
prediction of a general emotional hyperarousal among people with BPD, Woodberry et al. 
(2004) instead hypothesized that people with BPD might only display emotional hyperarousal to 
specific stimuli. They predicted that, consistent with Linehan’s theory, invalidation might be one 
such stimulus. They reasoned that invalidation might lead to an intense secondary emotion of 
discomfort (c.f., shame) with whatever primary emotion had been invalidated. To test this, 
participants first completed solvable anagram tasks (rearranging letters in words to form other 
words). They then were presented with a frustrating task of partially unsolvable anagrams. Five 
and one half minutes into the frustrating task, participants in the validation group were told 
“Most people find this set of anagrams REALLY frustrating.” Participants in the invalidation 
group were told “There’s no need to get really FRUSTRATED. They’re JUST anagrams.” Some 
specific details of the study’s method and most specific results were not reported because of the 
poster presentation format. However, the authors reported that both BPD and control participants 
showed an increase in SCR to invalidation relative to validation. In addition, the BPD group 
reported being less happy and experiencing more discomfort with their emotions than the control 
group. However, there were a number of null results. There were no group differences in self-
report of arousal compared to controls or between invalidation and validation. There was also no 
difference in SCR to invalidation between the BPD and the control group. There was also a trend 
that was not statistically significant: the BPD group exhibited an increase in SCR to validation in 
contrast to controls who exhibited a decrease in SCR to validation. These results seem to add to 
the falsification of Linehan’s (1993) theory that people with BPD are especially emotionally 
intense, though of course these participants were not formally diagnosed with BPD and their 
BPD status was only established from a self-report measure. And, while there was no difference 
between the BPD and the control group on reaction to invalidation, both groups did exhibit a 
physiological reaction to invalidation vs. validation.  

Finally, a recent self-report study by Cheavens et al. (2005) addressed many aspects of 
Linehan’s (1993) theory, though the measures involved were mostly analogues of her constructs 
and not specifically designed to conform to her theory. Participants consisted of a nonrandom 
sample of 202 college students (123 women and 76 men). Results indicated small but statistically 
significant correlations (p < .002) between perceived parental criticism (an analogue to 
invalidation) and three separate self-report measures that were included in the study to measure 
variables similar to symptoms of BPD: r = .28 with a measure of impulsivity, r = .23 with a 
measure of interpersonal sensitivity, and r = .28 with a measure of aggression. In addition, results 
indicated a medium-sized correlation (r = .46, p < .002) between a measure of negative affective 
intensity (an analogue of emotional vulnerability) and the measure interpersonal sensitivity, 
although this measure was not correlated with the other analogue BPD measures. In addition, the 
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perceived criticism and negative affective intensity measures were not statistically significantly 
correlated (r  = .08), a finding which the authors interpreted as consistent with Linehan’s 
contention that the emotional vulnerability diathesis and the invalidating environment stressor 
are separate and important unique contributors to the development of emotional dysregulation, 
and ultimately BPD. The authors also reported that a tendency to frequently use the emotional 
regulation strategy of thought suppression partially mediated the relationship between perceived 
parental criticism and a composite of the three BPD analogue variables and fully mediated the 
relationship between negative affective intensity and the BPD composite. The authors interpreted 
these results as supportive of the overall prediction of Linehan’s biosocial theory: that the 
combination of an emotionally vulnerable temperament with the experience of an invalidating 
environment leads to difficulties in regulating one’s emotions, which ultimately leads to 
difficulties associated with each of the symptoms of BPD. Limitations of this study included 
complete reliance on self-report measures, the analogue nature of the measures, and the fact that 
only three BPD symptoms were assessed by the analogue method. However, the results are 
generally consistent with Linehan’s predictions. 
 In summary, only one published study and two unpublished reports testing Linehan’s 
(1993) biosocial theory could be found. The results from this small literature are mixed on 
whether emotional vulnerability is actually associated with emotional dysregulation or BPD 
features, and whether invalidation has any psychological or physiological impact. Thus, 
additional research testing Linehan’s influential theory is necessary, and the current study aimed 
to help fill this need. 
 
 

The Current Study 

 

 

The present study tested a main corollary of Linehan’s (1993) biosocial theory; namely, 
that highly emotionally vulnerable people who are invalidated will become emotionally 

dysregulated. To accomplish this goal, participants were screened on questionnaire measures of 
emotional functioning including the three main components of Linehan’s conceptualization of 
emotional vulnerability: low threshold for emotional responding, stronger than typical emotional 
responses, and slow return to emotional baseline (see Laboratory Study Screening Method 
section below). Participants screened to be either (1) high or (2) average or below average on 
emotional vulnerability were exposed to either an invalidating or validating analogue learning 
environment while their skin conductance and heart beat intervals were measured. The main 
dependent variables assessed after the invalidation/validation manipulation were (1) change in 
emotion regulation ability as operationalized by vagal tone scores and (2) distress tolerance as 
operationalized by persistence on a frustrating mathematical task. It is important to clarify that 
the current study examined a basic process that represents an early stage in a long developmental 
sequence that Linehan theorized would ultimately lead to the symptoms of BPD. As noted here, 
the outcome assessed in the study was not the development of BPD, but rather changes in 
participants’ ability to regulate their emotions. Certainly it would be unwanted and unethical to 
attempt to induce BPD experimentally but also unrealistic to presume that BPD could be induced 
by a laboratory analogue procedure.  
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General Hypotheses 

 

Detailed hypotheses for each sub-study are described in the relevant methods section. 
There were two primary predictions in the current study, both of which were deduced from 
Linehan’s (1993) contention that invalidation negatively impacts one’s ability to control one’s 
emotions, especially among emotionally vulnerable people. The first main prediction was that 
invalidation would lead to a decrease in emotion regulation ability. Specifically, an interaction 
was predicted between emotional vulnerability status and manipulation condition such that 
participants who were high on emotional vulnerability and who were invalidated were expected 
to show 1) greater levels of emotional dysregulation and BPD symptoms in the screening study 
and 2) the greatest decrease in RSA values from baseline to post-manipulation compared to all 
other groups in the laboratory study. Participants who were average or below average on 
emotional vulnerability and who were invalidated were predicted to exhibit a decrease in RSA, 
but not as great as the highly emotional participants. The RSA levels of participants (both high 
and lower on emotional vulnerability) who were validated were expected to change the least. 

A point of clarification regarding this first hypothesis is warranted. The prediction that 
highly emotionally vulnerable people would exhibit a steeper decline in vagal tone in response to 
the experience of invalidation than people of average or low emotional vulnerability is a distinct 
but interrelated issue from Linehan’s (1993) proposal that emotionally vulnerable people 
typically take longer to return to their emotional baseline state after experiencing an emotional 
reaction to a emotionally provocative stimulus. In the first case, the focus is on a decrease in 
person’s general ability to regulate his or her emotional state. In the second case, the focus is on 
a decrease in a person’s level of emotional arousal during a specific emotional episode. The 
connection between the two ideas is Linehan’s proposal that the experience of emotional 
invalidation (being told that one’s emotional reaction to the world is incorrect) is especially 
relevant and disabling to people whose emotionality is a defining characteristic (including the 
fact that they take longer to calm down after an emotional experience).  

The second main prediction (assessed in the laboratory study) concerned persistence 
during a distress tolerance task. This task (described in detail below) required participants to 
perform mathematical computations at progressively faster speeds while receiving distressing 
auditory feedback for incorrect responses. The task is a performance measure of emotion 
regulation functioning in that it requires an individual to work towards a goal while inhibiting an 
emotional response to the distressing nature of the task. Another interaction between emotional 
vulnerability status and manipulation condition was predicted. In particular, participants who 
were high on emotional vulnerability and who were invalidated were expected to display the 
shortest persistence time on the distress tolerance task, shorter than the other three comparison 
groups. Participants lower on emotional vulnerability who were invalidated were predicted to 
exhibit the next shortest persistence on the task. Participants who were validated were 
hypothesized to show the longest persistence.  
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METHOD OVERVIEW 
 
 

Participants Overview 

 

 

Participants were a nonrandom sample of undergraduate students at Florida State 
University (FSU) enrolled in an introduction to psychology course. Participant characteristics for 
the screening study and laboratory study are described in detail separately below. However, it 
should be noted here that the current study focused primarily on female participants for a few 
reasons. First, although laboratory participants were selected based in part on a likely absence of 
a BPD diagnosis (based on endorsing fewer than the required number of diagnostic criteria on a 
self-report measure of BPD symptoms), that diagnosis is reported to be much more common in 
women than men (APA, 1994) and the processes under investigation in this study were 
potentially related to the development of that disorder. Second, participants were selected based 
on their scores on an emotional vulnerability measure (described below) and results of a pilot 
study of that selection variable revealed a statistically significant mean gender difference such 
that women had a higher mean emotional vulnerability than men (t[168] = -2.26, p = .03). This 
suggested the possibility that the hypothesized processes under investigation might operate 
differently in men and women, and power analyses indicated that the necessary sample size for 
properly testing for gender effects would have been prohibitive. Finally, as noted previously, 
Linehan’s (1993) theory of BPD was developed based on her work with women and the 
inclusion of men in the design might have produced misleading findings given that the study 
would have been underpowered to appropriately test for gender differences. For these reasons, 
this initial investigation of Linehan's theory was focused on women.  

All study participants in both the screening and laboratory studies were compensated with 
experimental research credit for their introductory psychology course, although students who 
preferred not to participate in experiments to meet the research requirement were permitted to 
write an essay instead. Most laboratory participants also received five dollars for their 
participation as part of the study’s design (see Laboratory Study Methods section below). 
Participants were not restricted by age.  

The current study was approved by the Human Subjects Committee of FSU’s 
Institutional Review Board. All participants provided informed consent, while participants under 
18 years of age provided both assent and parental consent. 

 
 

Procedure Overview 

 

 

 Participants first completed self-report screening measures electronically in groups. They 
were then invited to participate in the laboratory study if they met screening criteria. Interested 
participants then completed the psychophysiological laboratory study individually. 
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SCREENING STUDY METHOD 
 
 

Screening Study Participants 

 

 

The screening study sample consisted primarily of women, but some men participated as 
well since at times the study was also used to screen participants for other studies. In addition, 
self-report data were included from a pilot study since several of the same measures from the 
current study were included in the pilot study. Thus, the combined screening study sample 
included 1,394 participants (1,183 women and 211 men): 170 from the pilot study (101 women 
and 69 men), 618 from the initial screening study which was limited to women, and 606 from the 
modified screening study which included both genders (464 women, 142 men). Participants in 
the screening study ranged in age from 17.0 years to 46.7 years, with an average age of 19.2 
years (SD = 1.5 years). With regard to self-reported race and ethnicity, 73.4% (1023) were 
White, 10.4% (145) were Hispanic/Latino, 9.1% (127) were Black/African-American, 2.4% (34) 
were Asian, 0.4% (6) were Native Hawaiian/Other Pacific Islander, 0.3% (4) were American 
Indian/Alaskan Native, and 3.9% (55) were Other (mixed or other race). 

 
 

Screening Study Procedure 

 

 

The screening study was completed in the FSU Psychology Department’s computer 
laboratory, with participants completing questionnaires via a web-based interface in groups of up 
to 20 people after providing informed written consent. At the end of the screening study, 
participants read a description of the laboratory study and had the option to provide contact 
information if they wanted to be considered for recruitment into the laboratory study. 
Participants were informed that not all screening study participants would qualify for the 
laboratory study, and that participation in the laboratory study was not a requirement to receive 
credit for participating in the screening study. 
 

 

Screening Study Measures 

 

 

 General Emotional Dysregulation Measure (GEDM). This measure is tied directly to 
Linehan’s (1993) biosocial theory and is intended to assess her three theorized aspects of 
emotional vulnerability (Newhill, Mulvey, and Pilkonis, 2004). Accordingly, the GEDM 
includes 18 items that tap emotion threshold (e.g., “Small things that might not bother others 
often make me feel bad”), emotional intensity (e.g., “When I feel an emotion, my feelings tend to 
be strong”), and speed of return to emotional baseline (e.g., “When I get emotional, it’s a long 
time before I feel normal again”). Response options include: -2 (Strongly Disagree), -1 
(Disagree), 0 (Neutral), 1 (Agree), and 2 (Strongly Agree). Three 6-item subscales were 
rationally derived to tap each of the three components of Linehan’s (1993) construct of 
emotional vulnerability and were labeled High Sensitivity to Emotional Stimuli, High Amplitude 
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of Response, and Slow Return to Baseline. The measure also produces a Total scale by averaging 
responses to all items. 

Newhill et al. (2004) reported on the development of the GEDM in a nonrandom sample 
of 100 patients (81% female) who were recruited from both inpatient and outpatient clinics at a 
large hospital if their treating clinician diagnosed them as having one or more of the four Cluster 
B personality disorders (antisocial, borderline, histrionic, narcissistic), “Cluster B personality 
traits,” personality disorder not otherwise specified with predominantly Cluster B features, or 
Cluster B personality disorder by history. The internal consistency of the Total scale was α = .76; 
the test-retest reliability after three weeks was r = .83 (p < .01) for a subsmple of 28 of 
participants. The internal consistency values of the subscales were relatively low: α = .44 for the 
High Sensitivity to Emotional Stimuli subscale, α = .57 for the High Amplitude of Response 
subscale, and α = .57 for the Slow Return to Baseline subscale. In the current sample (N = 
1,380), internal consistency for the Total scale was α = .89. The values for the three subscales 
were as follows: α = .73 for the 6-item High Sensitivity to Emotional Stimuli subscale, α = .78 
for the 6-item High Amplitude of Response subscale, and α = .66 for the 6-item Slow Return to 
Baseline subscale. The Total scale of the GEDM was used in the current study to select 
participants who were either high or average/low on emotional vulnerability for the laboratory 
study (see Laboratory Study Screening Method section below).  

Socialization of Emotion Scale (SES). The SES was created the by adapting a previous 
measure (Krause, Mendelson, & Lynch, 2003), and it is intended to assess a respondent’s 
recollections of how their maternal and/or paternal primary caregiver(s) responded to their 
emotional displays as a child. The questionnaire presents 12 scenarios (e.g., “If I fell off my bike 
and broke it, and then got upset and cried, my caretaker would:”) and six potential parental 
responses to each scenario (e.g., “comfort me and try to get me to forget about the accident;” 
“tell me that I was over-reacting;” etc,). Respondents are asked to rate how likely their maternal 
and/or paternal primary caregiver was to give each potential type of response to each of the 12 
scenarios during their childhood, using a 7-point scale ranging from “very unlikely” to “very 
likely.” It is possible to calculate six subscales from the SES items: Distress Reactions, Punitive 
Reactions, Expressive Encouragement, Emotion-Focused Reactions, Problem-Focused 
Reactions, and Minimization Reactions. Krause et al. (2003) identified the Distress Reactions, 
Punitive Reactions, and Minimization Reactions scales as corresponding to Linehan’s concept of 
invalidation and reported acceptable internal consistencies for the three subscales (α = .78, .85, 
.80, respectively). Thus, those three subscales of the SES were used to operationalize a history of 
invalidation for the present screening study analyses. The internal consistency values from the 
current study for all SES scales were as follows: Distress Reactions (Mother) α = .72 (Father) α 
= .68; Punitive Reactions (Mother) α = .82 (Father) α = .82; Expressive Encouragement (Mother) 
α = .91 (Father) α = .92; Emotion-Focused Reactions (Mother) α = .90 (Father) α = .91; Problem-
Focused Reactions (Mother) α = .89 (Father) α = .88; and Minimization Reactions (Mother) α = 
.81 (Father) α = .82. 

Difficulties in Emotion Regulation Scale (DERS). The 36-item DERS (Gratz & 
Roemer, 2004) was designed specifically to conform to Linehan’s theory of emotional 
dysregulation and contains six factor-analytically derived scales: Non-Acceptance of Emotional 
Responses (e.g., “When I’m upset, I feel guilty for feeling that way”), Difficulties Engaging in 
Goal-Directed Behavior (e.g., “When I’m upset, I have difficulty getting work done”), Impulse 
Control Difficulties (e.g., “When I’m upset, I have difficulty controlling my behaviors”), Lack of 
Emotional Awareness (e.g., “I pay attention to how I feel” [reverse scored]), Limited Access to 
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Emotion Regulation Strategies (e.g., “When I’m upset, I believe that there is nothing I can do to 
make myself feel better”), and Lack of Emotional Clarity (e.g., “I have difficulty making sense 
out of my feelings”). Response options refer to how often the statement applies to the participant 
and the five options range from “almost never (0-10%)” to “almost always (91-100%).” Gratz 
and Roemer developed the measure in a nonrandom sample of 357 (73% female) college 
students. The authors reported adequate factor structure (though the 6-factor solution only 
explained 56% of the variance in the items), internal consistency (Total scale α was .93 and 
subscale αs ranged from .80 to .89), and test-retest reliability after four to eight weeks 
(correlations ranged from .57 to .89) for the measure. In addition, their results indicated a 
number of statistically significant correlations between the DERS Total scale and certain DERS 
subscales with other clinical variables of interest: experiential avoidance (correlations ranged 
from .32 to .60), emotional expressivity (correlations ranged from -.04 to -.46), self-harm 
(correlations ranged from .07 to .28), and perpetration of intimate partner abuse (correlations 
ranged from -.02 to .37). The Total scale was used to represent emotional dysregulation in both 
the present screening and laboratory study analyses. Internal consistency in the current study (N 
= 1,376) for the Total scale was α = .94. 

Structured Clinical Interview for DSM-IV Axis II Personality Questionnaire (SCID-

II-Q). The SCID-II-Q (First, Gibbon, Spitzer, Williams, & Benjamin, 1997) was included to 
assess current level of BPD symptomology. The original measure contains 119 yes/no items. 
Fifteen items on the measure address BPD symptoms, and all participants responded to these 
items. There are more BPD items (15) than DSM-IV BPD symptoms (9) due to multiple items 
assessing the same symptom. A scoring algorithm was used to ensure that the maximum number 
of BPD symptoms would be 9 and that a symptom would be counted if any of its indicator items 
was endorsed by the participant. Ball, Rounsaville, Tennen, & Kranzler (2001) reported internal 
consistency values of .51 to .76 for the SCID-II-Q Cluster B PD scales (using an earlier version 
of the measure corresponding to DSM-III-R), and they reported test-retest reliabilities (over a 1-
year period) ranging from .48 to .76 for the scales. Piedmont, Sherman, Sherman, & Williams 
(2003) reported internal consistency values in a sample of 302 college students (218 women, 84 
men) and 73 outpatients (16 women, 57 men) receiving substance abuse treatment who 
completed the same DSM-IV version of the measure used in the current study. The internal 
consistency for BPD for the college sample was α = .86 and for the outpatient substance abuse 
sample was α = .83. One or two observers also rated the college participants on the measure, and 
the internal consistency values for those scales were all slightly higher than the self-report 
scores. Piedmont et al. also reported the correlations between the self-report and observer ratings 
(to partially address the validity of the measure), and the correlation for BPD was r = .49 (p < 
.001). In addition, Ekselius, Lindstrom, von Knorring, Bodlund, and Kullgren (1994) reported a 
correlation of .84 between the number of criteria endorsed on the questionnaire and interview 
portions of the measure, using DSM-III-R criteria, and also reported good agreement between 
the questionnaire and interviews on frequency of diagnoses across all of the diagnoses (kappa = 
.78), though the agreement for BPD was considerably lower (kappa = .49). Internal consistency 
in the current sample for all 15 BPD items which were later collapsed to the 9 unique symptom 
items (N = 1,381) was α = .79. The BPD scale was used as a measure of BPD in the screening 
study, and as a selection variable for identifying participants from the screening study for the 
laboratory study (see Laboratory Study Screening Method section below).  
 The Multidimensional Personality Questionnaire-Brief Form (MPQ-BF).  The MPQ-
BF (Patrick, Curtin, & Tellegen, 2002) is a 155-item shortened version of the MPQ (Tellegen, 
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2000). As with the full MPQ, the MPQ-BF taps 11 lower order personality traits under 3 higher 
order factors: Negative Emotionality (NEM), Positive Emotionality (PEM), and Constraint 
(CON). The MPQ-BF also includes two validity scales that assess random and inconsistent 
responding. Patrick et al. (2002) reported internal consistency values ranging from α = .74 to .84 
for the scales. Internal consistency values (N = 1,190) for the higher order scales in the current 
sample were as follows: 40-item NEM α = .89; 52-item PEM α = .82; and 37-item CON α = .82. 
The MPQ responses served two purposes in the current study. First, the validity scales were used 
to identify participants whose responses to the MPQ (and perhaps the rest of the screening study 
measures) were invalid. These participants were excluded from the screening study analyses, and 
one laboratory study participant was excluded from laboratory study analyses involving self-
reports due to invalid responding to the MPQ. Second, any MPQ higher order scale that was 
statistically significantly correlated with the hypothesized independent variables was included as 
a covariate in multiple regression analyses conducted with the screening study data. This allowed 
assessment of the unique contribution of the variables above that provided by normal range 
personality, as well as an examination of the role of personality in the study results.  

Demographic Screening Measure. A general demographic questionnaire was included 
to assess gender, age, race/ethnicity, major, year in school, and to screen for any medical 
abnormalities that would preclude inclusion in the laboratory study (e.g., head injuries, 
neurological impairments).   

 
 

Screening Study Predictions 

 
 
In addition to serving as a screening method, data from all participants in the screening 

sessions were analyzed to test Linehan’s (1993) biosocial theory of BPD. While only allowing 
cross-sectional, correlation-based analyses, the questionnaire data from the screening study 
nonetheless permitted a preliminary test of Linehan’s biosocial theory on a large sample. On the 
most basic level, it was predicted that emotional vulnerability and history of invalidation would 
be positively correlated with both emotional dysregulation and BPD symptoms. More true to the 
complex nature of the theory, it was further predicted that emotional vulnerability and history of 
invalidation would interact such that participants with higher emotional vulnerability and higher 
self-reported history of invalidation would endorse 1) more emotion regulation difficulties and 2) 
a greater number of BPD symptoms. 
 

 

Screening Study Analyses 

 

 

The first screening study hypotheses involving zero-order correlations between the study 
variables required Pearson correlations. The more complex screening study hypotheses required 
two hierarchical multiple regressions with emotional vulnerability (GEDM Total scale) and 
history of invalidation (SES invalidation subscales) as the independent variables in both 
analyses. The dependent variable in the first regression was emotion regulation difficulties 
(DERS Total scale). The dependent variable in the second regression was BPD symptoms 
(SCID-II-Q BPD scale). Due to the presence of three invalidation scales from the SES (Distress 
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Reactions, Problem-Focused Reactions, and Minimization Reactions), each of the two primary 
hierarchical multiple regressions was run three times, using a different history of invalidation 
scale each time (which included both maternal and paternal ratings on that scale). In addition, all 
three MPQ scales (Negative Emotionality, Positive Emotionality, Constraint) were included as 
covariates due to descriptive statistical findings of meaningful zero-order correlations between 
the scales and the two independent variables. To prevent potential problems with 
multicollinearity between independent variables and their interaction product terms, all 
independent variables were centered before being entered into the regression models. 
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SCREENING STUDY RESULTS 
 
 

 Table 1 presents descriptive data for the screening study variables for the total screening 
study sample and for each gender separately. Women endorsed statistically significantly greater 
emotional vulnerability (higher scores) on the GEDM Total scale than men (t [1,391] = -4.85, p 
= .000). Regarding retrospective ratings of parental invalidation of the respondent’s emotional 
displays (SES), men remembered statistically significantly greater levels of distressing reactions 
by paternal caregivers (SES Distress Reactions scale) (t [1,267] = 4.07, p = .000) and greater use 
of both punitive (SES Punitive Reactions scale) (maternal t [1,378] = 3.07, p = .002; paternal t 
[1,268] = 4.73, p = .000) and minimizing reactions (SES Minimization Reactions scale) 
(maternal t [1,378] = 3.85, p = .000; paternal t [1,269] = 6.30, p = .000) by both maternal and 
paternal caregivers than women. Lastly, women endorsed statistically significantly higher levels 
of the normal range personality trait of constraint (MPQ Constraint scale) than men (t [1,206] = -
6.23, p = .000). All variables displayed acceptable to good internal consistency and acceptable 
normality (skewness and kurtosis < |2.0|).  

As noted above (see Method Overview), the current study generally focused on female 
participants. However, since some male participants were included in the screening study, all 
screening study analyses were run separately for males and females. The male results were 
essentially identical to the female results (i.e., same direction and similar magnitude). Thus, 
results for males are not reported and all further results and results tables are regarding female 
participants only. 

Table 2 lists bivariate Pearson correlations among the screening study variables for 
women only. As predicted, emotional vulnerability (GEDM Total scale) was statistically 
significantly positively related to both emotional dysregulation (DERS Total scale) and self-
reported BPD symptom count (SCID-II-Q BPD scale). Also as predicted, emotional 
dysregulation (DERS Total scale) was statistically significantly positively correlated with BPD 
symptom count. These correlations were all of a large magnitude (> .50). Also as predicted, all 
six SES invalidation scales were statistically significantly positively related to the GEDM, 
DERS, and BPD scales. The Distress Reaction scales showed the largest magnitude relationship, 
though these relationships are still considered small (.30 range).  

Descriptive correlations regarding normal range personality variables (MPQ) are also 
presented in Table 2.  All of the screening study variables were positively and statistically 
significantly correlated with the Negative Emotionality scale. A few of the screening study 
variables were also statistically significantly negatively correlated with the Positive Emotionality 
and Constraint scales. Thus, all three MPQ scales were entered into the multiple regressions as 
covariates. 

Table 3 presents the results of the first of six hierarchical multiple regressions that 
addressed whether emotional vulnerability and history of invalidation interacted to predict 1) 
emotional dysregulation and 2) BPD. This first analysis included emotional dysregulation 
(DERS Total scale) as the dependent variable and both the maternal and paternal ratings from the 
Distress Reactions scale (SES). Results from the first model indicated that the three personality 
variable explained a substantial amount of variance in emotional dysregulation, with negative 
emotionality being the largest unique predictor (positive direction effect) in that model, followed 
by positive emotionality then constraint (both negative direction effects). The addition of 
emotional vulnerability in the second model added another substantial amount of explained 
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variance to the model and the GEDM Total scale was the largest unique predictor in that model. 
In the third model, the addition of the Distress Reactions variables did add a statistically 
significant, albeit small, amount of explained variance to the model. However, only the variable 
representing ratings of paternal distress reactions was a statistically significant predictor in the 
model. The results of the fourth model indicated that the addition of the interaction terms did not 
add a statistically significant amount of explained variance to the model. Thus, personality 
variables, emotional dysregulation, and ratings of paternal distress reactions were significant 
unique predictors of emotional dysregulation in this model, and emotional vulnerability was the 
strongest predictor. 

Table 4 shows the results of an analysis that used the same independent variables, but this 
time count of self-reported symptoms of BPD was the dependent variable. The three personality 
variables again explained a substantial percentage of the variance in BPD, even greater than they 
did for emotional dysregulation, and again negative emotionality was the largest predictor. 
Emotional vulnerability again added substantial explained variance to the model, and neither of 
the subsequent models (history of invalidation, interaction terms) added a statistically significant 
amount of variance to the model. Thus, only the personality variables and emotional 
vulnerability were significant predictors of BPD in this regression. 

Table 5 presents the results of an analysis identical to that from Table 3 (predicting 
emotional dysregulation), except that the Punitive Reactions scales of the SES were used to 
represent history of invalidation. The results of the analysis are nearly identical to those from 
Table 3. While the third model (adding maternal and paternal punitive reactions) again added a 
small but statistically significant amount of explained variance, in this instance the paternal 
punitive reactions beta weight was not statistically significant. Thus, only the personality 
variables and the GEDM Total score were significant unique predictors in this regression. 

Table 6 presents results of an analysis identical to that from Table 4 (predicting BPD) 
except for the use of the Punitive Reaction scales. As before, the first two models added a 
statistically significant amount of explained variance, but neither the invalidation model nor the 
interaction model added any statistically significant explained variance. 

Table 7 again addresses prediction of emotional dysregulation, but this time included the 
Minimization Reactions scales of the SES. Model 3 in this regression did add a small but 
statistically significant amount of explained variance to the model, but neither of the 
Minimization Reactions scales was a statistically significant predictor in the model. The 
interactions model was not statistically significant. 

Table 8 lists the final regression model (predicting BPD and using the Minimization 
Reactions scales). The invalidation model was not statistically significant. While the interactions 
model reached a low p value of .009, this is not lower than a Bonferonni corrected alpha level of 
.005 which takes into account the nine variables in the model. Regardless, none of the 
invalidation or interaction terms was a statistically significant (p < .005) predictor in the model. 

In summary, the three personality variables (negative emotionality, positive emotionality, 
constraint from the MPQ) and emotional vulnerability (GEDM) added substantial and 
statistically significant explained variance to both emotional dysregulation (DERS) and self-
reported symptoms of BPD. The effect of the personality variables was stronger for BPD. Only 
the variable representing ratings of paternal distress reactions was a statistically significant 
predictor and only for emotional dysregulation. Contrary to prediction, none of the interaction 
models were statistically significant.  
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SCREENING STUDY DISCUSSION 
 
 

 The results of the screening study (a self-report questionnaire study of a large sample of 
mostly female college students) partially supported predictions deduced from Linehan’s (1993) 
biosocial theory of BPD. After controlling for the normal range personality higher order traits of 
negative emotionality, positive emotionality, and constraint, emotional vulnerability was a 
significant predictor of 1) emotional dysregulation and 2) BPD symptom count. These results are 
consistent with Linehan’s prediction that emotionally vulnerable people are at increased risk to 
eventually develop difficulties controlling their emotions and may eventually develop the 
symptoms of BPD. Also consistent with theory, paternal negative emotional reactions to one’s 
emotional displays were predictive of emotional dysregulation. However, the other types of 
invalidation examined and the interactions of emotional vulnerability and all of the history of 
invalidation variables were not significant predictors of these dependent variables. This suggests 
that emotional vulnerability and invalidation may have additive effects on emotional 
dysregulation, instead of the interactive effects predicted by the theory. Given the prominence of 
the invalidating environment in Linehan’s theory, the magnitude of the effect of paternal distress 
reactions invalidation in these results was disappointingly small, though still statistically 
significant. The items from the Distress Reactions scale indicate that the respondent’s caretaker 
typically exhibited a negative emotional response (e.g., “feel upset and uncomfortable because of 
my reactions”) when the respondent displayed emotional reactions.  
 These results are consistent with previous self-report studies indicating a relationship 
between emotional vulnerability assessed with other measures and symptoms of BPD (e.g., Flett 
and Hewitt, 1995) and with the results of one published study that found an effect for 
invalidation (Cheavens et al., 2005; see Thorp, 2001 and Woodberry et al., 2004 for null findings 
regarding invalidation). Like the results of previous studies, the present results might be 
criticized as tautological given that all of the study variables involved emotionality. However, 
this criticism is somewhat less warranted in the current study as the results emerged even after 
controlling for the personality traits of negative emotionality and positive emotionality. In 
addition, the variables arguably represent different aspects of emotional functioning: emotional 
vulnerability represents the typical intensity of one’s emotional responses, a history of 
invalidation represents other’s reactions to one’s emotional displays, emotional dysregulation 
represents one’s ability to control one’s emotions, and BPD represents a set of life difficulties 
that includes emotional difficulties (e.g., inappropriate, intense anger) but also includes other 
types of difficulties (e.g., identity confusion, relationship instability, suicidality, impulsivity).  
 Although not predicted, an interesting gender difference emerged from the screening 
study data. Men recalled statistically significantly more parental invalidation of their emotional 
responses than women on five of the six SES invalidation scales (see Table 1). Thus, male 
participants recalled that their caregivers were more distressed by the respondent’s emotional 
displays and also more frequently punished and minimized these displays than was recalled by 
female participants. This could reflect social stereotypes about gender differences in emotional 
expression and norms admonishing male displays of emotion (Plant, Hyde, Keltner, & Devine, 
2000). Although Linehan (1993) emphasized the relevance of emotional invalidation to women, 
suggesting that invalidation is more relevant to the psychology of women and perhaps not 
especially relevant for men, these results raise the possibility that invalidation might be relevant 
to the psychology of men. While invalidation was equally related to emotional dysregulation and 
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BPD among men and women in the current sample, it is possible that invalidation could be more 
strongly related to other types of dependent variables (e.g., aggression) among men than among 
women. Unfortunately, the laboratory study described below was limited to women, so it did not 
allow investigation of whether invalidation affects the emotional dysregulation of men and 
women differently, but this could be an interesting avenue for future investigations. 
 Although they were considered primarily as covariates in the current study, it is 
interesting that the personality variables of negative emotionality, positive emotionality, and 
constraint were all statistically significant predictors of both emotional dysregulation and BPD. 
Negative emotionality was the strongest of these predictors and exhibited a positive relationship 
with these dependent variables. This is not surprising given that negative emotionality implies 
the frequent experience of negative emotions and difficulty controlling these emotions, 
consistent with both emotional dysregulation and BPD. In contrast, positive emotionality and 
constraint were both negatively related with the variables, though these relationships were small. 
Thus, emotional dysregulation and BPD were associated with less frequently experiencing 
positive emotions (c.f., depression) and being less inhibited. This is consistent with the fact that 
one of the symptoms of BPD is impulsivity, and several other symptoms imply a degree of 
impulsivity (e.g., self-injury), and also with the fact that BPD is often comorbid with depression 
(Lenzenweger, Lane, Loranger, & Kessler, 2007). This pattern of both high negative 
emotionality and low constraint being associated with BPD is consistent with earlier findings 
that both a disinhibited profile and a negative affectivity profile were associated with BPD and 
other disinhibited disorders (Taylor, Reeves, James, & Bobadilla, 2006) 
 The primary strength of the screening study was the large sample which allowed enough 
power to include several independent variables and their interactions as independent variables. 
Second, unlike previous studies that used measures that tapped analogues of constructs from 
Linehan’s (1993) theory, the current study included measures whose authors derived them 
directly from the theory (GEDM, DERS, and to some extent the SES). Third, the screening study 
included the MPQ which allowed 1) identification and exclusion of data from participants whose 
responses were likely random and 2) inclusion of three personality traits as covariates. The fact 
that the GEDM Total scale and one SES scale were significant predictors of emotional 
dysregulation and BPD even after controlling for those variables lends support to the notion that 
emotional vulnerability and a history of invalidation are not simply subsumed by personality but 
in fact provide substantial explained variance to the model above that provided by personality. 
Fourth, the study analyses were multivariate and allowed identification of relationships between 
variables while controlling for shared variance.  

The screening study also had some notable limitations. First, all study measures were 
self-report questionnaires, indicating the possibility that relationships were inflated by shared 
method variance. The self-report measure of BPD symptoms was considerably limited in 
comparison to other diagnostic measures (e.g., structured interviews) in that many more 
participants endorsed symptoms of BPD than would be expected by the actual prevalence of the 
disorder. Second, the measure of invalidation was retrospective, which necessarily limits the 
measure’s validity in comparison to direct observation of family interactions. Third, the study 
had a cross-sectional design that precluded any analysis of the temporal relations among 
emotional vulnerability, invalidation, emotional dysregulation, and BPD. Lastly, the sample used 
was limited in its external validity in that it was college educated, college-aged, and non-clinical, 
and thus results might not generalize to less educated, older, or clinical samples. 
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Linehan’s (1993) biosocial theory of BPD is widely used (and arguably accepted) despite 
the lack of empirical research testing the validity of its basic tenets. The present results are 
consistent with previous work in providing support for the relations among emotional 
vulnerability, invalidation, emotional dysregulation, and BPD symptoms. Although practically 
difficult, the truest test of Linehan’s theory would entail a longitudinal study of family 
interactions coded for emotional invalidation and validation of childhood emotional displays 
while tracking individual differences in emotional vulnerability as well as changes in emotional 
regulation ability and symptoms of BPD from childhood to young adulthood. However, before 
such a costly study should be considered, additional work is needed to test the basic processes 
outlined by Linehan to ensure that they have empirical support. The laboratory study portion of 
the present research effort was designed to do just that. 
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LABORATORY STUDY METHOD 
 
 

Screening Procedure 

 

 

 The GEDM Total scale and the BPD scale from the SCID-II-Q were used to identify 
participants from the Screening Study who (1) fell into one of two “emotional vulnerability” 
groups (those with high emotional vulnerability vs. those with average or below average 
emotional vulnerability on the GEDM) and (2) self-reported fewer than the minimum required 
number of BPD symptoms to meet diagnostic threshold (i.e., less than 5). Of course a self-report 
measure of BPD symptoms is not as reliable or valid as a clinical interview, but this method 
provided an efficient if coarse method for screening large numbers of potential participants. In 
addition, in the pilot study conducted on 101 female (and 69 male) undergraduates, 66% of 
female participants (and 65% of males) endorsed 4 or fewer BPD symptoms. Given that the 
actual prevalence of BPD is around 1% (APA, 1994; not 35% as suggested by the pilot study), 
these data suggested that most participants were over-reporting BPD symptoms. This might have 
been due to respondents normalizing the item content; for example, participants may have read 
an item about impulsivity and thought it referred to impulsively deciding to go out to lunch 
instead of the types of self-destructive impulsive behaviors associated with the DSM-IV 
impulsivity BPD symptom (e.g., drug abuse). Nonetheless, the cutoff for BPD symptoms was 
kept conservatively at 4 and below in the current study to ensure adherence to DSM-IV criteria. 
 The purpose of excluding participants who might have already developed BPD from the 
laboratory study was to focus on the effect of invalidation on emotion regulation abilities as a 
basic process. While the studies described above examined the effect of invalidation of people 
already diagnosed with BPD or features of BPD, it seemed important to focus on the effect of 
invalidation in a non-clinical population that did not already experience the extreme emotional 
dysregulation associated with BPD to determine if invalidation increased emotional 
dysregulation levels as specified in Linehan’s (1993) theory. Examining this process in 
individuals who already have developed BPD could be viewed as tautological since, according to 
Linehan’s theory, the majority of individuals with BPD are highly emotionally vulnerable and 
highly emotionally dysregulated due to experiencing an invalidating environment. As such, it 
seemed more informative to investigate the basic process (invalidation leads to emotional 
dysregulation) using participants who varied in the emotional vulnerability dimension that 
Linehan suggests is key but who had not yet developed BPD. The inclusion of participants low 
in emotional vulnerability also allowed an examination of whether invalidation might have any 
effect on these individuals. 

In addition, participants were initially screened to score either (1) greater than one 
standard deviation above the mean (high emotional vulnerability) or (2) at or below the mean 
(average/low emotional vulnerability) on the total score of the GEDM to be invited for the 
laboratory study. (This minimum criterion for the high emotional vulnerability group was 
relaxed towards the end of data collection due to low recruitment of that group and to increase 
participation. See the Laboratory Results section for the range of GEDM scores among 
laboratory participants.) The GEDM total score was chosen to screen for the emotional 
vulnerability construct because the measure was developed specifically to represent all three 
components of Linehan’s (1993) conceptualization of emotional vulnerability and because it was 
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correlated .45 to .67 with several other emotional vulnerability measures (which each only 
represent only one or two components of the construct) and .55 with BPD symptom count in the 
pilot study.  

An alternative method would have been to invite all otherwise qualified participants to 
the laboratory study regardless of their GEDM score and then examine the role of continuously 
measured differences in GEDM scores in the results of the laboratory study. However, it seemed 
important to identify an “extreme” group with very high scores on the measure (since this is the 
group that Linehan [1993] identified as vulnerable to effects of invalidation) and then compare 
this group to a meaningfully different comparison group – in this case, participants with a score 
at or below the mean on the measure. Due to some difficulties recruiting participants in the 
hypothesized “extreme” group, however, the screening criterion was relaxed somewhat at the 
end of data collection to ½ SD above the mean in an attempt to maintain some separation 
between the “high” and comparison groups based on GEDM scores while hopefully increasing 
participation. In the last few weeks of data collection, all otherwise qualifying participants were 
invited to participate to increase the overall number of participants. Lastly, any participants with 
a history of head injury or neurological disorder were excluded from participation in the 
laboratory study.  

 
 

Laboratory Study Participants 

 

 

Of the 1,394 screening participants, 108 women participated in the laboratory study. 
Laboratory study participants’ ages ranged from 17.7 years to 43.6 years (M = 19.0 years; SD = 
2.5 years). With regard to race and ethnicity endorsed on the demographic measure, 73.1% (73) 
endorsed White, 11.1% (12) endorsed Hispanic/Latino, 9.3% (10) endorsed Black/African-
American, 1.9% (2) endorsed Asian, 0.9% (1) endorsed Native Hawaiian/Other Pacific Islander, 
0 endorsed American Indian/Alaskan Native, 2.8% (3) endorsed Other, and one participant’s 
value was missing. These frequencies corresponded well to those from the larger screening 
study.  

 
 

Laboratory Study Procedure Overview 

 
 
 Participants completed the laboratory study individually. The main procedures in the 
laboratory study, in order, included: (1) consent procedures, (2) connection to 
psychophysiological equipment, (3) acclimation to testing room, (4) recording of baseline vagal 
tone, (5) viewing of 15 negative valence images, (6) rating of emotional reaction to the same 
images followed by false automated computer feedback [invalidation/validation manipulation], 
(7) recording of post-manipulation vagal tone, (8) computerized distress tolerance task, and (9) 
debriefing.  
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Laboratory Study Procedures and Psychophysiological Recording Timeline 

 
 

Upon arrival, participants were presented with a written overview of the study and asked 
for their written consent to participate. (Participants under 18 years of age were also required to 
provide parental consent.) Participants then washed their hands with Ivory soap and electrode 
sites were swabbed with rubbing alcohol and allowed to air dry. Silver-silver chloride (Ag-AgCl) 
electrodes filled with commercially available electrode cream were placed on the distal phalanx 
of the middle and ring finger of the participant’s non-dominant hand (to allow use of the 
dominant hand for typing and clicking with a mouse – all but one participant was right-handed) 
using electrode collars (8mm diameter opening) to collect skin conductance (SC) data, which 
was recorded through a DC amp connected to a 24-bit digitizing SC coupler from Contact 
Precision Instruments. The system used constant 0.5-V electrode excitation as specified by 
Lykken and Venables (1971).  

The electrocardiograph (EKG) was recorded from solid-gelled Ag-AgCl disposable 
electrodes placed above the wrist on both arms at a relatively hairless site abraded with a plain 
gauze pad. The EKG was recorded through an AC amp from Contact Precision Instruments. Low 
pass and high pass filters were set to 30 and 0.3 Hz, respectively. Data were digitized online at 
500 Hz for both SC and EKG. This high resolution recording of the signal was required to 
adequately capture the inter-beat interval data for vagal tone analysis. All physiological data 
were acquired with the SAM software program from Contact Precision Instruments.  

Participants were seated alone in a darkened room equipped with a microphone for 
communication, a video camera for monitoring participation (without recording), a computer 
monitor for visual stimulus presentation, and a numeric keypad for response input. Participants 
wore headphones to receive auditory stimuli and instructions. The assessment began with 
questions about irregularities in food, medication, nicotine, and caffeine intake in the 24 h 
preceding the study. Each participant then received the study procedures described below in the 
same order. Tasks were not counterbalanced across participants because certain tasks had to 
precede (e.g., Baseline needed to come before any other task to avoid arousal from other tasks 
and Slide View had to precede Slide Ratings) or follow others (e.g., the PASAT-C provided a 
dependent variable relevant to the experimental manipulation of invalidation that occurred in the 
Slide Ratings task). Aspects within a task (e.g., pictures within the View task) that could be 
counterbalanced were. 

After being seated in the experimental room, participants completed a 5 min period of 
acclimation, simply sitting quietly alone in the darkened room with their eyes closed without any 
stimulation. No psychophysiological recording was made during this time. 

After this acclimation period, the Baseline task began. Participants were informed of the 
onset of data recording and were asked to remain sitting quietly with their eyes closed. Heart rate 
and SC data were then recorded for 2 min to determine baseline RSA (vagal tone), tonic SC 
levels, and number of nonspecific fluctuations (NSFs) in SC. All SC and EKG data were later 
scored using the PSYLAB 8 software program from Contact Precision Instruments via 
automated procedures by the author who was blind to the group status of the participants during 
this scoring. The number of NSFs in SC during the 2 min recording period was tabulated. A 

single NSF was defined as a phasic SC change of at least 0.05 µS.  
Heart period data (to calculate vagal tone/RSA score) from the Baseline and Post tasks 

were visually inspected and edited off-line with CardioEdit software by personnel in Dr. 
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Porges’s Brain-Body Center at the University of Illinois at Chicago. Editing consisted of integer 
arithmetic (i.e., dividing intervals when detections were missed or adding intervals when 
spuriously invalid detections occurred). RSA was calculated with CardioBatch software (Brain-
Body Center, University of Illinois at Chicago) consistent with the procedures developed by 
Porges (1985). The Porges method quantifies the amplitude of RSA with age-specific 
parameters, sensitive to the maturational shifts in the frequency of spontaneous breathing. Steps 
include: (1) R-R intervals (i.e., intervals between heart beats) are timed to the nearest millisecond 
to produce a time series of sequential heart periods; (2) sequential heart periods are resampled 
into 250 msec intervals to produce time-based data; (3) the time-based series is detrended by a 
21-point cubic moving polynomial (Porges & Bohrer, 1990) that is stepped through the data to 
create a smoothed template and the template is subtracted from the original time-based series to 
generate a detrended residual series; (4) the detrended time series is bandpassed to extract the 
variance in the heart period pattern associated with spontaneous breathing (e.g., the frequency 
band of spontaneous breathing is approximately .24-1.04 Hz for children and .12-.40 for adults); 
and (f) the natural logarithm of the variance of the bandpassed time series is calculated as the 
measure of the amplitude of RSA (Riniolo & Porges, 1997). These procedures are statistically 
equivalent to frequency domain methods (i.e., spectral analysis) for the calculation of the 
amplitude of RSA when heart period data are stationary (Porges & Byrne, 1992). RSA and heart 
period were quantified during each sequential 30-sec epoch and the averages within each task 
(Baseline and Post tasks) were used in the data analyses. Values across the Baseline and Post 
tasks ranged from 3.66 to 9.45 with an overall average of 6.94. Recall that lower vagal tone/RSA 
values correspond to less parasympathetic regulation of emotion and thus poorer emotion 
regulation status, whereas, higher levels of vagal tone/RSA are positively associated with better 
emotion regulation and adaptation to stress (Porges et al., 1994). 

The next step in the procedure was the Slide View task. Participants were instructed that 
they would be presented with 15 pictures and they were asked to sit still and view the images for 
the entire time they were present on the screen. An E-Prime program was used to present the 15 
images taken from the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 
1999). Images were selected based on having been rated as strongly negatively valenced (valence 
levels < 4.0 on a scale of 1 to 9 with 1 being very negative and 9 being very positive) and highly 
arousing (arousal levels > 6 on a scale of 1 to 9 with 1 being very calm and 9 being very aroused) 
by a normative sample (see Lang et al.). The specific IAPS slides that were presented were: 1120 
(snake hissing aggressively), 1201 (tarantula on a person’s shoulder), 1930 (great white shark 
with teeth showing), 2730 (boy with his face pressing against the buttocks of a cow), 3030 (boy’s 
face with large open wound), 3068 (man’s head mostly disintegrated due to a gunshot wound), 
3102 (boy with serious burn wounds), 3170 (baby with large tumor on face), 3250 (surgically 
opened human chest), 6230 (loaded gun pointed at the viewer), 6510 (a man wearing a ski mask 
who is stabbing a knife in the air towards the viewer), 8485 (racecar on fire with driver inside), 
9405 (hand with several large gaping wounds), 9630 (nuclear explosion), and 9921 (fire rescue 
personnel carrying a person out of a burning house).  

The E-Prime program presented these 15 images in random order for 6 s each, with each 
image being followed by an inter-trial interval (a black screen) of between 7 and 12 s. The SCR, 

defined as the difference (in µS) between the skin conductance level (SCL) preceding the 
response to the image and the SCL at the peak of the response, was scored for each of the 15 
images. In addition, a number of other parameters of SC were scored across the 15 images 
including: mean latency of SCR (time, in s, between presentation of an image and onset of SCR), 
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mean SCR rise time (time, in s, from SCR preceding the onset of the image to peak SCR), mean 

SCR amplitude (in µS), number of NSFs occurring between the onset of the image and 7 s after 
its cessation, and habituation (number of slides until no SCR was given on two consecutive 
slides). 
 Next, participants completed the Practice Ratings task. Participants were instructed that 
they would engage in a practice session in which they would view three new images and that 
after viewing these pictures they would be asked to rate their emotional response. Participants 
then viewed three negatively arousing slides from the IAPS set (numbers 9290 [garbage], 9417 
[person receiving a speeding ticket], and 9584 [person’s mouth being manipulated by a dental 
tool]). These images were presented consecutively for 6 s each with no inter-trial interval. 
Participants were then presented with a question on the computer monitor: “How do you feel 
about the last set of pictures you just saw?” with the following options listed below that question: 
“Not Upset At All - 1, A little Upset - 2, Somewhat Upset - 3, Very Upset - 4, Extremely Upset - 
5.” Participants then indicated their response by typing the number of their choice on a keypad. 
Participants then had an opportunity to ask any questions they had about how to use the rating 
scale. No psychophysiological recordings were made during this practice session. 
 The next step in the procedure was the Slide Rating task, which included either the 
invalidation or validation manipulation condition to which participants were randomly assigned. 
Participants were instructed that they were about to view three sets of five images, and that these 
would be the same 15 images they viewed initially. They were informed that after each set of 
five images, they would be presented with the same rating scale they used during the practice 
session and that they should give their emotional reaction to the set of five images they had just 
viewed. Participants were told their responses would be compared to the responses of other 
college students by the computer and that immediately following each of their three ratings they 
would receive feedback on their response (whether they were “right” or “wrong”) based on how 
the other college students had previously responded to the same images. Lastly, participants were 
informed that after the third rating and feedback slide, they would be presented with an overall 
feedback slide on their emotional responses during the task. 
 The experimenter then began SC recording and participants were presented with the first 
set of five images. Each slide in the set was presented for 6 s with no inter-trial interval between 
slides. Although the order of these five images was fixed, the order of the three sets of five 
images was randomized to control for ordering effects of the sets. After a 3 s blank screen, 
participants were presented with the same rating scale they saw in the practice session. 
Participants had as much time as they liked to make their rating, and the program did not 
progress until a rating was made. After providing a rating, the first feedback slide was presented 
for 7 s. In the invalidation condition, the feedback was always invalidating for all three trials, 
regardless of the user’s input. However, the feedback slide did incorporate the participant’s 
response to give the appearance that the computer was generating feedback dependent on the 
respondent’s input. For example, if a participant selected 3 for her emotional reaction, the 
invalidation feedback slide read “You pressed 3. That doesn’t make sense. That reaction was 
wrong.” In contrast, participants in the validation condition always received validating feedback 
regardless of which response option they chose. As a parallel example, a participant selecting 3 
for her emotional reaction in the validation group would be presented with the following 
validation feedback slide: “You pressed 3. That makes sense. That reaction was right.” The same 
procedures applied to the second and third set of slides. An inter-trial interval of between 7 and 
11 s occurred after each feedback slide. 
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 After the completion of the third trial, the final feedback slide was presented. In the 
invalidation condition this slide read, “Overall feedback on your emotional ratings of the 
pictures: Your reactions were inappropriate based on responses that hundreds of other students 
have given." In contrast, participants in the validation condition were presented with the 
following final feedback slide text: “Overall feedback on your emotional ratings of the pictures: 
Your reactions were appropriate based on responses that hundreds of other students have given." 
This final feedback slide was displayed for 20 s to allow adequate time for participants to read 
the text. Participants’ SCR to all four feedback slides was calculated to assess for the impact of 
the feedback. 
 The next step in the procedure was the Post task. Participants were instructed to sit 
quietly for 2 min with their eyes closed, during which time no stimuli were presented. Heart rate 
and SC data were collected again during this period to assess changes in RSA (vagal tone scored 
as described above) and SC level and number of NSFs from those during the Baseline task. All 
participants wore the electrodes for the remainder of the experiment, but the participant’s 
headphones were removed for the next task (distress tolerance) which required computer speaker 
presentation of an auditory stimulus in the experiment room. 

The last component of the laboratory experiment was a distress tolerance task. All 
participants received the same instructions and task for this part of the session. The distress 
tolerance task was a computer-administered adaptation of the Paced Auditory Serial Addition 
Task neurological test developed by Lejuez and colleagues (PASAT-C; Lejuez, Kahler, & 
Brown, 2003). First, participants were instructed that one number at a time (ranging from zero to 
twenty) would flash on the screen, and their job would be to add that number to the next number 
presented and indicate their answer by clicking on it (two rows of boxes with numbers in order 
from 0 to 20 were presented at the bottom of the screen). Then participants were told that they 
should add the next number to the last number displayed, ignoring the previous answer given, 
and indicating their choice by clicking on the corresponding numbered box. They were instructed 
that if they provided the correct answer, they would be awarded one point (point total was tallied 
and presented in the upper right portion of the screen) but were warned that if they failed to 
respond in time or provided an incorrect answer, they would hear a loud “explosion” sound. 
Participants were also warned that the rate of presentations of numbers would increase 
throughout the task. In the first round (3 min), number of presentations were separated by a 3 s 
interval (resulting in approximately 60 trials). In the second round (5 min), the delay decreased 
to 1.5 s (200 trials). In the final round (a maximum length of 10 min), the delay was reduced to 1 
s (maximum of 600 trials). This amounts to approximately 860 trials that were available for 
earning points. In the current laboratory sample of 106 participants who completed the PASAT-
C, the mean number of points was 101.33 (SD = 49.58) with a range of 16 to 270 points.   

Participants were informed that they could terminate the task at any time during the last 
trial if they chose to do so by clicking on the “Quit Task” box at the bottom of the screen. 
However, they were also encouraged to give their best effort and earn as many points as possible. 
The first 20 participants were simply given this verbal encouragement to do their best. However, 
the author obtained a university dissertation grant partway through the study which allowed for a 
modification of the laboratory study design. Consistent with the original task instructions for the 
PASAT-C, a $5.00 incentive was added to the task after IRB approval. Participants were 
instructed that if they scored above the average score of all other participants who had completed 
the task they would receive a $5.00 gift certificate to Target which would be mailed to them in 
about four weeks. (In reality, all participants received $5.00 in cash at the end of the experiment.) 
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This incentive was added to slightly increase participants’ motivation to perform to their best 
ability on the task, while hopefully decreasing the probability that participants would quit simply 
out of boredom or a desire to go to their next activity. It was hoped that the use of this small 
incentive meant that participants who terminated the task early instead did so because they were 
unable to persist on a challenging task due to emotional distress, since the task was intended to 
measure distress tolerance. The program terminated during the last trial either when the 
participant clicked on the “Quit Task” box or after ten minutes. The length of persistence (in s) 
on this last trial served as the primary indicator of distress tolerance. 

Lejuez et al. (2003) argued that performance on the measure is not influenced by 
mathematical ability since the computations involved are basic additions of numbers between 0 
and 20. Thus, mathematical ability was not measured or covaried in the current study. While 
certain cognitive factors might have influenced the ease, rate, and accuracy with which 
participants were able to complete these computations, and greater performance might have lead 
to less distress during the task, even the highest performers from the current study experienced 
some incorrect answers (and thus the distressing explosion sound) and the task itself was noted 
to be frustrating by most participants, especially the last trial. While some versions of the 
PASAT-C include assessments of emotional state at various points during the protocol, these 
measurements were not included in the current study because it seemed important to only ask 
about emotional experience during the manipulation since the entire focus of the manipulation 
was inquiring about participants’ emotional experience and then either validating or invalidating 
that experience. In addition, while it might have been interesting to examine HR and/or SC 
during the PASAT-C, no recordings were made during the task because the data would have 
been very difficult to interpret due to movement artifacts from the required physical activity to 
complete the task and the fact that the trials were spaced too closely together to allow enough 
time for an SCR to develop and for SC to return to baseline. Thus, while it is hoped that the 
PASAT-C induced some amount of distress in all laboratory study participants and that those 
who quit early did so out of frustration, there is no way to determine this empirically from the 
data in the current study (though, again, most participants reported that the task was distressing 
during the debriefing). 
 Recent research has examined the validity and utility of the PASAT-C. Brown, Lejuez, 
Kahler, and Strong (2002) found that 16 smokers who had never been able to quit for longer than 
24 hours were 4.6 times (p = .03) more likely to quit on the PASAT-C than 16 smokers who had 
sustained at least three months of smoking cessation on one occasion (the day after a day of 
verified smoking abstinence). In addition, their results indicated that the PASAT-C did in fact 
induce distress (indicated by increased depression ratings, body discomfort, and urges to smoke). 
Daughters et al. (2005a) replicated these finding using the same measures in a sample of 16 
gamblers who had never quit gambling longer than 2 weeks and 16 gamblers who had quit for at 
least three months on one occasion. Similarly, Daughters et al. (2005b) found that early 
termination on the PASAT-C predicted dropping out of inpatient substance abuse treatment 
above self-report measures among 122 patients (102 completed a 30-day program while 20 
dropped out or used substances): hazard ratio = .56 (p < .05).   
 Most relevant to the current study, Gratz, Rosenthal, Tull, Lejuez, & Gunderson (2006) 
compared 17 outpatients diagnosed with BPD using a diagnostic interview to 18 comparison 
outpatients who met criteria for 3 or fewer BPD symptoms and did not meet full diagnostic 
criteria for any other PD. Participants in the BPD group persisted shorter than the comparison 
participants (338.06 s vs. 420.0 s; F[1,33] = 5.15, p < .05) and were more likely to quit the task 
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(24% of BPD participants quit but 0 comparison participants quit). These differences remained 
after controlling for level of distress induced by the PASAT-C, general mathematical skill, and 
number of correct responses during the hardest trial of the task. Also of particular relevance to 
the current study, among BPD participants, scores on the DERS were statistically significantly 
negatively correlated (r = -.63, p < .01) with persistence on the PASAT-C.  These results 
involving the PASAT-C appear to suggest that the task has some preliminary validity as a 
measure of ability to regulate one’s emotions by persisting on difficult tasks during distressing 
times (e.g., quitting smoking or gambling). 
 After the completion of the PASAT-C, the electrodes were removed and participants 
were debriefed as to the true nature of the study. Participants in the invalidation condition were 
provided with clear assurances that their responses were in fact valid and that all participants in 
their condition were invalidated regardless of their responses. The experimenter apologized for 
the deception involved in the study and explained the author’s opinion that there are no right or 
wrong ways to feel about the pictures from the study. The experimenter ensured that the 
participant was fully debriefed before leaving the laboratory, and had information about free 
student counseling if participants were upset by the experiment and/or wanted to seek counseling 
for other reasons, though providing this information was not required for any participants in the 
current study. 
 
 

Laboratory Study Predictions 

 

 

 The two main study hypotheses addressed the prediction that invalidation causes highly 
emotionally vulnerable people to become emotionally dysregulated. However, these hypotheses 
assumed that the laboratory study false feedback manipulation had an impact on participants. 
Thus, the first hypothesis addressed two issues. First, it tested Linehan’s (1993) prediction that 
the immediate effect of invalidation (in this case measured by SCR to the false feedback) would 
be especially strong among highly emotionally vulnerable (GEDM Total scale) people. Second, 
it served as a form of manipulation check to determine if the false feedback had any 
psychophysiological effect on participants. 

Hypothesis 1: There will be an interaction between emotional vulnerability status and 

manipulation condition on SCR to the false feedback. Highly emotionally vulnerable participants 

in the invalidation condition will exhibit the largest amplitude SCR to the feedback, followed by 

the average/low emotionally vulnerable participants who are invalidated, then the highly 

emotionally vulnerable participants in the validation condition, and lastly the average/low 

emotionally vulnerable participants in the validation condition.  

The next two hypotheses addressed the key prediction of the overall study: that highly 
emotionally vulnerable people who are invalidated would 1) exhibit a decrease in their ability to 
regulate their emotions and 2) perform worst on a test of emotion regulation ability (distress 
tolerance). 
 Hypothesis 2: There will be an interaction between emotional vulnerability status and 

manipulation condition on change in RSA from the Baseline to the Post task. Highly emotionally 

vulnerable participants who are invalidated will show the largest decrease in RSA from Baseline 

task to Post task, followed by average/low emotional vulnerability participants who are 

invalidated, then the two validated groups.  
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 Hypothesis 3: Highly emotionally vulnerable participants who are invalidated will persist 

the shortest (i.e., will display the poorest distress tolerance) on the PASAT-C, followed by 

average/low emotional vulnerability participants who are invalidated, then the highly emotional 

vulnerability participants who are validated, and lastly the average/low emotional vulnerability 

participants who are validated. 

 The remaining three hypotheses were secondary to the main hypotheses and addressed 
the construct validity of the emotional vulnerability (GEDM) and emotional dysregulation 
(DERS) measures. In particular, the hypotheses involved self-report measures of emotional 
vulnerability and emotional dysregulation as independent variables and psychophysiological 
aspects of emotional responding as dependent variables to determine whether people who 
described themselves as more emotionally vulnerable or more emotionally dysregulated in fact 
exhibited physiological behavior consistent with those self-descriptions. On a more basic level, 
these hypotheses addressed the degree of correspondence between self-report questionnaire and 
psychophysiological indicators of the same latent constructs (i.e., emotional vulnerability and 
emotional dysregulation).  

Hypothesis 4: Highly emotionally vulnerable participants will exhibit more NSFs than 

average/low emotionally vulnerable participants during the Baseline task. 
Hypothesis 5: Self-reported emotional dysregulation will be statistically significantly 

negatively correlated with baseline vagal tone score. 
Hypothesis 6: During the Slide View task, highly emotionally vulnerable participants will 

show (a) shorter average latency of SCR, (b) shorter average SCR rise time, (c) greater average 

SCR magnitude, and (d) longer habituation than participants with average/low emotional 

vulnerability. 

 
 

Laboratory Study Analyses 

 

 

The main design of the current study was a 2 X 2 factorial design with the first factor 
being diathesis group (high vs. average/low emotional vulnerability) and the second factor being 
laboratory manipulation condition (invalidation vs. validation). Accordingly, most analyses were 
two-way analyses of variance (i.e., those examining group differences on SCR to 
invalidating/validating feedback, and persistence on the distress tolerance task). However, the 
analysis involving change in RSA level required a repeated measures ANOVA with the same 2 
X 2 factors. 

Comparison of the high and average/low emotional vulnerability groups on baseline RSA 
required a single t-test. Testing the prediction that the self-report measure of emotion 
dysregulation and baseline RSA levels would show a positive relationship required a Pearson 
correlation. Lastly, comparisons of the high and average/low emotional vulnerability groups on 
their average SC response variables to the initial 15 images required t-tests. An a priori power 
analysis indicated that a sample of 84 participants was needed for the most demanding analysis 
(the 2 X 2 repeated measures ANOVA) to provide 80% power to detect effects with alpha at .05. 
Thus, the actual sample of 108 would appear to be adequately powered for analyses. However, 
due to problems with participant recruitment into the highly emotionally vulnerable group, the 
number of participants in that key cell fell well below the targeted number. Accordingly, the 
actual observed power for those analyses is reported along with the results. As a supplementary 
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approach, correlation- and regression-based versions of these analyses were conducted to take 
advantage of the continuous range of variability in the sample and assess any effects that might 
emerge from such an approach. 
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LABORATORY STUDY RESULTS 
 
 

 The mean and standard deviation for the total GEDM score for women in the pilot study 
(n = 101) were -.25 and .63, respectively. This indicated that members of the highly emotionally 
vulnerable group would have total GEDM scores above .38 and members of the average/low 
group would have total GEDM scores at or below -.25. However, the mean and standard 
deviation for the total GEDM score for women from the final screening study sample (including 
the pilot study data; n = 1,182) were -.35 and .61 respectively. This indicated that members of 
the high group would have total GEDM scores above .26 and members of the average/low group 
would have total GEDM scores at or below -.35. The final laboratory analyses were completed 
using the cutoffs from the larger screening study sample because it is assumed that larger 
samples generally better represent the population from which they are drawn. 
 Examination of the final laboratory study sample (N = 108 women) indicated that 11 
participants had total GEDM scores above .26 (high emotional vulnerability), 76 had total 
GEDM scores at or below -.35 (low/average emotional vulnerability), and 20 participants had 
scores in-between. (One participant was determined to have invalid screening data based on 
MPQ validity indices and her data were not included in analyses involving emotional 
vulnerability.) To address the original hypotheses, all analyses were run first with the groups 
defined strictly according to cutoffs (11 in the high group, 76 in the average/low group) using 
group analytical strategies (i.e., ANOVA). However, there were some cases of missing 
psychophysiology data due to data collection equipment malfunctions and experimenter error 
and thus actual group sizes for each analysis are reported in the results below. Because the group 
comparisons were underpowered, parallel correlation- and regression-based analyses were also 
performed to allow inclusion of as many of the 108 laboratory study participants as possible.  

Hypothesis 1: There will be an interaction between emotional vulnerability status and 

manipulation condition on SCR to the false feedback. Highly emotionally vulnerable participants 

in the invalidation condition will exhibit the largest amplitude SCR to the feedback, followed by 

the average/low emotionally vulnerable participants who are invalidated, then the highly 

emotionally vulnerable participants in the validation condition, and lastly the average/low 

emotionally vulnerable participants in the validation condition.  

Table 9 lists descriptive data for all laboratory study variables including the SCR 
amplitude to each of the four presentations of false feedback and average of those four variables. 
Regarding the first hypothesis, results of a 2 X 2 ANOVA with the average SCR amplitude 
variable did not support the prediction. None of the effects were statistically significant (though 
there was a trend toward significance for the manipulation group main effect): emotional 
vulnerability group (based on GEDM Total scale) main effect F(1, 78) = .07, p = .79, observed 
power = .06; manipulation group main effect F (1, 78) = 3.44, p = .07, observed power = .45; 
interaction effect F (1, 78) = 1.31, p = .26, observed power = .21. The order of means from 
highest to lowest was as follows: highly emotionally vulnerable participants who were 
invalidated M = .26 (n = 6); average/low emotionally vulnerable participants who were 
invalidated M = .18 (n = 39); average/low participants who were validated M = .13 (n = 34); 
highly emotionally vulnerable participants who were validated M = .01 (n = 3). A regression 
version of this analysis was performed (using the continuous GEDM Total scale) as well and was 
also not statistically significant. 
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 Exploratory univariate t-tests were performed to take a simpler look at the effects of 
emotional vulnerability (i.e., did participants with higher emotional vulnerability exhibit stronger 
responses to the false feedback) and of manipulation group because sometimes univariate 
relationships exist even when multivariate effects are absent, and it seemed important to assess 
for the presence of any univariate relationships given the lack of empirical research on Linehan’s 
theory. A second purpose of the t-test involving manipulation group was as a manipulation check 
to determine whether invalidating false feedback had a different effect on participants than 
validating false feedback, regardless of emotional vulnerability status. The group comparison 
involving emotional vulnerability was not statistically significant. A test of the Pearson 
correlation between the continuous GEDM Total scale and mean SCR amplitude to the false 
feedback was also not statistically significant. However, the mean difference in mean SCR 
amplitude between those in the invalidation condition and the validation condition was 
statistically significant; invalidation (n = 56): M = .22, SD = .27; validation (n = 46): M = .12, SD 
= .14; t (85.58) = -2.35, p = .02.   

To examine whether the above-noted manipulation condition effect on mean SCR 
amplitude across the four trials of false feedback might be specific to one or more of the trials, 
separate t-tests were performed for each of the four trials. It turned out that the first trial was the 
only one for which there was a statistically significant group difference. The results for the first 
trial of feedback were:  invalidation (n = 56): M = .41, SD = .56; validation (n = 46): M = .19, SD 
= .27; t (83.52) = -2.59, p = .01.  

Thus, it seems that the manipulation conditions did vary in their effect on participants, 
with invalidation causing a stronger effect than validation. While this effect was noted for the 
average of all four trials of false feedback, the effect seemed limited primarily to the first 
presentation of the feedback. The decrease in reaction across the four trials could have been due 
to a habituation effect. Alternatively, some participants may have become suspicious that the 
experiment involved deception after the second presentation of false feedback, and this may have 
lead to a decreased effect of the false feedback on the second and later trials. 

Hypothesis 2: There will be an interaction between emotional vulnerability status and 

manipulation condition on change in RSA from the Baseline to the Post task. Highly emotionally 

vulnerable participants who are invalidated will show the largest decrease in RSA from Baseline 

task to Post task, followed by average/low emotional vulnerability participants who are 

invalidated, then the two validated groups.  

 The interaction to test this hypothesis was between the repeated measure of RSA with 
two levels (baseline and post), manipulation group (invalidation vs. validation), and emotional 
vulnerability status (high vs. average/low). The within-subjects effect for this interaction was not 
statistically significant: F(1, 66) = .63, p = .43, observed power .12. The other effects in the 
mixed model were also all not statistically significant. The result for simple within-subjects 
effect of the two RSA readings (i.e., did RSA scores change between the Baseline and Post 
readings) was F(1, 66) = .03, p = .86, observed power .05. This indicated that there was no 
statistically significant change in RSA from Baseline to Post, and this is consistent with the 
means: Baseline M = 7.05, Post M = 7.07. The result for the interaction of the RSA variable and 
manipulation group (i.e., did changes in RSA from Baseline to Post vary by manipulation group) 
was F(1, 66) = 2.21, p = .14, observed power .31. The result for the interaction of the RSA 
variable and emotional vulnerability group (i.e., did changes in RSA from Baseline to Post vary 
by emotional vulnerability group) was F(1, 66) = .02, p = .88, observed power .05.  
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For a sense of the direction and magnitude of these non-statistically significant changes, 
the following lists the changes in RSA values from Baseline to Post by group, from the group 
that showed the greatest decrease in RSA (indicating a decrease in the ability to regulate one’s 
emotions) and proceeding through the group that showed the largest increase in RSA (indicating 
an increase in the ability to regulate one’s emotions): the highly emotionally vulnerable group 
that was validated (n = 3) showed a decrease in mean RSA value of .27; the average/low 
emotionally vulnerable group that was validated (n = 28) showed a decrease in mean RSA value 
of .09; the average/low emotionally vulnerable group that was invalidated (n = 34) showed an 
increase in mean RSA value of .10; and the highly emotionally vulnerable group that was 
invalidated (n = 5) showed an increase in mean RSA value of .36.  

These null results should be interpreted with caution given the small sizes of the highly 
emotionally vulnerable groups. Nonetheless, the results are exactly opposite to predictions that 
invalidation would cause a decrease in RSA values: participants receiving the invalidation 
manipulation exhibited a slight increase in their RSA values (suggesting a slight improvement in 
emotional regulation ability) and participants receiving the validation manipulation exhibited a 
slight decrease in their RSA values (suggesting a slight worsening of emotional regulation 
ability). The highly emotionally vulnerable participants exhibited the greatest magnitude change 
(increase or decrease) in both manipulation conditions. However, these changes were not 
statistically significant and the overall mean RSA levels for the Baseline and Post tasks were 
almost identical. The same null results were found when a regression approach to this model was 
taken. 

Hypothesis 3: Highly emotionally vulnerable participants who are invalidated will persist 

the shortest (i.e., will display the poorest distress tolerance) on the PASAT-C, followed by 

average/low emotional vulnerability participants who are invalidated, then the highly emotional 

vulnerability participants who are validated, and lastly the average/low emotional vulnerability 

participants who are validated. 

 As noted above, the first 20 laboratory study participants were not offered the standard 
$5.00 incentive during the PASAT-C, but the subsequent 88 laboratory study participants were 
offered this incentive. There were no statistically significant differences on three main variables 
from the task between the group with no incentive (n = 20) and the group with the $5.00 
incentive (n = 86; two participants had missing data): number of correct items (no incentive: M = 
104.70, SD = 44.20; incentive: M = 100.55, SD = 50.95), number of incorrect items (no 
incentive: M = 148.90, SD = 90.34; incentive: M = 135.23, SD = 108.00), or persistence time on 
the task (no incentive: M = 390.90 s, SD = 253.01; incentive: M = 286.15 s, SD = 266.68). Thus, 
all participants were considered together for analyses of the PASAT-C variables. 
 A 2 X 2 ANOVA was computed to test the interaction of emotional vulnerability group 
and manipulation group with the dependent variable of quit time on the PASAT-C task. This 
analysis included 11 highly emotionally vulnerable participants and 74 participants with 
average/low emotional vulnerability. There were 37 participants in the validation condition and 
48 participants in the invalidation condition. Contrary to prediction, results indicated that neither 
of the main effects were statistically significant and the interaction effect was also not 
statistically significant: emotional vulnerability main effect: F(1, 81) = .27, p = .61, observed 
power, .08; manipulation group main effect: F(1, 81) = .96, p = .33, observed power .16; 
interaction effect: F(1, 81) = 2.72, p = .10, observed power .37. The ordering of means of time 
until quitting the task from shortest quit time to longest persistence on the PASAT-C was as 
follows: highly emotionally vulnerable participants who were invalidated M = 217.71 s (n = 7); 
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average/low emotionally vulnerable participants who were validated M = 258.79 s (n = 33); 
average/low emotionally vulnerable participants who were invalidated M = 318.39 s (n = 41); 
and highly emotionally vulnerable participants who were validated M = 451.50 s (n = 4).  

Given the small size of the highly emotionally vulnerable group, a regression approach to 
this analysis was also taken with three independent variables: the continuous GEDM Total scale, 
the dichotomous manipulation group, and their product; quit time on the PASAT-C task was the 
dependent variable. The results of this analysis indicated that the regression model did not 
explain a statistically significant amount of variance in PASAT-C quit time, and none of the 
individual regression weights were statistically significant. 
 A simpler analytic approach was performed post-hoc to look for any simple relationship 
between these variables. These included 1) a t-test comparing emotional vulnerability groups on 
quit time, 2) a Pearson correlation between the continuous total GEDM score and PASAT-C quit 
time, 3) a t-test comparing manipulation groups on PASAT-C quit time. None of these 
relationships and comparisons was statistically significant.  
 Given that the laboratory study included only four exposures to the false feedback 
(invalidation or validation) in an artificial setting, the relationships between the retrospective 
ratings of actual caregiver invalidation variables (SES) and PASAT-C quit time were examined 
as well. Only one relationship was statistically significant. Specifically, the correlation between 
recollections of distressing reactions to the participant’s emotional displays (SES Distress 
Reactions scale) by the participant’s maternal caregiver and PASAT-C quit time was -.23 (p = 
.02). Consistent with Linehan’s (1993) biosocial theory, this result indicated that increasing 
perception of parental invalidation was associated with shorter persistence on the distress 
tolerance task.  
 Given that the PASAT-C task is a behavioral measure of emotional regulation, the 
relationship between self-reported emotion regulation difficulties (DERS total score) and 
PASAT-C quit time was also examined. This relationship was not statistically significant (r = -
.07, p = .49). In addition, the correlation between RSA/vagal tone at Baseline and PASAT-C quit 
was not statistically significant (r = -.08, p = .44). 
 An additional consideration was whether the psychophysiological variables from the 
View task (reactions to the 15 upsetting images) might relate to PASAT-C quit time, especially if 
these variables might more accurately reflect participants’ emotional arousal. However, none of 
the variables from the View task were related statistically significantly to PASAT-C quit time. 
 A final issue regarding this hypothesis was the finding of a bimodal distribution of the 
PASAT-C quit time variable. A histogram of the raw variable indicated that most participants 
either quit the task within the first 42 s (31.5%) or persisted for the entire 10 min (38.9%). The 
remaining participants (27.8%) quit the task at times in between these two values. This is 
consistent with Brown et al.’s (2002) and Daughters et al.’s (2005) reports that the variance in 
their PASAT-C quit time variables was truncated due to the fact that a “substantial portion” (they 
did not specify exactly which percentage) of their sample persisted for the entire 10 min period. 
Thus, a recoded variable was created for which the continuous PASAT-C quit time variable was 
categorized into these three groups, and analyses were re-run with this variable substituted. The 
results using the categorical version of the PASAT-C quit time variable were identical to those 
using the continuous version of the variable: none of the relationships were statistically 
significant. In addition, as was done in previous research using the PASAT-C (Brown et al.), the 
variable was dichotomized into participants who quit the task and those who persisted the entire 
time on the task. Once again, none of the hypothesized relationships were statistically significant.  
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In the interest of determining if there might be any relationship between any of the 
psychophysiological variables from the study and PASAT-C performance, some additional 
exploratory analyses were performed and one relationship was statistically significant. 
Specifically, a t-test comparing participants who quit on the PASAT-C task to those who 
persisted for the entire 10 min indicated that participants who quit the task early exhibited an 
SCR to more of the slides in the View task (n = 53; M = 7.30, SD = 4.21) than participants who 
persisted on the task until its end (n = 41, M = 5.24, SD = 4.66), t (92) = 2.24, p = 0.03. This 
relationship indicates that people who had reactions to more of the upsetting images during the 
15-image View task were more likely to quit early on the PASAT-C task. The Pearson 
correlation between number of SCRs during the View task and the continuous version of the 
PASAT-C quit time variable was also statistically significant -.20 (n = 94; p = .05). However, 
given the large number of comparisons performed during these exploratory analyses, a more 
stringent alpha level of .01 or even .001 might be more appropriate, suggesting that these 
significant relationships might be due to chance. 

Hypothesis 4: Highly emotionally vulnerable participants will exhibit more NSFs than 

average/low emotionally vulnerable participants during the Baseline task. 
 As noted in Table 9, the variable representing the number of non-specific fluctuations in 
skin conductance (NSFs) for the baseline task had unacceptable values for skewness and 
kurtosis. Most participants registered no or very few NSFs during this task. In addition, there 
were some extreme outliers. Thus, a modified version of this variable was created in which 
outliers that were greater than twice the value of the interquartile range from the median were 
“brought to the fence,” meaning that they were recoded to the value that was sum of twice the 
interquartile range and the median (7 for this variable). After this correction, the skewness (1.50) 
and kurtosis (1.42) values were in an acceptable range and no transformation of the variable was 
necessary to obtain acceptable normality.  
 Contrary to prediction, the mean difference in number of baseline NSFs between the 
highly emotionally vulnerability group and the average/low emotional vulnerability group was 
not statistically significant and this was the case for both the raw and outlier-corrected data. The 
data were as follows for the raw variable: high emotional vulnerability: M = 1.11, SD = 1.27; 
average/low emotional vulnerability: M = 1.93, SD = 3.40; t (78) = .71, p = .48. The data for the 
outlier-corrected variable were: high emotional vulnerability: M = 1.11, SD = 1.27; average/low 
emotional vulnerability: M = 1.62, SD = 2.25; t (78) = .66, p = .51. Thus, the average/low 
emotionally vulnerable group’s mean was actually higher, contrary to predictions, though this 
difference was not statistically significant. Given the small size of the high emotional 
vulnerability group and disparity in size between the two groups, a Pearson correlation was 
calculated examining the relationship between the continuous range of scores on the continuous 
GEDM Total scale and number of baseline NSFs. This correlation was also not statistically 
significant: r = .00, p = .99 for the raw variable; r = .02, p = .83 for the outlier-corrected variable 
(n = 99 for both variables).  
 As an exploratory analysis, the average SC level during the baseline task was also 
examined in its relation to self-reported emotional vulnerability to investigate whether the high 
and average/low emotional vulnerability groups differed in their tonic level of arousal. This 
comparison was also not statistically significant, and the direction of the difference was again 
opposite to expectations, with the average/low group exhibiting a higher SC level: high 
emotional vulnerability (n = 9): M = 4.81, SD = 2.16; average/low emotional vulnerability (n = 
74): M = 5.45, SD = 3.24; t (81) = .57, p = .57. The Pearson correlation between the continuous 
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GEDM Total scale and average baseline skin conductance level was also not statistically 
significant: r = .07, p = .50 (n = 102). Similar analyses on NSFs were conducted for the Post 
task. As with the Baseline task, none of the relationships were statistically significant. 

Hypothesis 5: Self-reported emotional dysregulation will be statistically significantly 

negatively correlated with baseline vagal tone score. 
 Contrary to prediction, the Pearson correlation between the DERS Total scale and the 
Baseline RSA value was not statistically significant: r = -.03, p = .76. The same was true for the 
Post RSA value: r = -.06, p = .55. 

Hypothesis 6: During the Slide View task, highly emotionally vulnerable participants will 

show (a) shorter average latency of SCR, (b) shorter average SCR rise time, (c) greater average 

SCR magnitude, and (d) longer habituation than participants with average/low emotional 

vulnerability. 

The comparison of emotional vulnerability groups on average latency of skin 
conductance response was limited to trials in which there was a SCR because coding trials with 
no SCR as zero would have implied that an SCR occurred simultaneous with the onset of the 
image. Contrary to predictions, the mean difference, in seconds, between the groups on average 
latency of SCR was not statistically significant (high [n = 9]: M = 1.86, SD = .31; average/low [n 
= 61]: M = 1.88, SD = .29; t (68) = .18, p = .86). In addition, the Pearson correlation between the 
continuous GEDM Total scale and average onset latency was not statistically significant: r = -
.07, p = .52 (n = 86). 
 Also contrary to prediction, the mean difference, in seconds, between the groups on 
average rise time of SCR (for trials with a SCR) was also not statistically significant (high [n = 

9]: M = 2.28, SD = 0.84; average/low [n = 61]: M = 2.60, SD = 1.45; t (69) = .65, p = .52). The 
Pearson correlation between the continuous GEDM Total scale and average rise time of SCR 
was also not statistically significant: r = -.06, p = .56 (n = 86). The raw data for this variable, 
however, had unacceptable values for both skewness and kurtosis. Outliers were brought to the 
fence of the sum of the median and twice the interquartile range (3.96). This brought skewness 
(1.06) and kurtosis (-.08) both into an acceptable range. However, the mean difference was still 
not statistically significant: high (n = 9): M = 2.28, SD = .84; average/low (n = 61): M = 2.37, SD 
= .77; t (68) = .34, p = .74. The Pearson correlation between the continuous GEDM Total scale 
and the outlier-corrected average rise time of SCR was also not statistically significant again: r  = 
-.14, p = .20 (n =86). 
 Table 10 lists the mean and standard deviation across all laboratory study participants of 

SCR amplitude in µS for each of the 15 images presented during the View task. The table 
indicates that all images induced a response in some participants, but there was clear variation in 

the intensity of response elicited by each image. The mean difference, in µS, between the highly 
emotionally vulnerable and average/low emotionally vulnerable groups on average amplitude of 
SCR across the 15 images was examined. Contrary to prediction, this difference was not 
statistically significant, and the direction of the difference was opposite to prediction, with the 
average/low emotionally vulnerable participants exhibiting slightly higher average amplitude: 
high (n = 9): M = .20, SD = .28; average/low (n = 70): M = .25, SD = .28; t (77) = .59, p = .56. 
The Pearson correlation between the continuous GEDM Total scale and average SCR amplitude 
across the 15 images was also not statistically significant: r = .06, p = .57 (n = 98).    

Habituation was initially conceptualized as the number of trials during the View task 
until two consecutive trials with no SCR. Contrary to prediction, the mean difference between 
emotional vulnerability groups on this variable was not statistically significant, and the direction 
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of the difference was opposite to the predicted direction: high (n = 9): M = 4.11, SD = 4.54; 
average/low (n = 68): M = 6.22, SD = 5.44; t (75) = 1.11, p = .27. The Pearson correlation 
between the continuous GEDM Total scale and habituation was also not statistically significant: 
r = -.05, p = .60.  

Finally, an exploratory analysis was performed to compare a simple count of number of 
trials out of the 15 image trials in the View task which had any SCR. This measure corresponds 
somewhat to Linehan’s idea of threshold for having an emotional response to a stimulus. The 
mean difference between emotional vulnerability groups on this count of SCR across the 15 
image trials was also not statistically significant, and the difference again was opposite to what 
would be expected from the theory: high (n = 9): M = 4.67, SD = 4.50; average/low (n = 67): M 
= 6.43, SD = 4.51; t (74) = 1.10, p = .27. The Pearson correlation between the continuous GEDM 
Total scale and number of skin conductance responses was also not statistically significant: r = -
.06, p = .54.   
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LABORATORY STUDY DISCUSSION 
 
 

The results of the laboratory study generally failed to support predictions based on 
Linehan’s (1993) biosocial theory. The two main hypotheses that tested the effect of an 
interaction between emotional vulnerability status and manipulation group on 1) changes in 
vagal tone levels in response to false feedback (invalidation or validation) and 2) persistence on a 
distressing task were not supported. In addition, results generally failed to support the construct 
validity of the GEDM (emotional vulnerability) and DERS (emotional dysregulation) scales 
because these questionnaires were not related to psychophysiological indicators of the same 
latent constructs. A few notable positive results consistent with Linehan’s theory did emerge, 
including a difference between manipulation groups (invalidation vs. validation) on SCR 
amplitude to the false feedback, and a relationship between psychophysiological responses to 
upsetting images and whether the participant terminated the distress tolerance task early. In 
addition, history of distressing reactions by one’s maternal caregiver to one’s emotional displays 
was associated with worse distress tolerance (i.e., faster quitting).  

Though there is a paucity of empirical research on Linehan’s (1993) biosocial theory, a 
somewhat consistent picture is beginning to emerge from tests of various aspects of the theory. 
As noted previously, Thorp (2001) found no relationship between invalidation among couples 
and global measures of psychological difficulties (Brief Symptom Index) and psychological 
functioning (Global Assessment of Functioning). In addition, Woodberry et al. (2004) found no 
difference between people with BPD and controls on their reaction to invalidation, though 
Cheavens et al. (2005) did find some support for an effect of a different analogue of invalidation. 
Furthermore, the Herpertz et al. studies (1999, 2000, 2001) generally failed to support Linehan’s 
prediction that people with BPD would exhibit stronger psychophysiological responses in 
response to emotional stimuli.  

The strengths of the laboratory study included an adequate sample size (for correlational 
analyses), multi-method design (self-report, psychophysiological, behavioral), and random 
assignment to conditions in which invalidation was experimentally induced and seemed to have 
an effect according to psychophysiological readings of SCR to the false feedback. One notable 
methodological weakness of the laboratory study was the inadequate subsample size of the 
highly emotionally vulnerable group, which rendered the ANOVA analyses underpowered. 
Thus, the null findings might have been due, in part, to the fact that the sample was comprised 
primarily of people with average or below average emotional vulnerability, and more statistically 
significant results might have been found had there been more emotionally vulnerable 
participants in the sample. In addition, the inherent artificialness of the experimental design 
might have detracted from the internal and external validity of the method. Consistent with this 
possibility, during the debriefing a number of participants stated that they suspected that the 
feedback they received on their emotional ratings was false. The most common reason for this 
suspicion was that the wording of the feedback was identical on all three trials of emotional 
ratings, even though the feedback screen was designed to provide an interactive component in 
which the participant’s response was displayed along with the feedback in an effort to increase 
its believability. Of course, it would be difficult for any experimental paradigm to resemble the 
type of invalidating family environment that Linehan (1993) describes in her theory, and the 
current study was obviously a very coarse approximation of that construct. However, this effect 
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might have been more salient and meaningful had it been delivered by a human being instead of 
a computer program.  
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GENERAL DISCUSSION 
 
 

 The current study was comprised of two interrelated studies: a large self-report screening 
study from which a small subset of participants was recruited to complete a laboratory study. 
This was one of a few empirical investigations of Linehan’s (1993) biosocial theory of BPD. The 
research did not address existing concerns about the reliability and validity of the BPD diagnosis 
and only in the screening study were features of BPD an outcome of interest. Instead, the main 
focus of the study was on a basic process involving an experience theorized by Linehan that she 
labeled invalidation. She hypothesized that people who are emotionally vulnerable (low 
threshold for emotional responding, strong emotional response, and slow return to baseline 
emotional state after experiencing an emotion) are especially sensitive to being told that their 
emotional response to the world is wrong and inappropriate, and that the experience of repeated 
emotional invalidation can lead to long-standing difficulties in controlling one’s emotions (i.e., 
emotional dysregulation). She further theorized that this problem of emotional dysregulation 
leads directly to each of the symptoms of BPD, though the current study did not examine this 
claim. Instead, the current study attempted to create an analogue to Linehan’s theorized 
invalidating environment by presenting participants of varying emotional vulnerability with 
objectively upsetting images and then either invalidating or validating their self-reported 
emotional reaction to these images, and lastly attempting to measure whether these experiences 
affected participants’ level of emotional regulation.  
 Although its primary purpose was to identify participants for the laboratory study, the 
screening study provided an opportunity for a regression-based test of Linehan’s (1993) 
biosocial theory. Results indicated that emotional vulnerability (GEDM Total scale) predicted 
both 1) emotional dysregulation (DERS Total scale) and 2) self-reported symptoms of BPD 
(SCID-II-Q BPD scale), and recollections of parental invalidation (SES Distress Reactions scale, 
ratings of paternal caregiver) predicted emotional dysregulation. These relationships emerged 
even after controlling for three personality traits (negative emotionality, positive emotionality, 
and constraint), though the predicted interactions were not statistically significant (suggesting 
that the two independent variables have an additive effect on the dependent variables) and the 
magnitude of the effect of invalidation was disappointingly low. These results generally support 
Linehan’s hypothesis that both emotional vulnerability and a history of invalidation are risk 
factors for emotional dysregulation and BPD features. The results were limited in that they were 
cross-sectional and thus could not address the question of causality between emotional 
vulnerability, history of invalidation, emotional dysregulation, and symptoms of BPD. 
 In contrast to the positive results from the screening study, none of the predictions from 
the laboratory study were supported by the data. While the invalidation manipulation did seem to 
cause greater arousal than the validation manipulation, and the magnitude of this arousal was 
commensurate with that of a negative emotional reaction to an upsetting picture, the 
manipulation group variable was not related to changes in RSA from baseline to after the 
manipulation or persistence on a distress tolerance task. In addition, the main predictions of 
interactions between emotional vulnerability status and manipulation condition for change in 
RSA and on persistence on the distress tolerance task were not supported. The only significant 
findings were that the number of SCRs to the upsetting images was related to a dichotomous 
outcome of whether or not the participant quit the distress tolerance task early and history of 
maternal caregiver invalidation was negatively related to persistence on the distress tolerance 
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task. In addition, the self-report measures of emotional vulnerability and emotional dysregulation 
were not correlated with any of the psychophysiological measures of emotional vulnerability 
(i.e., NSFs, SCL, or SCRs to upsetting images) or emotional dysregulation (i.e., RSA/vagal 
tone). These results failed to support Linehan’s (1993) biosocial theory and are consistent with 
generally null findings reported in the few other empirical studies of the theory.  
 The discrepancy between the statistically significant findings in the screening study 
(emotional vulnerability and history of invalidation both predicted emotional dysregulation and 
emotional vulnerability predicted BPD) and the null findings in the laboratory study (neither 
emotional vulnerability nor experimentally induced invalidation were related to laboratory 
measures of emotional dysregulation [changes in RSA or persistence on a distress tolerance 
task]) begs the question of why the difference in results exists and which results should be 
trusted. A number of possible explanations exist, some of which favor the screening study 
results, and some of which favor the laboratory study results. One important factor to consider is 
power to detect effects related to sample size. The screening study clearly had an advantage over 
the laboratory study as the screening study sample was substantially larger thus analyses had 
much greater power to detect effects. Observed power values in laboratory study analyses were 
low. A second important consideration is the diversity of measures used. The laboratory study 
had the advantage on this point as the screening study suffered from a common weakness among 
large-scale studies: reliance on all self-report questionnaire measures (that can inflate 
correlations due to shared method variance). In contrast, the laboratory study included measures 
of different methods (self-report, psychophysiological, and behavioral). A third issue to consider 
is external validity. The screening study would seem to have greater external validity as it 
included questions about the respondent’s actual personal experiences whereas the laboratory 
study relied on an artificial analogue of invalidation presented by a computer instead of a person 
with whom the respondent shares a real relationship (e.g., family member, romantic partner, or 
friend). A final factor to consider is experimental control, and of course the laboratory study had 
the advantage in this area. While the invalidating environment of the laboratory study might 
appear artificial, only the controlled environment of the laboratory allows isolation of effects of 
single variables while controlling the effect of as many other variables as possible. 

Thus, both the screening study and the laboratory study had methodological strengths and 
weaknesses, as do all psychological studies. Ultimately, psychologists look for consistent 
patterns of results across studies of different methodologies. In this case, one study’s results 
supported Linehan’s (1993) theory, and the other study generally failed to support the theory. 
Perhaps the most crucial difference in the studies, and the factor that might provide the clearest 
direction for future research, involves the differing types of invalidation assessed in the two 
studies. The screening study assessed parental invalidation experienced over an entire childhood 
(albeit measured retrospectively), whereas the laboratory study assessed the immediate impact of 
invalidation of college aged women over a much shorter period of time. This suggests two types 
of future research. First, the positive results of the screening study indicating that parental 
invalidation is slightly related to emotional dysregulation suggest that it would be helpful to 
perform a longitudinal family study of child development in which emotional vulnerability, 
parental invalidation, emotional dysregulation, and BPD are assessed longitudinally. Second, the 
positive results of the screening study suggest that different laboratory study designs might 
reveal an effect of invalidation. For instance, to address the criticism of the artificiality of the 
invalidation manipulation, computer presentation of invalidating feedback could be replaced 
with feedback from a live confederate.  
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 A number of other questions remain from the current study that could be addressed by 
future research. First, the current study did not address whether emotional vulnerability, 
invalidation, and emotional dysregulation might lead to other difficulties in addition to the 
symptoms of BPD. It is reasonable to suspect that these variables might relate positively to other 
disorders that often co-occur with BPD, such as depression or substance abuse. In contrast, they 
might relate negatively to disorders marked by flattened emotional responding (e.g., schizoid 
personality disorder). Second, the current study did not specifically assess whether participants 
felt shame when they viewed the invalidating false feedback. It is possible that if they had been 
asked directly about this experience, some participants might have endorsed shame. Asking 
directly if participants experienced shame in response to invalidation would provide a more 
specific test of Linehan’s (1993) prediction regarding the effect of emotional invalidation. Third, 
Linehan’s theory treats emotional vulnerability and invalidation as separate risk factors for 
emotional dysregulation and BPD though it does allow for the possibility that emotional 
vulnerability in a child could evoke invalidation from family members, especially if the 
remaining family members are particularly emotionally level. Thus, future work with a 
longitudinal design could address the causal order of emotional vulnerability, invalidation, and 
emotional dysregulation. Finally, Linehan conceptualized emotional dysregulation as a fairly 
stable attribute. However, she also theorized that repeated invalidation would gradually degrade 
one’s ability to control one’s emotion, and her Dialectical Behavior Therapy approach attempts 
to teach emotion regulation skills. The stability of emotional dysregulation was not assessed in 
the current study, but this is an important aspect of the theory to test in future investigations.  
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CONCLUSION 
 
 

 The current study provided one of the first few empirical investigations of Linehan’s 
(1993) biosocial theory, a theory that is widely cited by researchers of BPD and provides a 
foundation for Linehan’s empirically supported Dialectical Behavior Therapy. The study 
addressed a putative basic process which is a cornerstone of the theory: that invalidation causes 
highly emotionally vulnerable people to become emotionally dysregulated. While the large 
sample screening study supported this prediction (albeit with disappointing magnitude from the 
invalidation variable), the smaller and underpowered laboratory study generally failed to support 
the theory. This low magnitude effect in the screening study and the null results from the 
laboratory study add to two other null findings from unpublished studies, suggesting that 
invalidation might not be as influential as Linehan thought. However, the screening study results 
and results from one published study indicate some support for an effect of invalidation, and 
future studies using different analogues of the invalidating environment would be useful given 
the paucity of research testing the theory. In addition, there is much more to Linehan’s theory 
beyond the basic process addressed in the current study, and examination of these other aspects 
of the theory could help to better understand the debilitating and potentially deadly difficulties 
associated with symptoms of BPD.
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Table 1 
Descriptive Statistics for Total Screening Study Sample and For Each Gender Separately 

    Variable N Total Sample Men Women α Skewness Kurtosis

   M SD   M SD M SD    

GEDM**           1,393 -0.38 0.6 -0.57 0.6 -0.35 0.6 0.89 0.12 -0.43
SES: Distress (M)           

           
           
           

           
           

          
           

           
           

           

1,380 2.90 0.9 2.99 0.8 2.88 0.9 0.72 0.83 1.14
SES: Distress (F)** 1,269 2.86 0.9 3.09 0.8 2.81 0.9 0.68 0.74 0.75
SES: Punitive (M)* 1,380 2.75 1.0 2.95 1.0 2.71 1.0 0.82 1.10 1.45
SES: Punitive (F)** 1,270 2.81 1.1 3.14 1.0 2.75 1.1 0.82 0.99 0.92
SES: Minimize (M)** 1,380 3.25 1.1 3.52 1.0 3.21 1.1 0.81 0.55 -0.02
SES: Minimize (F)**

 
1,271 3.43 1.2 3.90 1.1 3.35 1.2 0.82 0.39 -0.37

DERS 1,376 75.12 20.6 72.68 18.2 75.56 20.9 0.94 0.82 0.45
BPD 1,391 3.38 2.3 3.13 2.1 3.42 2.3 0.79 0.50 -0.53
MPQ: PEM 1,215 56.20 10.0 56.93 10.8 56.11 9.84 0.82 -0.25 0.11
MPQ: NEM 1,215 54.60 10.2 55.66 9.4 54.46 10.3 0.89 -0.13 -0.56
MPQ: CON** 1,215 45.34 9.2 40.73 9.2 45.91 9.0 0.82 -0.13 -0.01

Note. α = Cronbach’s alpha. GEDM = General Emotional Dysregulation Measure Total scale. SES = Socialization of Emotion Scale. 
(M) = Ratings about mother or female caregiver. (F) = Ratings about father or male caregiver. Distress = Distress Reactions. Punitive 
= Punitive Reactions. Minimize = Minimization Reactions. DERS = Difficulties in Emotion Regulation Scale Total Score. BPD = 
Borderline personality disorder self-report symptom count from the Structured Clinical Interview for DSM-IV Axis II Personality 
Questionnaire. MPQ = Multidimensional Personality Questionnaire. PEM = Positive emotionality. NEM = Negative Emotionality. 
CON = Constraint.   
*Statistically significant gender difference, p < .005. 
** Statistically significant gender difference, p < .001.



                                     
 

Table 2 
Pearson Correlations among Women in the Screening Study (Ns Range from 1,106 to 1,391) 

Variable PEM NEM CON GEDM DERS BPD 

GEDM -0.12 0.53 -0.03 - 0.59 0.61 

SES: Distress Reactions – Maternal -0.11 0.31 -0.10 0.25 0.30 0.28 

SES: Distress Reactions – Paternal -0.11 0.30 -0.14 0.20 0.31 0.27 

SES: Punitive Reactions – Maternal -0.03 0.20 -0.07 0.11 0.19 0.18 

SES: Punitive Reactions – Paternal -0.04 0.21 -0.11 0.10 0.20 0.18 

SES: Minimizing Reactions – Maternal -0.04 0.22 -0.05 0.13 0.22 0.18 

SES: Minimizing Reactions – Paternal -0.04 0.20 -0.07 0.12 0.21 0.19 

DERS -0.24 0.59 -0.21 - - 0.65 

BPD -0.15 0.66 -0.25 - - - 

Note. PEM = Positive Emotionality scale of the Multidimensional Personality Questionnaire 
(MPQ). NEM = Negative Emotionality scale of the MPQ. CON = Constraint subscale of the 
MPQ. GEDM = General Emotional Dysregulation Measure Total scale. DERS = Difficulties in 
Emotion Regulation Scale. BPD = Borderline personality disorder self-report symptom count 
from the Structured Clinical Interview for DSM-IV Axis II Personality Questionnaire. SES = 
Socialization of Emotion Scale. Correlations that are underlined are statistically significant, p < 
.05. Correlations in italics are statistically significant, p < .005. Correlations in bold are 
statistically significant at p < .001.  
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Table 3 
Hierarchical Multiple Regression of Emotional Dysregulation on Emotional Vulnerability, 

History of Invalidation (Distress Reactions), and Interactions with Personality Covariates 

among Women in the Screening Study (N = 980 Listwise) 

Model Variables Entered Β SE β t p R2 ∆ p for F ∆ Adj. R2 

1 NEM 
PEM 
CON 
 

1.11 
-0.48 
-0.32 

0.05 
0.05 
0.06 

0.55 
-0.22 
-0.14 

22.01 
-9.09 
-5.55 

.000 

.000 

.000 

.405 .000 .403 

2 NEM 
PEM 
CON 
GEDM 
 

0.71 
-0.40 
-0.36 
12.92 

0.05 
0.05 
0.05 
0.91 

0.35 
-0.19 
-0.16 
0.38 

13.02 
-8.26 
-6.88 
14.17 

.000 

.000 

.000 

.000 

.102 .000 .504 

3 NEM 
PEM 
CON 
GEDM 
DIS-M 
DIS-F 
 

0.65 
-0.38 
-0.34 
12.73 
0.43 
2.12 

0.06 
0.05 
0.05 
0.91 
0.69 
0.74 

0.32 
-0.18 
-0.15 
0.37 
0.02 
0.09 

11.74 
-7.85 
-6.49 
14.01 
0.62 
2.87 

.000 

.000 

.000 

.000 

.536 

.004 

.009 .000 .512 

4 NEM 
PEM 
CON 
GEDM 
DIS-M 
DIS-F 
GEDM * DIS-M 
GEDM * DIS-F 
DIS-M * DIS-F 

0.65 
-0.38 
-0.34 
12.71 
0.24 
2.33 
0.73 
-0.08 
-0.17 

0.06 
0.05 
0.05 
0.91 
0.76 
0.81 
1.06 
1.18 
0.49 

0.32 
-0.18 
-0.15 
0.37 
0.01 
0.10 
0.02 
0.00 
-0.01 

11.74 
-7.89 
-6.45 
13.95 
0.32 
2.89 
0.68 
-0.07 
-0.35 

.000 

.000 

.000 

.000 

.752 

.004 

.496 

.946 

.725 

.000 .856 .511 

Note. All independent variables were centered. The dependent variable in this analysis was 
emotional dysregulation (Difficulties in Emotion Regulation Total scale). Emotional 
vulnerability was operationalized by the Total scale of the General Emotional Dysregulation 
Measure (GEDM). History of invalidation was operationalized by the Distress Reactions scale 
(maternal [DIS-M] and paternal [DIST-F] ratings) of the Socialization of Emotion Scale. 
Personality covariates included three scales from the Multidimensional Personality 
Questionnaire: Negative Emotionality (NEM), Positive Emotionality (PEM) and Constraint 
(CON). Interactions are denoted as the product of the relevant variables.  
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Table 4 
Hierarchical Multiple Regression of Self-Reported Borderline Personality Disorder Symptoms 

on Emotional Vulnerability, History of Invalidation (Distress Reactions), and Interactions with 

Personality Covariates among Women in the Screening Study (N = 980 Listwise) 

Model Variables Entered Β SE β t p R2 ∆ p for F ∆ Adj. R2 

1 NEM 
PEM 
CON 
 

0.14 
-0.03 
-0.04 

0.01 
0.01 
0.01 

0.63 
-0.13 
-0.17 

26.77 
-5.51 
-7.16 

.000 

.000 

.000 

.476 .000 .475 

2 NEM 
PEM 
CON 
GEDM 
 

0.10 
-0.02 
-0.05 
1.37 

0.01 
0.01 
0.01 
0.09 

0.44 
-0.09 
-0.19 
0.36 

17.40 
-4.35 
-8.69 
14.45 

.000 

.000 

.000 

.000 

.092 .000 .567 

3 NEM 
PEM 
CON 
GEDM 
DIS-M 
DIS-F 
 

0.10 
-0.02 
-0.05 
1.37 
-0.02 
0.12 

0.01 
0.01 
0.01 
0.10 
0.07 
0.08 

0.43 
-0.09 
-0.18 
0.36 
-0.01 
0.04 

16.51 
-4.17 
-8.48 
14.35 
-0.22 
1.52 

.000 

.000 

.000 

.000 

.826 

.128 

.001 .202 .567 

4 NEM 
PEM 
CON 
GEDM 
DIS-M 
DIS-F 
GEDM * DIS-M 
GEDM * DIS-F 
DIS-M * DIS-F 

0.10 
-0.02 
-0.05 
1.36 
-0.06 
0.15 
0.16 
-0.01 
-0.01 

0.01 
0.01 
0.01 
0.10 
0.08 
0.08 
0.11 
0.12 
0.05 

0.43 
-0.09 
-0.18 
0.36 
-0.02 
0.06 
0.04 
0.00 
-0.01 

16.55 
-4.29 
-8.41 
14.31 
-0.70 
1.83 
1.47 
-0.11 
-0.27 

.000 

.000 

.000 

.000 

.482 

.067 

.141 

.914 

.788 

.001 .342 .568 

Note. All independent variables were centered. The dependent variable in this analysis was count 
of self-reported symptoms of Borderline Personality Disorder from the Structured Clinical 
Interview for DSM-IV Axis II Personality Questionnaire. Emotional vulnerability was 
operationalized by the Total scale of the General Emotional Dysregulation Measure (GEDM). 
History of invalidation was operationalized by the Distress Reactions scale (maternal [DIS-M] 
and paternal [DIS-F] ratings) of the Socialization of Emotion Scale. Personality covariates 
included three scales from the Multidimensional Personality Questionnaire: Negative 
Emotionality (NEM), Positive Emotionality (PEM) and Constraint (CON). Interactions are 
denoted as the product of the relevant variables. 
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Table 5 
Hierarchical Multiple Regression of Emotional Dysregulation on Emotional Vulnerability, 

History of Invalidation (Punitive Reactions), and Interactions with Personality Covariates 

among Women in the Screening Study (N = 981 Listwise) 

Model Variables Entered Β SE β t p R2 ∆ p for F ∆ Adj. R2 

1 NEM 
PEM 
CON 
 

1.11 
-0.48 
-0.32 

0.05 
0.05 
0.06 

0.55 
-0.22 
-0.14 

22.01 
-9.10 
-5.54 

.000 

.000 

.000 

.405 .000 .403 

2 NEM 
PEM 
CON 
GEDM 
 

0.71 
-0.40 
-0.36 
12.88 

0.05 
0.05 
0.05 
0.91 

0.35 
-0.19 
-0.16 
0.38 

13.04 
-8.27 
-6.85 
14.14 

.000 

.000 

.000 

.000 

.101 .000 .504 

3 NEM 
PEM 
CON 
GEDM 
PUN-M 
PUN-F 
 

0.67 
-0.39 
-0.34 
12.94 
0.80 
1.04 

0.05 
0.05 
0.05 
0.91 
0.64 
0.62 

0.33 
-0.18 
-0.15 
0.38 
0.04 
0.05 

12.21 
-8.16 
-6.61 
14.28 
1.24 
1.67 

.000 

.000 

.000 

.000 

.214 

.095 

.007 .001 .510 

4 NEM 
PEM 
CON 
GEDM 
PUN-M 
PUN-F 
GEDM * PUN-M 
GEDM * PUN-F 
PUN-M * PUN-F 

0.66 
-0.39 
-0.34 
12.98 
1.12 
1.01 
-1.18 
1.12 
-0.36 

0.06 
0.05 
0.05 
0.91 
0.67 
0.66 
1.06 
1.03 
0.33 

0.33 
-0.18 
-0.15 
0.38 
0.05 
0.05 
-0.04 
0.03 
-0.03 

12.06 
-8.14 
-6.60 
14.27 
1.66 
1.54 
-1.12 
1.08 
-1.10 

.000 

.000 

.000 

.000 

.096 

.124 

.265 

.280 

.271 

.001 .409 .510 

Note. All independent variables were centered. The dependent variable in this analysis was 
emotional dysregulation (Difficulties in Emotion Regulation Total scale). Emotional 
vulnerability was operationalized by the Total scale of the General Emotional Dysregulation 
Measure (GEDM). History of invalidation was operationalized by the Punitive Reactions scale 
(maternal [PUN-M] and paternal [PUN-F] ratings) of the Socialization of Emotion Scale. 
Personality covariates included three scales from the Multidimensional Personality 
Questionnaire: Negative Emotionality (NEM), Positive Emotionality (PEM) and Constraint 
(CON). Interactions are denoted as the product of the relevant variables.  
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Table 6 
Hierarchical Multiple Regression of Self-Reported Borderline Personality Disorder Symptoms 

on Emotional Vulnerability, History of Invalidation (Punitive Reactions), and Interactions with 

Personality Covariates among Women in the Screening Study (N = 981 Listwise) 

Model Variables Entered Β SE β t p R2 ∆ p for F ∆ Adj. R2 

1 NEM 
PEM 
CON 
 

0.14 
-0.03 
-0.04 

0.01 
0.01 
0.01 

0.63 
-0.13 
-0.17 

26.77 
-5.51 
-7.21 

.000 

.000 

.000 

.476 .000 .475 

2 NEM 
PEM 
CON 
GEDM 
 

0.10 
-0.02 
-0.05 
1.37 

0.01 
0.01 
0.01 
0.09 

0.44 
-0.09 
-0.19 
0.36 

17.39 
-4.35 
-8.73 
14.49 

.000 

.000 

.000 

.000 

.093 .000 .567 

3 NEM 
PEM 
CON 
GEDM 
PUN-M 
PUN-F 
 

0.10 
-0.02 
-0.05 
1.38 
0.05 
0.05 

0.01 
0.01 
0.01 
0.09 
0.07 
0.06 

0.43 
-0.09 
-0.18 
0.36 
0.02 
0.02 

16.73 
-4.27 
-8.57 
14.53 
0.76 
0.84 

.000 

.000 

.000 

.000 

.449 

.404 

.002 .138 .568 

4 NEM 
PEM 
CON 
GEDM 
PUN-M 
PUN-F 
GEDM * PUN-M 
GEDM * PUN-F 
PUN-M * PUN-F 

0.10 
-0.02 
-0.05 
1.36 
0.06 
0.09 
0.12 
0.00 
-0.05 

0.01 
0.01 
0.01 
0.09 
0.07 
0.07 
0.11 
0.11 
0.03 

0.43 
-0.09 
-0.18 
0.36 
0.02 
0.04 
0.03 
0.00 
-0.04 

16.72 
-4.37 
-8.58 
14.37 
0.79 
1.26 
1.12 
0.00 
-1.57 

.000 

.000 

.000 

.000 

.432 

.206 

.263 

.999 

.118 

.002 .213 .569 

Note. All independent variables were centered. The dependent variable in this analysis was count 
of self-reported symptoms of Borderline Personality Disorder from the Structured Clinical 
Interview for DSM-IV Axis II Personality Questionnaire. Emotional vulnerability was 
operationalized by the Total scale of the General Emotional Dysregulation Measure (GEDM). 
History of invalidation was operationalized by the Punitive Reactions scale (maternal [PUN-M] 
and paternal [PUN-F] ratings) of the Socialization of Emotion Scale. Personality covariates 
included three scales from the Multidimensional Personality Questionnaire: Negative 
Emotionality (NEM), Positive Emotionality (PEM) and Constraint (CON). Interactions are 
denoted as the product of the relevant variables. 
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Table 7 
Hierarchical Multiple Regression of Emotional Dysregulation on Emotional Vulnerability, 

History of Invalidation (Minimization Reactions), and Interactions with Personality Covariates 

among Women in the Screening Study (N = 982 Listwise) 

Model Variables Entered Β SE β t p R2 ∆ p for F ∆ Adj. R2 

1 NEM 
PEM 
CON 
 

1.11 
-0.48 
-0.32 

0.05 
0.05 
0.06 

0.55 
-0.23 
-0.14 

22.01 
-9.12 
-5.54 

.000 

.000 

.000 

.404 .000 .403 

2 NEM 
PEM 
CON 
GEDM 
 

0.71 
-0.40 
-0.36 
12.88 

0.05 
0.05 
0.05 
0.91 

0.35 
-0.19 
-0.16 
0.38 

13.03 
-8.29 
-6.84 
14.14 

.000 

.000 

.000 

.000 

.101 .000 .504 

3 NEM 
PEM 
CON 
GEDM 
MIN-M 
MIN-F 
 

0.67 
-0.39 
-0.35 
12.84 
0.94 
0.67 

0.05 
0.05 
0.05 
0.91 
0.65 
0.62 

0.33 
-0.18 
-0.15 
0.38 
0.05 
0.04 

12.29 
-8.16 
-6.77 
14.17 
1.44 
1.09 

.000 

.000 

.000 

.000 

.149 

.276 

.006 .003 .509 

4 NEM 
PEM 
CON 
GEDM 
MIN-M 
MIN-F 
GEDM * MIN-M 
GEDM * MIN-F 
MIN-M * MIN-F 

0.67 
-0.39 
-0.35 
12.86 
1.12 
0.66 
-0.63 
1.37 
-0.31 

0.05 
0.05 
0.05 
0.91 
0.66 
0.63 
1.05 
1.04 
0.32 

0.33 
-0.19 
-0.15 
0.38 
0.06 
0.04 
-0.02 
0.04 
-0.02 

12.20 
-8.23 
-6.74 
14.08 
1.68 
1.06 
-0.60 
1.31 
-0.95 

.000 

.000 

.000 

.000 

.093 

.292 

.546 

.190 

.341 

.001 .411 .509 

Note. All independent variables were centered. The dependent variable in this analysis was 
emotional dysregulation (Difficulties in Emotion Regulation Total scale). Emotional 
vulnerability was operationalized by the Total scale of the General Emotional Dysregulation 
Measure (GEDM). History of invalidation was operationalized by the Minimization Reactions 
scale (maternal [MIN-M] and paternal [MIN-F] ratings) of the Socialization of Emotion Scale. 
Personality covariates included three scales from the Multidimensional Personality 
Questionnaire: Negative Emotionality (NEM), Positive Emotionality (PEM) and Constraint 
(CON). Interactions are denoted as the product of the relevant variables.  
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Table 8 
Hierarchical Multiple Regression of Self-Reported Borderline Personality Disorder Symptoms 

on Emotional Vulnerability, History of Invalidation (Minimization Reactions), and Interactions 

with Personality Covariates among Women in the Screening Study (N = 982 Listwise) 

Model Variables Entered Β SE β t p R2 ∆ p for F ∆ Adj. R2 

1 NEM 
PEM 
CON 
 

0.14 
-0.03 
-0.04 

0.01 
0.01 
0.01 

0.63 
-0.13 
-0.17 

26.79 
-5.51 
-7.22 

.000 

.000 

.000 

.477 .000 .475 

2 NEM 
PEM 
CON 
GEDM 
 

0.10 
-0.02 
-0.05 
1.37 

0.01 
0.00 
0.01 
0.09 

0.44 
-0.09 
-0.19 
0.36 

17.40 
-4.34 
-8.73 
14.49 

.000 

.000 

.000 

.000 

.093 .000 .567 

3 NEM 
PEM 
CON 
GEDM 
MIN-M 
MIN-F 
 

0.10 
-0.02 
-0.05 
1.37 
-0.02 
0.08 

0.01 
0.01 
0.01 
0.09 
0.07 
0.06 

0.43 
-0.09 
-0.18 
0.36 
-0.01 
0.04 

16.93 
-4.31 
-8.65 
14.47 
-0.33 
1.30 

.000 

.000 

.000 

.000 

.743 

.193 

.001 .280 .568 

4 NEM 
PEM 
CON 
GEDM 
MIN-M 
MIN-F 
GEDM * MIN-M 
GEDM * MIN-F 
MIN-M * MIN-F 

0.10 
-0.02 
-0.05 
1.34 
-0.02 
0.11 
0.25 
-0.03 
-0.06 

0.01 
0.00 
0.01 
0.10 
0.07 
0.07 
0.11 
0.11 
0.03 

0.43 
-0.09 
-0.18 
0.35 
-0.01 
0.05 
0.07 
-0.01 
-0.04 

17.03 
-4.45 
-8.57 
14.14 
-0.23 
1.70 
2.26 
-0.27 
-1.76 

.000 

.000 

.000 

.000 

.817 

.090 

.024 

.786 

.079 

.005 .009 .571 

Note. All independent variables were centered. The dependent variable in this analysis was count 
of self-reported symptoms of Borderline Personality Disorder from the Structured Clinical 
Interview for DSM-IV Axis II Personality Questionnaire. Emotional vulnerability was 
operationalized by the Total scale of the General Emotional Dysregulation Measure (GEDM). 
History of invalidation was operationalized by the Minimization Reactions scale (maternal 
[MIN-M] and paternal [MIN-F] ratings) of the Socialization of Emotion Scale. Personality 
covariates included three scales from the Multidimensional Personality Questionnaire: Negative 
Emotionality (NEM), Positive Emotionality (PEM) and Constraint (CON). Interactions are 
denoted as the product of the relevant variables. 
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Table 9 
Descriptive Statistics for Laboratory Study Variables on Raw Data 

Variable N Min. Max. M SD Skewness Kurtosis

GEDM Total Scale 107 -1.61 .78 -.57 .55 .37 -.50 
BSL – NSF count 99 0 21 1.87 3.09 3.29 15.30 

BSL – SCL (µS) 103 1.09 13.36 5.67 3.01 0.61 -0.18 

BSL – RSA 91 3.66 9.42 6.88 1.07 -0.38 0.59 
VIEW – Average Latency (s) 86 1.26 2.65 1.87 .28 .62 .44 
VIEW – Average Rise (s) 86 1.33 10.77 2.60 1.57 3.19 11.98 

VIEW – Average Amplitude (µS) 98 0 1.24 .27 .30 1.45 1.51 

VIEW – Habituation  96 0 15 6.08 5.30 0.58 -1.00 
VIEW – Total NSF count 98 0 29 5.27 6.77 1.85 2.80 
RATE – Amplitude 1 102 0 2.24 .31 .46 2.08 4.45 
RATE – Amplitude 2 102 0 1.90 .11 .27 4.06 21.53 
RATE – Amplitude 3 101 0 1.78 .12 .30 3.43 13.41 
RATE – Amplitude 4 101 0 1.29 .15 .29 2.45 5.72 

RATE – Mean Amplitude (µS) 101 0 1.13 .18 .22 1.87 4.05 

POST – NSF count 100 0 9 1.57 2.48 1.75 2.02 
POST – RSA 90 4.65 9.36 6.99 .099 0.32 0.01 
PASAT-C – Quit Time (s) 106 3 600 305.73 266.12 0.08 -1.89 

Note. GEDM = General Emotional Dysregulation Measure. BSL = Baseline task. SCL = Skin 
Conductance Level. NSF = Nonspecific Fluctuation count. RSA = Respiratory Sinus Arrhythmia 
(Vagal Tone). VIEW = View task. Average Latency = Average time between stimulus onset and 
skin conductance response onset across 15 image trials for trials with a skin conductance 
response (SCR). Average Rise = Average time between skin conductance response onset and 
peak amplitude across 15 image trials for trials with a SCR. Average Amplitude = Average skin 
conductance response amplitude across 15 image trials. Habituation = number of trials until two 
consecutive trials with no skin conductance response. Total NSFs = Total count of nonspecific 
fluctuations in addition to the skin conductance response fluctuation across 15 image trials. 
RATE = Rating task. Amplitudes 1 through 4 indicate skin conductance response amplitude to 
each of four false feedback presentations and Mean Amplitude indicates mean skin conductance 
response amplitude across the four trials of false feedback. POST = Post task. PASAT-C = Paced 
Auditory Serial Addition Task – Computerized. Quit Time = Time until quitting task on third 
trial.  
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Table 10 
Skin Conductance Response Amplitude to View Task Images in Laboratory Study 

Image Content Max. M (µS) SD 

8485 Racecar and driver on fire 0.89 0.12 0.22 
1930 Great white shark with teeth exposed 1.14 0.13 0.27 
9630 Nuclear mushroom cloud 1.99 0.14 0.33 
1120 Snake with fangs displayed 2.14 0.23 0.45 
3068 Dead body of a man in bed with a  massive gunshot wound 

to his head  
2.70 0.26 0.52 

2730 Boy with face in cow’s buttocks 1.35 0.26 0.40 
9921 Fire rescuer carrying person out of burning building 1.72 0.28 0.46 
1201 Tarantula on a person’s shoulder 2.33 0.28 0.45 
3030 Boy’s face with large gash wound 3.50 0.28 0.51 
6510 Man wearing ski mask holding knife menacingly towards 

camera 
3.61 0.30 0.55 

3250 Human chest opened during surgery or autopsy with organs 
visible 

2.52 0.30 0.53 

9405 Mutilated hand 3.81 0.33 0.63 
6230 Loaded hand gun pointed at camera 2.13 0.33 0.45 
3102 Badly burned boy in hospital bed 2.92 0.38 0.63 
3170 Baby with large tumor on its face 2.11 0.39 0.52 

Note. Images are from the International Affective Picture Schedule and image numbers reference 
this image catalogue. Max. = The maximum skin conductance response amplitude value 
exhibited by any participant in the laboratory study. Values are sorted in increasing order of 
mean amplitude. 
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