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Chapterr 2 

Attachmentt representations and the processing of threatening information 

TwoTwo experiments were conducted to study the effect of attachment representations on the 
processingprocessing of affective information. Sixty nonclinical individuals were administered the Adult 
AttachmentAttachment Interview and subjected to an emotional Stroop task with threatening, neutral and 
positivepositive words. In comparison to secure attachment, insecure attachment was associated with 
significantlysignificantly longer color-naming response latencies in the Stroop task across all word types, 
whetherwhether presented subliminally or supraliminally. A second experiment was conducted with 
4242 participants from the original sample. This time, the threatening Stroop stimuli consisted 
ofof separation and negative social-evaluation words, thought to be of greater relevance in 
relationrelation to security of attachment. A trend was found for insecurely attached individuals to 
reactreact slower across all word types, but no differential effect of word valence was found. The 
findingsfindings are interpreted as provisional evidence for a general response inhibition in insecurely 
attachedattached individuals. 



Chapterr 2 

Generall  introduction 

Mentall  representations of attachment in adults are thought to regulate cognition and behavior 
throughh the selective processing of attachment-relevant information. This notion is basic to 
recentt developments in attachment research, but has not yet been investigated extensively. 
Thee studies reported in this paper are an attempt to experimentally study the impact of 
attachmentt representations on the processing of affective information. 

Thee Bowlby-Ainsworth attachment theory (Bowlby, 1973, 1980, 1984; Ainsworth, 
Blehar,, Waters, & Wall, 1978; Main, Kaplan, & Cassidy, 1985) proposes that mental 
representationss of attachment relationships are shaped in childhood experiences with primary 
caregivers.. These mental models enable children to anticipate their caregivers' behavior, to 
interprett it and to adapt their own behavior to that of the caregivers. Parents who are not 
sensitivee and consistently responsive towards the child's signals of distress or fear are 
thoughtt to contribute to the development of an insecure mental representation of attachment. 
Rejectionn of attachment behavior, overprotectiveness, guilt-induction, and, even more 
severe,, physical and emotional abuse and neglect are all examples of insensitive and 
unresponsivee caregiving. Regardless of whether parents are sensitive and responsive, or 
repeatedlyy show consistently irresponsive or inconsistently responsive behavior towards a 
child,, the attachment behavioral reaction of the child towards the parent(s) will become so 
"overlearned""  that its rules will be applied automatically and outside awareness. The total set 
off  these rules, known as the internal working model or mental representation of attachment, 
will ,, once established, become increasingly resistant to change in the course of time, because 
itt functions on an automatic level. Since these representations regulate information 
processing,, expectations, and decision-making in relationships, they tend to become self-
confirming.. Consequently, mental attachment representations established early in life are 
thoughtt to be of great influence on all future attachment relationships. To be changed 
substantially,, the mental models have to be brought into consciousness and "corrected" by 
neww emotional experiences, such as occurs in psychotherapy. 

Inn the course of intergenerational attachment studies, the Adult Attachment Interview 
(AAI )) was developed by George, Kaplan, and Main (1985), and aimed at identifying 
attachmentt on a cognitive-representational level. The AAI is a semi-structured interview with 
questionss concerning relationships with parents in the past and present, and questions 
concerningg specific attachment-related experiences like separation, loss, illness, and 
emotionall  distress. Individuals who are rated autonomous on the basis of their AAI transcript 
tendd to value attachment relationships. They present a coherent picture of their attachment 
biography,, whether their childhood attachment experiences were favorable or not. 
DismissingDismissing adults tend to avoid discussing the importance and influence of attachment 
relationshipss in their lives. On an abstract level, they present a positive image of their parents 
butt are unable to support it with concrete childhood memories of loving parents. An 
idealizingg stance and a claim of lack of childhood memories are characteristic of these 
individuals.. Preoccupied adults are still highly enmeshed in past attachment relationships and 
unablee to describe their experiences coherently. They may still be angry with their parents or 
passivelyy trying to please them. There is a fourth classification for an unresolved state of 
mindd with respect to loss or trauma; this is coded when respondents show signs of 
disorganizationn or disorientation during discussions of potentially traumatic events. The 
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indicess for the unresolved attachment category in the AAI are not representative of the overall 
statee of mind with regard to attachment, and consequently individuals classified as 
unresolvedd receive a best-fitting alternate classification as autonomous, dismissing or 
preoccupied. . 

Attachmentt representations are expected to determine the way in which individuals 
handlee their negative emotions. Dismissing adults are thought to minimize or deactivate their 
negativee emotions, turning their attention away from negative attachment experiences, 
whereass preoccupied adults are expected to maximize or hyperactivate their negative 
emotions,, being easily overwhelmed by negative attachment experiences. Autonomous 
individualss maintain a balance between expressing their concerns and emotions, and orienting 
towardss other aspects of their environment. Dozier and Kobak (1992) presented 
psychophysiologicall  evidence in support of this activation interpretation of attachment. They 
showedd that skin conductance levels increased in dismissing individuals when they were 
askedd about difficult attachment experiences, even while these participants verbally reported 
extremelyy positive parental interactions or played down the importance of early negative 
experiencess of separation or rejection. 

Inn the third volume of his impressive trilogy Attachment and Loss, John Bowlby 
devotedd a chapter to an information processing approach to defense. He showed how 
sensoryy information can be subject to defensive exclusion if "when accepted for processing 
inn the past, [it] has led the person concerned to suffer more or less severely" (Bowlby, 1980, 
Chapterr 4, p. 69). Bowlby described how sensory inflow goes through many stages of 
selection,, interpretation, and appraisal, mostly outside awareness, before influencing 
behavior.. Most selective exclusion of incoming information is both necessary and adaptive, 
servingg as protection against cognitive overload. One can speak of defensive exclusion, 
however,, when the information is excluded from further processing, not because of overload 
butt because of its affective content. This exclusion may be adaptive for a certain time and in 
certainn circumstances, but can become maladaptive when it persists (Bowlby, 1980). 

Inn the past two decades, the study of human information processing has developed 
greatly.. Cognitive psychologists recognized that capacity limitations within the cognitive 
systemm will inevitably lead to competition, and frequently to selectivity in processing. Of 
speciall  interest here is the information processing research on the relation between emotion 
andd cognition. For example, Aaron Beck has developed a schema model of cognitive 
processingg for the further understanding of cognition-emotion interaction (Beck, 1976; Beck 
&&  Emery, 1985). According to Beck, a cognitive schema consists of a stored domain of 
knowledgee that interacts with the processing of new information. When activated, a specific 
schemaa regulates perceptions, interpretations, and memory storage, leading to biases for 
informationn that is congruous with the predominant schema. Beck's model predicts that 
individualss should demonstrate attentional and memory biases for information that is 
consistentt with their emotional state. Consequently, these biases are thought to play an 
importantt role in the maintenance of emotional disorders like anxiety and depression. Beck's 
model,, among others, has given rise to a huge amount of experimental research into attention 
andd memory biases, both in clinical and nonclinical samples. Strong research evidence (for a 
review,, see Mathews & MacLeod, 1994) now exists for a preconscious, automatic attentional 
biass for threatening information in anxious individuals. Negative mood-congruous memory 
biasess are likely to be found in depressed individuals. Williams, Watts, MacLeod and 
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Mathewss (1988) have developed models that account for these differential cognitive biases in 
emotionall  disorders. According to them, different stages of information processing may 
accountt for different biases in different individuals. They have proposed that anxiety 
selectivelyy activates mood-congruous representations, which accounts for a consistent pattern 
off  preconscious (automatic) attentional biases for threatening information in anxious 
individuals.. Depression, however, is thought to lead to an over-elaboration of mood-
congruouss information, shown in explicit memory biases for depression-relevant 
information. . 

Thee models of Williams et al. can be considered a refinement of Beck's schema-
model,, but also of Bowlby's defensive exclusion hypothesis. If cognitive experimental 
paradigmss can differentiate between individuals with different attachment representations, it 
wil ll  provide strong support for the information-processing aspects of attachment theory. 
Also,, it will provide information about the psychological functioning of individuals with 
differentt attachment representations that has up to now been studied mainly by means of the 
AAI .. Because attachment representations are supposed to regulate the processing of affective 
information,, it should be possible to measure differences in the information-processing 
strategiess of individuals of different attachment categories. We will explore this suggestion 
usingg an experimental paradigm that has typically been used in studies investigating the 
processingg of threat-related information: the emotional Stroop task. In this task, the color of 
thee ink in which different words are written has to be named as fast as possible while 
ignoringg the content of the words. Interference arising from the meaning of the word slows 
thee naming of the color down. Longer reaction latencies shown on certain emotionally 
valencedd stimuli are interpreted as evidence for a selective processing bias for emotional 
informationn of that valence. The emotional Stroop paradigm in this study is based on the 
modell  of selective processing of anxiety-relevant information as described by Williams et al. 
(1988).. Employing subliminal threat stimuli, recent cognitive experiments have shown that 
anxietyy is generally associated with a selective processing bias towards threat-related 
information.. This bias is mediated by automatic, pre-attentive processes that do not involve 
consciouss awareness (Mogg, Kentish, & Bradley, 1993; Mogg, Bradley, Williams, & 
Mathews,, 1993; MacLeod & Hagan, 1992; van den Hout, Tenney, Huygens, Merckelbach, 
&&  Kindt, 1995). 

Inn many Stroop studies some type of differential effect on threat stimuli has been 
foundd for high-anxious versus low-anxious individuals (e.g., Mogg et al., 1993; van den 
Houtt et al., 1995). This effect is more robust in clinical as compared to nonclinical samples 
(e.g.,, Fox, 1994; Martin, Williams, & Clark, 1991). An anxious state of mind apparently 
enhancess the attention to threatening words, thus increasing the competition with color 
naming.. Due to its basis in adverse experiences in childhood, insecurity of attachment may 
contributee to a tendency to direct attention to cues signaling danger, thus orienting cognitive 
resources,, especially attention, towards threatening information. Following this line of 
reasoning,reasoning, we argue that in an emotional Stroop experiment threat-related stimuli should 
differentiatee between insecure (both dismissing and preoccupied) and autonomous (secure) 
attachmentt representations. 

Inn the present studies, we used an emotional Stroop task with subliminal and 
supraliminall  presentation conditions. In the first experiment, threatening, neutral, and 
positivee stimuli were presented to autonomous and insecurely attached individuals. We 
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expectedd the insecure participants to show longer response latencies on the threat words, as 
thesee are supposed to arouse anxiety, directing attention away from task performance. 
Specifically,, since attachment theory proposes that attachment models exert their influence on 
ann automatic level, we expected the most pronounced differential effect for threat words in 
thee subliminal condition with the insecurely attached group (cf., MacLeod & Hagan, 1992; 
vann den Hout et al., 1995). In view of the findings of Dozier and Kobak (1992), dismissing 
participantss were expected to show interference on threatening stimuli only when presented 
subliminally,, while we expected preoccupied participants to show interference on threatening 
stimuli,, regardless whether presented subliminally or supraliminally. To be able to 
differentiatee between the effect of trait and state anxiety and the effect of attachment insecurity 
perr se, we also investigated whether response latencies were related to self-report measures 
off  trait and state anxiety. 

Experimentt 1 

Method d 
ParticipantsParticipants and Procedure 
Sixtyy healthy individuals were recruited from the general population by means of newspaper 
advertisementss asking for participants in a research project entitled "Perception, personality 
andd childhood." The sample consisted of 15 men and 45 women. Mean age of the sample 
wass 38 years (range 25-58). All participants had a high school or university education. 

Participantss were tested individually at our lab. Participation consisted of two 2.5-
hourr sessions, one week apart. At the first session, the emotional Stroop task plus awareness 
checks,, and the AAI were administered. At the second testing, a number of questionnaires 
weree administered, as well as two other tasks not reported in this paper. At the end, 
participantss received Hfl. 50 for their participation. 

Measures Measures 
Emotionall  Stroop task. Stimulus words: The 3x24 stimulus words were chosen from 

aa list of 2250 words that had been rated by independent raters as belonging to one of 5 
categoriess (ter Laak, 1992). For our study, words were selected from the categories positive, 
suchh as "optimism," "happiness"; neutral, such as "practical," "short"; and threatening, such 
ass "murder," "fatal". AU words had been matched for length (number of letters as well as 
numberr of syllables), and for the degree to which the raters had judged the word as typical 
forr the category. The latter judgement is believed to be highly associated with frequency in 
dailyy use. 

Hardware:: The words were presented on a high resolution VGA color monitor that 
wass connected to a 386 microcomputer. The response time was recorded in milliseconds by a 
voicee key (100-3000 Hz) that was connected to the computer. The experimenter recorded the 
colorr named by pushing a button on a response panel. 

Software:: Before the Stroop words appeared in the center of the screen, a fixation 
squaree was presented for 500 msec. The stimuli appeared in 6-mm capital letters in one of 
fourr colors (red, yellow, blue or green). Participants were instructed to ignore the word 
meaningg and name the color as fast as possible. They started out with 18 practice trials, after 
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whichh all stimulus words were presented twice in the subliminal (masked) and twice in the 
supraliminall  (unmasked) condition, resulting in a total of 72 x 2 x 2 = 288 trials, which were 
dividedd into 8 blocks of 36 trials. Words, masking condition and word color were randomly 
mixed,, with the constraints that each color appeared in 25% of the trials, each word was 
presentedd once in each of the colors, both the same color and the same stimulus category 
couldd not appear in successive trials, and for each individual the task was newly randomized. 

Inn the supraliminal condition, the word remained on the screen until the participant 
namedd the color. In the subliminal condition, the word was replaced by a mask (a row of 
###)) of the same length and in the same color after 14.3 msec (i.e., one VDU raster scan). 
Thee masking procedure was designed to prevent conscious awareness of the words, without 
preventingg semantic processing (cf., Marcel, 1983; MacLeod & Hagan, 1992). 

Awarenesss check. To make sure the participants had been unable to consciously 
perceivee the stimuli in the masked presentation condition, a forced-choice word 
discriminationn task was presented. This task consisted of 96 trials, divided into 8 blocks of 
122 trials each. After each Stroop block, an awareness block was presented. Half of the time a 
wordd was presented for 14.3 msec, while during the other half a random letter string of the 
samee length was presented. Both were immediately followed by a mask of equivalent length. 
Participantss were instructed to decide whether the letter string appearing before the mask was 
aa word or not, and indicate their decision by pressing a button on a response panel. 
Participantss were expected to show only chance levels of performance on this task if our 
assumptionss about the subliminal presentation were correct. 

Adultt Attachment Interview. The AAI is a semi-structured interview with 21 
questionss plus standardized probes. Respondents are asked for descriptions of their 
childhoodd relationships with their parents in general, and in specific situations like illness, 
distress,, and separation. Furthermore, they are asked about memories of rejection and threat 
byy the parents, and about abuse by and loss of important figures. Respondents are also asked 
howw they think their childhood experiences have influenced them and their behavior towards 
theirr own children; and they are asked about their current relationship with their parents. The 
codingg system of the AAI does not depend on what respondents say they remember, but on 
howw they speak about their experiences in terms of coherence. Adult attachment 
classificationss show a reasonable test-retest reliability over 2-month and 12-month periods, 
andd are independent of IQ, autobiographical memory, verbal ability, social desirability, 
interviewer,, and coder (Bakermans-Kranenburg & van IJzendoorn, 1993; Benoit & Parker, 
1994).. AAI classifications have also been shewn to predict the parents' child-rearing 
behavior,, as well as their children's attachment security (van IJzendoorn, 1995). 

Thee AAI' s of the participants in this study were coded according to the coding manual 
(Mainn & Goldwyn, 1991) by Dr. C. de Ruiter, who was trained in Charlottesville, Virginia 
inn 1990 and has 85% intercoder reliability with Dr. M. Main. 

STAI.. The STAI (Spielberger's State-Trait Anxiety Inventory; Dutch version: van der 
Ploeg,, Defares, & Spielberger, 1979) contains 20 statements about trait anxiety (e.g., "I 
worryy too much about unimportant matters") and 20 statements about state anxiety (e.g., "I 
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amm nervous"). Participants indicate on a four-point scale how strongly the statements apply to 
them. . 

Results s 
AdultAdult Attachment Interview 
Twoo of the AAI' s were lost due to equipment failure. Of the remaining 58 participants, 41 
(71%)) were classified autonomous, 12 (21%) dismissing, and 5 (8%) preoccupied. 
Comparingg this distribution to the AAI distributions usually found in nonclinical samples 
(vann Uzendoorn & Bakermans-Kranenburg, 1996), percentages in our sample were not 
significantlyy different (Kroonenberg, 1998). Three autonomous and 1 dismissing respondent 
weree classified as unresolved. Analyses of the Stroop response latencies were performed 
bothh for 3-way and 4-way AAI classifications; there were no differences in the results. The 
resultss reported here are based on 3-way AAI classifications with the unresolved participants 
classifiedd according to their secondary (or 'forced') attachment classification. 

STAI STAI 
Thee scores on the STAI were not significantly different from the normative scores for trait 
andd state anxiety for nonclinical samples. There was no significant relation between the trait 
andd state scores on the STAI on one hand, and the AAI classifications on the other hand. 
Also,, there was no significant relation between both STAI scores and the response latencies 
onn the Stroop task for any of the word types. For this reason the STAI was left out of further 
analyses. . 

Stimuluss type 

Threatening-masked d 
Neutral-masked d 
Positive-masked d 

Threatening-unmasked d 
Neutral-unmasked d 
Positive-unmasked d 

Dismissing g 
(«=1D D 

M M 

776 6 
764 4 
769 9 

877 7 
827 7 
852 2 

SD SD 

104 4 
110 0 
110 0 

173 3 
125 5 
127 7 

Autonomous s 
(nn = 40) 

M M 

701 1 
702 2 
701 1 

792 2 
754 4 
759 9 

SD SD 

85 5 
86 6 
88 8 

115 5 
98 8 
106 6 

Preoccupied d 
(n(n = 5) 

M M 

763 3 
766 6 
764 4 

852 2 
835 5 
811 1 

SD SD 

178 8 
152 2 
157 7 

182 2 
175 5 
168 8 

Tablee 1. Mean reaction times in msecs for the 3 types of stimuli in 2 masking conditions for participants 
inn Experiment 1 

EmotionalEmotional Stroop Task 
Onn the awareness checks, our participants' performance did not significantly differ from 
chance,, indicating they had not been able to consciously recognize the stimulus words in the 
maskedd condition. 

Reactionn times on the Stroop task were excluded from the analyses when participants 
madee errors or when response times were under 300 msec or over 3000 msec (cf., Lavy & 
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vann den Hout, 1993). Two participants were left out of the analyses because of too much 
missingg data. Mean response latencies on the Stroop task are presented in Table 1. A 
repeated-measuress analysis of variance (ANOVA) was conducted with attachment group as 
between-subjectss factor, and masking condition and stimulus-word type as within-subject 
factors. . 

1000 0 

950 0 

900 0 

850 0 

800 0 

750 0 

700 0 

6500 -

6000 -

550 0 

500 0 
11 1 1 r 

8. . 
1 1 

1000 0 

'OO Dismissing (n=ll) 

-OO Autonomous (n=40) 

- A —— Preoccupied (n=5) 

-OO Autonomous (n=40) 

AA Insecure (n=16) 

Figuree la. Mean reaction times (in msecs) for 
dismissing,, autonomous and preoccupied participants 
inn Experiment 1. 

Figuree lb. Mean reaction times (in msecs) for 
autonomouss and insecurely attached participants 
inn Experiment 1. 

Figuree la shows the mean response latencies on threatening, neutral, and positive words in 
thee masked and the unmasked condition for dismissing, autonomous, and preoccupied 
participants.. Across conditions and word types, dismissing and preoccupied participants took 
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longerr to name the color of the words than autonomous participants. This is revealed in a 
marginallyy significant main effect for AAI classification: F (2, 56) = 2.75, p < .10. There 
wass no significant difference in reaction latencies between the dismissing and the preoccupied 
participants,, whatever the masking condition or stimulus word type. When the dismissing 
and d 
thee preoccupied group were collapsed into one insecurely attached group (Figure lb), the 
mainn effect for AAI classification was significant: F (1, 56) = 5.56, p < .05. There was a 
significantt interaction effect for masking condition x word type (F (2,108) = 8.50, p < .01): 
participantss responded slower to the threatening words in the unmasked condition. There also 
wass a significant main effect for masking condition (F (1, 56) = 52.93, p < .001): all 
participantss responded slower to the unmasked than to the masked stimuli. There was no AAI 
classificationn x word type x masking interaction effect. There were also no significant AAI 
classificationn x word type or AAI classification x masking interaction effects. 

Discussion n 
Ass expected, insecurely attached participants did respond more slowly than the autonomous 
ones,, but this result was not differentiated by stimulus-word type. Insecure attachment 
appearedd to be significantly associated with a tendency to respond slower to all word types. 
Thee findings on this Stroop task did not provide support for our hypothesis that insecure 
attachmentt is associated with an attentional bias for threat-related words. Neither did we find 
aa relation between high levels of anxiety and anxious attachment representations. We also 
failedd to find a significant association between state and trait anxiety and threat-related Stroop 
interference,, a finding which is not uncommon in nonclinical samples (e.g., Fox, 1994; 
Martinetal.,, 1991). 

Thee failure to find support for our hypothesis may be due to the fact that the 
threateningg words used were not directly related to attachment. Research with anxiety patients 
hass shown that longer response latencies on the Stroop task are particularly found with 
stimuluss words that are related to the specific concerns of the participants (e.g., Watts, 
McKenna,, Sharrock, & Trezise, 1986). The threatening words used in this experiment were 
mainlyy related to physical threat, an area that may not be of particular concern to individuals 
withh insecure attachment representations. 

Inn a second experiment, specific attachment-related threatening stimuli were presented 
too the same participants. 
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Experimentt 2 

Experimentt 2 was designed to investigate whether the absence of differential effects in 
Experimentt 1 was due to the use of nonattachment-specific stimuli. We constructed a new set 
off  emotional Stroop stimuli to investigate attachment-related selective information processing 
inn the areas of separation (de Ruiter & van IJzendoorn, 1992) and negative social evaluation 
(dee Ruiter & Garssen, 1989; Pollard & Cox, 1988). These areas are thought to be of specific 
importancee to insecurely attached individuals, even when their insecurity has not (yet) led to 
clinicall  diagnoses. This time, we expected insecurely attached individuals to show longer 
responsee latencies upon attachment-related stimuli, in this case stimuli concerning separation 
andd negative social evaluation. These are supposed to be specifically related to their insecure 
internall  working models of attachment, causing attention to be directed to these stimuli, and 
consequentlyy interfering with task performance. Dismissing participants were expected to 
showw interference only when the stimuli were presented subliminally, while preoccupied 
participantss were expected to react slower to attachment-related negative stimuli regardless of 
presentationn condition. Again, we also investigated whether response latencies were related 
too self-report measures of trait and state anxiety. 

Method d 
ParticipantsParticipants and Procedure 
Fifty-eightt individuals who had been interviewed with the AAI in Experiment 1 were invited 
too participate in Experiment 2. Of this group, 42 individuals (9 men, 33 women; mean age 40 
years,, range 27-60) responded to a letter or phone call asking them to take part in this 
"retest,""  which took place about 2 years after Experiment 1 had been conducted. 

Participantss individually visited our lab and completed the Stroop task, another task 
nott reported on in this paper, the STAI, and several other questionnaires. The order of the 
taskss was counterbalanced across the sample. The whole session took 1.5 hours. After the 
lastt task, participants received Hfl. 25 for their participation. 

Measures Measures 
Emotionall  Stroop task. Stimulus words: The Stroop stimulus set consisted of 12 

separationseparation words, such as "reject," "abandon"; 12 negative evaluative words, such as 
"criticism,""  "ridicule"; and 12 neutral words, such as "announce," "practical". All words 
weree matched for length and for frequency in Dutch written language (Uit den Boogaart, 
1975). . 

Hardware:: The experimental hardware used in Experiment 2 was the same as that 
usedd in Experiment 1. 

Software:: The experimental software used in Experiment 2 was similar to that used in 
Experimentt 1, except for the stimuli. The 36 stimulus words were all presented twice in the 
unmaskedd and twice in the masked condition, resulting in a total of 36 x 2 x 2 = 144 trials, 
whichh were divided into 4 blocks of 36 trials each. The randomization procedure was similar 
too that in Experiment 1. In view of the results from the awareness check in Experiment 1, it 
wass not thought necessary to again test for awareness under the same experimental 
circumstances. . 
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Results s 
AAIAAI Distribution 
Attachmentt classifications from the previous study the respondents had participated in were 
distributedd more or less similarly across this subsample. Of the current group, 31 (74%) 
participantss were autonomous, 7 (17%) were dismissing and 4 (9%) preoccupied. 

STAI STAI 
Thee scores on the STAI were not significantly different from the normative scores for 
nonclinicall  samples. There was no significant relation between the STAI scores and the AAI 
classifications.. Also, there was no significant relation between the STAI scores and the 
responsee latencies for any of the word types. For this reason, the STAI was left out of 
furtherr analyses. 

EmotionalEmotional Stroop Task 
Reactionn times were excluded from the analyses when participants made errors or when 
responsee times were under 300 msec or over 3000 msec. Mean response latencies on this 
Stroopp task are presented in Table 2. A repeated-measures analysis of variance (ANOVA) 
wass conducted with attachment group as between-subjects factor, and masking condition and 
stimulus-wordd type as within-subject factors. 

Dismissingg Autonomous Preoccupied 

Stimuluss type 

Separation-masked d 
Evaluation-masked d 
Neutral-masked d 

Separation-unmasked d 
Evaluation-unmasked d 
Neutral-unmasked d 

M M 

111 111 
699 9 
708 8 

790 0 
784 4 
766 6 

(nn = 7) 

SD SD 

76 6 
83 3 
79 9 

106 6 
113 3 
74 4 

in in 

M M 

663 3 
650 0 
670 0 

725 5 
724 4 
721 1 

== 31) 

SD SD 

78 8 
77 7 
76 6 

93 3 
75 5 
86 6 

(n n 

M M 

698 8 
709 9 
709 9 

728 8 
744 4 
771 1 

== 4) 

SD SD 

63 3 
84 4 
69 9 

54 4 
60 0 
51 1 

Tablee 2. Mean reaction times in msecs for the 3 types of stimuli in 2 masking conditions for participants 
inn Experiment 2 

Figuree 2a shows the mean response latencies on separation, negative evaluation, and 
neutrall  words in the masked and unmasked condition for dismissing, autonomous, and 
preoccupiedd participants. This time, we found a marginally significant interaction effect for 
AAII  classification x word type: F (4, 84) = 2.09, p < .10. Because of the small number of 
participants,, this effect is difficult to interpret. Post-hoc analyses (Tukey's HSD) confirmed 
thatt no two groups were significantly different at a .05 level. There was no significant 
differencee in reaction latencies between the dismissing and the preoccupied participants, 
whetherr the stimuli were presented masked or unmasked. When the dismissing and the 
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preoccupiedd group were collapsed into one insecurely attached group (Figure 2b), there was 
noo interaction between attachment category and word type. Only a marginally significant 
mainn effect for AAI classification appeared (F (1, 42) = 2.97, p = .06): insecurely attached 
participantss were slower on all trials, regardless whether the stimuli were attachment-related 
orr neutral. In both the two-group- and the three-group-analyses there was a significant main 
effectt for masking (p < .001): all participants reacted faster on the subliminal trials, whatever 
thee stimulus word category. There was no AAI classification x word type x masking 
interactionn effect. 
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Figuree 2a. Mean reaction times (in msecs) for 
dismissing,, autonomous and preoccupied participants 
inn Experiment 2. 

Figuree 2b. Mean reaction times (in msecs) for 
autonomouss and insecurely attached participants 
inn Experiment 2. 
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Attachmentt and information processing 

Generall  Discussion 

Inn Experiment 2, insecure attachment was again associated with longer response latencies 
acrosss all stimulus-word types. Apparently, the attachment-related threatening stimuli did not 
differentiatee any better between insecurely attached and autonomous individuals than the 
physicallyy threatening words. 

Evenn though we did find a general slowing down of reaction times in insecurely 
attachedd participants, our hypotheses concerning a differential effect of attachment security on 
thee processing of physically threatening and attachment-related threatening information were 
nott supported by the results of both experiments. Before we interpret the meaning of the 
findingfinding that insecurely attached participants reacted slower to all stimulus categories in both 
Stroopp tasks, we have to evaluate possible shortcomings in our experimental set-up. 

First,, the design of the tasks may have been inadequate. In both experiments, we 
appliedd a commonly used short masking time at which other researchers (e.g., Mogg, 
Kentish,, & Bradley, 1993) have found differential effects in nonclinical individuals. In view 
off  the ongoing debate about perceptual thresholds (see, e.g., Greenwald, Klinger, & Schuh, 
1995),, we will not enter that arena here. However, for some of our participants the masking 
mayy have been too fast, preventing a differential effect in the subliminal condition. A second 
pointt is that we randomly mixed the stimuli from the different word categories, which may 
havee decreased the impact of the words. Richards, French, Johnson, Naparstek, and 
Williamss (1992) report that individuals high in trait anxiety take longer to identify the color of 
anxiety-relatedd words compared to neutral words when presented in a blocked manner, but 
nott after a randomly mixed presentation. Also, there were few insecurely attached 
participantss in both experiments, especially in Experiment 2. Finally, we cannot be entirely 
suree whether our presumption in Experiment 2 is true, that the AAI classifications are stable 
overr a 2-year interval, because the longest known AAI test-retest study that found reasonable 
stabilityy covered a 12-month interval (Benoit & Parker, 1994). 

Thee general slowing of color-naming responses we found is usually observed in 
studiess that compare high-anxious and low-anxious individuals on mental load tasks, and is 
oftenn interpreted as response inhibition. For example, Fox's (1994) findings suggest that 
highh trait anxiety may be associated with a general inability to maintain attentional focus, 
ratherr than with an automatic attentional bias toward threatening information. However, we 
foundd no significant relations between anxiety and insecure attachment, or between anxiety 
andd response latencies. Still, our findings point to a general response inhibition in insecurely 
attachedd individuals. Whether a type of general attentional bias has been activated by 
randomlyy mixing threatening with other words, or whether the response inhibition is really 
generall  across any kind of stimulus word valence, needs to be investigated more precisely. It 
couldd be argued that individuals with an insecure attachment representation are not as good as 
autonomouss individuals at directing their attention away from the distracting words in order 
too efficiently perform the color-naming task. Somehow, the task seems to be more 
aggravatingg for them. Although never determined in humans, in monkeys it has been found 
thatt deprivation and/or separation during infancy leaves them with an irreversibly lowered 
levell  of the neurotransmitter norepinephrine (Kraemer, 1992). One consequence of this lower 
levell  is that these monkeys, even when functioning well under normal circumstances, show 
decreasedd coping skills when confronted with stressful events. As these neurotransmitter 
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levelss can only be assessed in spinal fluid, however, it is unlikely that human attachment 
representationss will be subject of this type of psychobiological research. Our findings, 
however,, provide a rationale for larger interdisciplinary studies using physiological, 
psychologicall  and psychosocial methods on the same individuals, which may be an 
interestingg avenue for further attachment research (see Fox & Card, 1999). 

Remarkablee in our results is that the slower reaction times of insecurely attached 
participantss are found both in the masked and in the unmasked version of the Stroop tasks. 
Apparently,, inhibition is also at work at the automatic level. Whether this is a robust finding 
needss to be investigated by replication, and also by using other experimental information 
processingg paradigms like attention deployment or lexical decision tasks. The present studies 
showw that insecure attachment representations indeed seem to be associated with interference 
onn a Stroop task, but that this effect is unrelated to the emotional valence of the information 
offered. . 
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