
 

ABSTRACT 
 

BOALS, ADRIEL. The Cognitive Representation of Stressful Memories. (Under the 

direction of Katherine Klein.) 

     The purpose of the present study was to explore differences in the cognitive 

representation of stressful memories versus less stressful memories.  Five hundred-fifty 

six participants indicated whether they were currently involved in a significant romantic 

relationship, had experienced the breakup of a relationship in the last 12 months, or had 

not been involved in a relationship in the last 12 months. To compare stressful memories 

to less stressful memories, participants who experienced a breakup rated how stressful the 

breakup was for them (past distress). Ninety-one participants who had experienced a 

breakup reported low distress about the breakup; 117 reported high distress.  Three 

hundred-forty eight  participants who had not experienced the breakup of a significant 

romantic relationship in the last 12 months were included in the study as comparison 

groups.  A multidimensional scaling (MDS) technique was used to measure the cognitive 

representations of participants’ memories using 6 behaviors and 6 emotions associated 

with romantic relationships.  In addition, participants completed a measure of intrusive 

thoughts about the relationship and wrote a brief essay describing their deepest thoughts 

and feelings about their past relationship and the subsequent breakup.  Results indicated 

that the cognitive representations of participants in the low stress breakup group were 

more clustered than those in the high stress breakup group .  Post-hoc analysis of current 

distress over the breakup found that participants who were less able to accept the breakup 

rated the emotions and the behaviors associated with the relationship more similarly, had 

more aberrant cognitive representations of the relationship, had more intrusive thoughts 



 
 

about the breakup, and evidenced a greater use of cause and insight words when asked to 

describe their past relationship.  Results are discussed in terms of cognitive theories of 

the structure of stressful memories and clinical theories of recovering from a stressful 

experience. 
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Introduction 

     I recently asked the students in a class I am teaching about how much school work 

they got done on September 11, 2001.  The uniform response I got from my students was 

they got “little” to “no” work done that day.  In fact, they said they got little to no work 

done the rest of that week and that this effect lingered into the ensuing weeks.  When I 

asked them why, they replied that they had trouble concentrating on things like academic 

papers they had to read or lectures their professors gave in class because they were 

preoccupied with thoughts and concerns about the terrorist strikes that occurred in New 

York and Washington.  I was not surprised by their response because I, like most people 

in our country, experienced firsthand that week what a powerful effect stress can have on 

cognitive abilities such as our ability to focus our attention.  We had the luxury of not 

being personally involved in the terrorist attacks, and yet this event still produced enough 

stress and intrusive thoughts that we experienced difficulty, if not complete failure, in 

concentrating on everyday cognitive activities like paying attention during a physics 

lecture or staying focused during a business meeting.    

Stress and Cognition 

     Research has found life stress to be linked to a number of negative health and 

psychological outcomes, including a variety of infectious diseases (Cohen & Williamson, 

1991), immune responses (Glaser, Sheridan, Malarkey, MacCallum, & Kiecolt-Glaser, 

2000), cardiovascular problems (Falger, 1989), cancer (Anderson, Kiecolt-Glaser, & 

Glaser, 1994), bipolar disorder (Johnson & Roberts, 1995), and depression (Perkins, 

Leserrman, Gilmore, Petitto, & Evans, 1991).  Although research on the effects of stress 

on health has many limitations, including a lack of consensus on a definition of stress, 
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disagreements about the measurement of stress and illness, and frequent inconsistent 

findings, there still remains strong evidence that stress is negatively related to 

immunocompetence and physical well-being (Maier, Watkins, & Fleshner, 1994).   

     In addition to affecting health, recent research suggests that stress can also affect 

cognitive abilities.  Some of this evidence comes from research on animals.  For instance, 

Diamond, Park, Heman, & Rose (1999) trained rats to learn which arm of a maze 

contained a hidden platform.  The rats were then removed from the maze for a time delay.  

During this time delay the rats were exposed to a cat (stress condition).  Exposure to the 

stressful condition (presence of a cat) did not affect memory performance in the 4-arm 

mazes, but stress did impair performance on the more difficult 6-arm mazes.   

     There are also numerous studies in the field of neurocognition suggesting that stress 

causes a physiological response in the brain that can affect its normal functioning.  When 

an organism is under stress, the adrenal cortex releases numerous corticosteriods such as 

cortisol, cortisone, and aldosterone.  The presence of such corticosteriods can have 

damaging effects on hippocampal functioning and impair memory performance (de-

Kloet, Oitzl, & Joels, 1999; Sapolsky, 1996).   

     In the field of social psychology, past research on stress and cognition has usually 

manipulated stress in the laboratory by using temporary-state conditions such as threat of 

electric shock (Upadhayay, Chadha, & Bhagat, 1985; Singh, 1984; Chadha, 1982; 

Brown, 1967), time pressure (Edland, 1989; Kruglanski & Freund, 1983; Wright, 1974), 

and threats to one’s ego (Leon & Revelle, 1985).  The results from these studies indicate 

that stress, given their operationalizations of the term, has a negative effect on cognitive 

processing.  For example, in a study by Sorg & Whitney (1992) participants performed a 
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cognitive task (playing a video game) under low ego threat or high ego threat conditions.  

Results indicated that after the game participants high in trait anxiety performed worse on 

a working memory task in the high ego threat condition than in the low ego threat 

condition.  Thus demonstrating that states of anxiety and stress can impair cognitive 

functioning.  

     More recent research has begun to explore the effect of life stress on cognitive 

processes (Baradell & Klein, 1993; Klein & Barnes, 1994; Klein & Boals,  2001a ; Klein 

& Boals, 2001b).  These studies operationalize stress as major life events as opposed to a 

temporary state manipulated in a  laboratory.  A study by Baradell & Klein (1993) 

measured participants’ life stress using a major life events checklist, and then tested their 

problem solving ability by having them perform 3-term analogy problems.  Participants 

who were highly aware of their sensations (private body consciousness) and who had 

high life stress solved fewer analogy problems.  Further analysis revealed that, in addition 

to solving fewer analogies, the high private body consciousness, high stress participants 

used more hypervigilant cognitive strategies to solve the analogies, compared to low 

private body consciousness, low stress participants.  A follow-up study (Klein & Barnes, 

1994) was designed to include task complexity.  Similar to the Baradell & Klein (1993) 

study, Klein & Barnes measured participants’ life stress, then had participants solve 

analogy problems.  In addition to the more complex 3-term analogies, 2-term analogies 

were included.  On the more simple, 2-term analogies, there was no relationship between 

stress and performance.  However, similar to the results in the previous study, 

participants who scored high on stress, body consciousness, and state-anxiety performed 

significantly more poorly on the more complex, 3-term analogies.   
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     A limited capacity theory of information processing was used to explain these results 

along with the hypothesis that stress consumes cognitive processing resources.  If stress 

consumes cognitive capacity, then people high in stress will have fewer cognitive 

resources available for ongoing tasks.  If the cognitive task is relatively easy (i.e.- 4-arm 

mazes, 2-term analogies), then a modest reduction in cognitive resources should not have 

any measurable effect.  However, on more difficult tasks (i.e.- 6-arm mazes, 3-term 

analogies), those with high stress will not have enough cognitive resources available to 

perform the task and will turn to hypervigilant strategies, resulting in poorer performance.   

Stress and Working Memory 

     The next question is how does stress affect cognitive processing?  To search for an 

answer, we went to the core of all cognitive processing; working memory .  “Working 

memory” is defined as “the capacity for controlled, sustained attention in the face of 

interference or distraction”, (Engle, Kane, & Tuholski, 1999, p.104).  Individual 

differences in working memory have been found to be associated with language 

comprehension (Daneman & Carpenter, 1983), reasoning (Carpenter & Just, 1989), 

problem solving (Jurden, 1995), following directions (Engle, Carullo, & Collins, 1991), 

academic achievement (Turner & Engle, 1989), scores on the SAT-verbal (Carpenter & 

Daneman, 1980),  age-related differences in integrative reasoning (Salthouse, 1992), and 

fluid intelligence (Engle, Tuholski, Laughlin, & Conway, 1999).  Because working 

memory capacity is a finite, limited capacity system, attention must be selective.  It is the 

role of working memory to select what attention is devoted to.  The problem is, there are 

usually distractors that are irrelevant to what we should be thinking about that compete 

for cognitive attention.  Therefore, attention focus requires not only the processing of 
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task-relevant information, but also the inhibiting of distractors (Stoltzfus, Hasher, & 

Zacks, 1996).    Many of us experienced first hand how difficult it can be to focus one’s 

attention in the face of intrusive thoughts on Sept 11, 2001.  News of the terrorist strikes 

on our country became a powerful source of intrusive thoughts and made it very difficult 

to concentrate on other ongoing cognitive tasks.  Hence, the presence of intrusive 

thoughts can usurp working memory resources by either being intrusive into ongoing 

cognitive tasks, or by requiring working memory resources to inhibit intrusive thoughts.   

     One way in which the occurrence of stressful life events may affect working memory 

is that thoughts related to life stress become a source of intrusive thoughts.  Working 

memory must then devote finite resources to either process or inhibit the intrusive 

thoughts, leaving fewer available resources for the processing of ongoing cognitive tasks.  

The allocation of working memory resources to the inhibition of intrusive thoughts is 

presumed to occur without conscious awareness (Wegner, 1994).   

     When a person experiences a stressful life event, he/she may not always have the 

motivation or opportunity to talk actively about and process thoughts concerning the 

stressful life event.  In this situation, people may try to consciously not think about, or 

actively suppress stressful thoughts.  Recent research by Daniel Wegner and colleagues 

suggests that such active suppression of unwanted thoughts can have an effect on 

cognitive processing.  A typical experiment asks participants to not think about a white 

bear for a short period of time.  Subsequently, participants asked to not think about the 

white bear report more subsequent thoughts about the white bear compared to 

participants who were allowed to think about the white bear (Wegner, 1994).  These 

findings have led to Wegner’s theory of “ironic processes of control”.  The theory simply 
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states that the more one actively tries to not think about something, the more likely one is 

to think about the unwanted thought.  If a person tries to not think about or suppress a 

thought or a memory, an automatic cognitive processor actively searches to make sure no 

thoughts about the target of suppression come to mind.  However, if an unwanted thought 

is detected, the person tries to suppress the thought and immediately creates a distractor 

thought.  The automatic search for unwanted thoughts takes little to no cognitive 

capacity, but once an unwanted thought is detected, cognitive resources must be used to 

find a distractor and actively suppress the unwanted thought (Wenzlaff, Wegner, & 

Roper, 1988).   If a participant is under a cognitive load, the cognitive resources 

necessary to find distractor thoughts are not readily available, no distractor is produced, 

and the unwanted thought enters conscious thought.  Thus active suppression causes the 

unwanted thought(s) to become hyperaccessible, particularly when participants are under 

a cognitive load (Wegner & Erber, 1992).  This process leads to the ironic result often 

found in this situation that the more a person tries to not think about an unwanted 

thought, the more the unwanted thought comes to mind.   

     Thus conscious suppression of unwanted thoughts consumes cognitive resources in 

two ways: 1) the effortful search for a distractor once an unwanted thought is detected 

requires cognitive resources, and 2) suppression of unwanted thoughts leads to the ironic 

effect that the unwanted thoughts become hyperaccessible, generating another source of 

distractors that must be inhibited, by utilizing working memory capacity.  Hence if one 

experiences stressful life events and does not actively process thoughts concerning the 

events, the person may be forced to suppress the unwanted thoughts, which in turn 

reduces available working memory resources.  
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       If unresolved life stress is a major source of unwanted thoughts that consume 

working memory resources, then one would expect to find a negative correlation between 

life stress and working memory.  Klein & Boals (2001a) measured participants’ working 

memory capacity and life stress.  Working memory capacity was measured using Turner 

& Engle’s (1989) OSPAN task.  The OSPAN task is a dual-task that requires participants 

to solve simple arithmetic problems while remembering a set of target words.  Task 

difficulty is manipulated in this task by varying the number of arithmetic problems and 

words to-be-remembered in a set. 

     Following the OSPAN task, participants were given the Life Events Scale (LES; 

Sarason, Johnson, & Siegel, 1978).  The LES is a major life events checklist used to 

measure life stress. Correlations indicated that the more stress participants reported, the 

lower their working memory score, r = -.46.  In addition, a repeated measures analysis 

revealed that the negative effect of life stress became more pronounced as task 

complexity increased.  The latter result is consistent with previous research showing that 

as task difficulty increases, the negative effects of stress become more pronounced.   

     A major limitation in the research presented thus far on the relationship of stressful 

life events to cognitive processing is that it is correlational.  An alternative hypothesis is 

that people with fewer working memory resources are ineffective at solving difficult life 

challenges, thus producing more unresolved stress in their lives.  In addition, the 

correlational studies do not directly address the question of whether stress affects 

working memory due to stressful life events being a source of distractors that compete for 

cognitive resources.  To show that stress causes reductions in working memory capacity, 

one must manipulate stress and test for subsequent changes in working memory.    
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The Writing Paradigm 

     One way to manipulate life stress is to use Pennebaker’s experimental writing 

paradigm (Pennebaker, 1997).  The writing paradigm typically involves an experimental 

group which is asked to write emotionally about a stressful life event (“write about your 

deepest thoughts and feelings”) and a control group who writes about a trivial topic 

(“write about what you did today”).  Numerous studies have found that, compared to a 

control group, writing essays about one’s stressful events is associated with increased 

immune functioning measured by t-helper cell activity (Pennebaker, Keicolt-Glaser, & 

Keicolt-Glaser, 1988), antibody response to Epstein-Barr virus (Esterling, Antoni, 

Fletcher, Margulies, & Schneiderman, 1994), antibody response to hepatitis B 

vaccinations (Petrie, Booth, Pennebaker, Davison, & Thomas, 1995), and fewer visits to 

the student health care center (Pennebaker, Colder, & Sharp, 1990).  A meta-analysis 

found that the effect size of written emotional expression is “similar to or larger than 

those produced by other psychological, behavioral, or educational treatments” (Smythe, 

1998).  Therefore it appears that the written expression of one’s stressful life events 

serves to reduce the negative effect stress has on health.  The finding that written 

emotional expression results in improved health surprised some researchers, but this 

finding at least had some theoretical relevance given the previous link of stress and 

health. However, an additional, unexpected finding from this research is that college 

freshman who wrote about coming to college experienced small, but significant increases 

in grade-point average the following semester, compared to the control group (Smythe, 

1998).  This finding was particularly surprising because, at the time, little was known 

about the relationship between stressful life events and any cognitive outcomes.   
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     Early theories about how writing about stress leads to better health focused on the 

emotional release and cathartic effect of expressive writing (Pennebaker, 1997).  The 

inhibition of emotions was hypothesized to create a strain on the body because energy 

had to be expended to effectively inhibit strong emotions.  Writing about the stresses in 

one’s life gave the individual an opportunity to release the pent-up emotions and served 

as a cathartic relief.  Now the body no longer had to exert energy to inhibit pent-up 

emotions and could reallocate energy back to the immune system; thus we find increases 

in immune functioning for the experimental participants.  If the cathartic hypothesis is 

correct, then one would expect that the more emotion a person expressed in their writing, 

the greater health benefits they would receive from the expressive writing.  To test the 

cathartic hypothesis, Pennebaker developed a word-counting program called Linguistic 

Inquiry and Word Count (LIWC; Pennebaker & Francis, 1996) to analyze the content of 

participant’s writings.  LIWC has a dictionary of words and gives a word count of the 

number of words a participant used in a particular category.  For example, LIWC will 

count the number of words a participant used that LIWC considers are related to “school” 

such as “class”, “teacher”, and “exams”.  LIWC analysis of a number of experiments 

found that the more emotion words participants used in their essays, the greater their 

subsequent health benefits, lending support to the cathartic release hypothesis 

(Pennebaker, Mayne, & Francis, 1997).  However, something more interesting came from 

the LIWC analysis.  A stronger predictor of subsequent health benefits was increased use 

of “cause” and “insight” words across participant’s three essays (Smythe, 1998).  

“Cause” and “insight” words include the use of words such as “because”, “hence”, 
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“realize”, and “therefore”.  Attention has since turned away from the cathartic release 

hypothesis and focus has turned to the cognitive changes produced by expressive writing.   

     Pennebaker has stressed the role of language usage in therapeutic writing.  “… 

translating traumas and their accompanying images demands that all features of the 

experience be encoded and stored in a more organized, coherent, and simplified matter”, 

(Pennebaker, Mayne, & Francis, 1997).  Pennebaker has argued that an increased use of 

cause and insight words during expressive writing is an indication that the individual is 

organizing the memory of the stressful event into a coherent narrative (Pennebaker, 

Mayne, & Francis, 1997).  A possible consequence of expressive writing is that, through 

the process of writing about a stressful event, the memory of the stressful event becomes 

organized into a coherent narrative.  Once a memory of a stressful event becomes 

organized into a coherent narrative, the memory becomes embedded in a story, which 

reduces the hyperaccessibility of thoughts surrounding the memory.  Because thoughts 

about the stressful memory are no longer hyperaccessible, the thoughts are no longer a 

source of distractors.  In turn, finite working memory resources will no longer be required 

to inhibit intrusive thoughts concerning the stressful event, leading to an increase in 

available working memory resources.  This line of reasoning led us (Klein & Boals, 

2001b) to the hypothesis that expressive writing about one’s stress will result in an 

increase in available working memory resources.  An increase in working memory 

arising from the expressive writing exercise would explain the increases in GPA’s found 

in previous writing studies.  If the increased use of cause and insight words in 

participants’ essays indicates creation of a coherent narrative, then one would also expect 
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that the greater the increase in use of cause and insight words, the greater the subsequent 

increases in working memory resources.  

     To test the hypothesis that writing about stress results in an increase in working 

memory resources we (Klein & Boals, 2001b) conducted a writing study in which 

working memory was measured before and after participants wrote about a stressful life 

event.  Each participant nominated an event from his or her life which had a positive 

impact on their life and another event that had a very negative impact.  They then filled 

out the Impact of Events Scale (IES; Horowitz, Wilner & Alvarez, 1979), a 15-item 

measure of cognitive intrusiveness associated with an event such as “I thought about the 

event, even though I tried not to”.  

     In a subsequent session, we measured participant’s working memory capacity using 

Engle’s OSPAN task that was discussed earlier.  Participants were then randomly 

assigned to one of three writing conditions: write about the negative event they had listed, 

write about the positive event they had listed, or a control group asked to write non-

emotionally about time management. As shown in Figure 1, participants in the negative 

writing condition evidenced significantly greater increases in working memory capacity 

than those in the positive writing group or the control group.  At the delayed posttest, the 

working memory mean was significantly greater for those who wrote about a negative 

topic than for those who wrote about a positive topic or the control group, who did not 

significantly differ from each other.  Hence negative writers not only evidenced a better  

rate of increase in working memory scores, but also had significantly higher working 

memory scores on the delayed posttest. 

     Next, a series of analyses was conducted that showed that reductions in intrusive 
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Figure 1. Mean increase in working memory by condition. 

 

thinking, as measured by the IES scale, mediated the effects of expressive writing on 

working memory capacity.  In addition, writers about negative events who increased their 

use of cause and insight words evidenced significantly greater working memory gains. 

     Another objective of this study was to show that improvements in working memory 

resulting from expressive writing are related to GPA.  As predicted, the greater the 

improvement in working memory scores from posttest to delayed posttest, the greater the 

improvement in participant’s GPA from the fall to spring semester, regardless of 

condition.  

     The results from this study provided support for the prediction that expressive writing 

results in improvement in working memory capacity.  The results also suggest that 

expressive writing may result in working memory improvements by reducing the 

cognitive intrusiveness associated with negative life experiences.  When an individual 

encounters stressful life events, thoughts about these events may compete for attentional 
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resources.  In the earlier example of the recent terrorist strikes, this event produced a 

wave of intrusive thoughts and worries for many people, which in turn compete for 

attentional resources and make it difficult to concentrate on things like school.  If a major 

task of working memory is to inhibit intrusive thoughts, then the more life stress one 

experiences, the greater the strain on working memory resources.  However, expressive 

writing about a negative stressful memory can serve to transform the representation of 

that memory from a memory that is unstructured and fragmented into a coherent, 

organized narrative with causal relationships.  This re-organization of the memory 

appears to have important implications for the individual, including improvements in 

both health and cognitive functioning.  

Memory Representation of Stressful Life Events 

     A major assumption made in this theoretical account of how stress affects cognition 

concerns the representation of memories of stressful life events.  The representation of 

these memories in the autobiographical memory system is assumed to be one that is 

uncohesive and fragmentary.  Pennebaker (Pennebaker & Francis, 1996) believes that 

transforming the uncohesive stressful memory into an organized, cohesive memory via 

expressive writing is crucial to the coping process.  A problem with this assumption is 

that there is only limited research evidence that stressful events are stored as uncohesive 

and fragmented. 

     Martin Conway (Conway & Pleydell-Pearce, 2000) has constructed a model in which 

“autobiographical memories are transitory dynamic mental constructions generated from 

an underlying knowledge base” (p. 261).  Conway posits that the knowledge base can be 

separated into 3 hierarchical structures: 1) Lifetime periods – period of time in one’s life 
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with a distinct beginning and end (when I was in high school, the time I worked at 

Company X, etc.), 2) General Events – within lifetime periods, general events are 

specific events that were repeated (times I was in freshman English class) or single events 

(my first day at Company X), and 3) Event-Specific Knowledge (ESK) – specific images 

in memory (what the high school gym looked like, image of one’s desk at work, etc.).  

This knowledge base in conjunction with a working self that seeks current goals for the 

self makes up the self-memory system (SMS).  The SMS uses cues and goals for the self 

to retrieve information selectively from the knowledge base to form a memory.  Thus 

current goals for the self initiate a strong influence on what memories are recollected 

from long-term memory.  

     This model of autobiographical memory can explain the findings from research 

conducted on the memories of persons with Post Traumatic Stress Disorder (PTSD).  

Persons with PTSD have impaired memory recall, information processing speed, and 

ability to focus attention (Sachinvala, Von Scotti, McGuire, Fairbanks, Bakst, McGuire, 

& Brown, 2000).  The memories of people with PTSD are characterized as dissociated, 

which refers to a compartmentalization of their experience.  The traumatic memories are 

“disorganized fragmentary collections of vivid, near-experience, sensory-perceptual 

details” (Conway & Pleydell-Pearce, 2000).  Brewin, Dalgleish, & Joseph (1996) propose 

that traumatic memories are stored in two separate systems.  One system is a verbal, 

language-based account of the memory and the other is an affective system that contains 

emotions associated with the memory.  They suggest that for persons with PTSD, the 

affective system is frequently cued and thus triggers strong emotional memories of the 

traumatic experience throughout daily living.   
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     There is some neurological evidence for this dual-representation of memories.  Ross, 

Homan, & Buck (1994) asked presurgery epileptic patients to recall a traumatic memory.  

The researchers then anesthetized either the patient’s right or left hemisphere by injecting 

them with amobarbital.  While one hemisphere was anesthetized, patients were again 

asked to recall the traumatic memory.  Once the amobarbital wore off and patients 

returned to normal, patients were asked to recall the traumatic memory a third time.  

When the right cortical hemisphere was anesthetized, 8 out of 10 patients described the 

memories with little or no emotional content, whereas before or after being anesthetized, 

they had described the memory with intense negative emotion.  In addition, though the 

emotional content of the story changed during right hemisphere anesthetization, the 

factual content of the story did not change across the three recall sessions.  Therefore it is 

possible that the affective system in memory storage is lateralized in the right cortical 

hemisphere.  The researchers believe the left hemisphere may have the ability to inhibit 

affective memories generated by the right cortical hemisphere.  Once this is achieved, the 

memory can be verbally labeled and stored in the left hemisphere networks, thus reducing 

the emotionality involved with the recalling of a traumatic memory.   

     According to Conway & Pleydell-Pearce (2000), if a person fails or is unable to label 

an emotional memory verbally, the memory of the event cannot be integrated into the 

existing knowledge base and representations of the self.  The affective system dominates 

the memory, and the memory remains disorganized and fragmentary.  Because the ESK’s 

of the traumatic memory are not integrated into the knowledge base, it remains associated 

with the working self that activates goals for the self and “this occurs by default because 

there are no other knowledge structures that can be accessed by the trauma knowledge, 
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which itself contradicts or violates active goals that might otherwise have been used to 

integrate the experience with the knowledge base” (p.281).  Conway believes that once a 

memory is integrated into the knowledge base, a person can more easily inhibit its 

activation because it is now a “distinct structure to which access can be isolated” (p.282).   

     If traumatic memories associated with PTSD are fragmented and disorganized, is the 

same true for stressful, but non-traumatic memories?  Recent research in clinical 

psychology suggests the answer may be “yes”.  Foa (Foa & Kozak, 1986; Foa, Steketee, 

& Rothbaum, 1989) argues that memories of stressful events can be described as poorly 

organized, linked to numerous other concepts in memory, lacking cohesion, and 

unstructured.  Often times an event is stressful to a person because he or she does not 

have a schema or a script for the event, or the event violates an existing schema.  The 

lack of an appropriate schema for an event means the person may not know how to 

respond or what to expect.  Thus the uncertainty surrounding the event adds to the event’s 

stressful nature.  In addition, because the stressful event does not fit into the existing 

generic knowledge structure, integration of the event becomes difficult (Horowitz, 1975).  

Stressful events that fail to become integrated with other experiences result in 

fragmentary and disorganized representations of the experience (Fivush, in press). 

     As a result of a series of experiments by Horowitz (1975), the author concluded that 

intrusive and stimulus-repetitive thought is not restricted to just "traumas".  Horowitz 

believes that even mild to moderately stressful events can cause intrusive thinking and 

that these memories will continue to be intrusive until they can be integrated into pre-

existing schematized knowledge. 
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     There is some evidence that if one suppresses thoughts about an event, as many may 

do to stressful events, the memory of the event becomes less organized (Wegner, 

Quillian, & Houston, 1996).  Wegner had a group of participants watch a short film.  

After viewing the film, some participants were asked to not think about the film for the 

rest of the day, some were asked to think about the film, and a third group was given no 

instructions.  When asked to recall the contents of film five hours later, participants who 

spent the day suppressing thoughts about the film showed impaired recall of the sequence 

of events in the film, compared to the other two groups.  No difference was found in 

recall of the events themselves.  Only temporal ordering of the events, which many 

theorists believe is a key component of an organized, coherent memory, was affected. 

     As mentioned previously, Pennebaker and colleagues have used LIWC to analyze the 

content of the writings.  According to LIWC, an increase in use of “cause and insight” 

words is an operational definition of creating a coherent narrative.  There are numerous 

problems with this approach.  First, LIWC only looks at single words in isolation, as 

opposed to the context in which that word was used.  For example, a participant may 

write, “I do not understand why this happened”.  LIWC recognizes the word 

“understand” and gives the participant credit for using a cause and insight word, when in 

reality, the participant is demonstrating the exact opposite of gaining insight: being 

confused and unsure.  Even if LIWC only counted the correct times when a participant 

uses a cause or insight word, most linguists would argue that a simple word count of 

these type of words is not the best measure of a coherent narrative.  Therefore, the 

assumption that stressful events are initially stored as fragmented and uncohesive has yet 

to be directly tested.   
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     A major limitation to testing the organization of stressful memories empirically is that 

there is no standard psychometric procedure for measuring the representation of a 

memory.  However, one technique that has recently begun to be used by psychologists to 

measure cognitive organization is multidimensional scaling (MDS).  MDS is an 

exploratory psychometric technique that attempts to map the organization of concepts 

related to a particular domain in a Euclidian space.  Participants make similarity ratings 

between pairs of stimuli representing concepts in a domain.  The ratings are then 

subjected to an MDS analysis.  MDS creates a group space with n latent dimensions.  A 

latent dimension represents a criterion that is used to make the similarity ratings.  Each 

subject is placed in the group space, depending on his or her weight for each dimension.  

The higher a participant’s weight on a particular dimension, the more they use that 

dimension when making their similarity ratings.  Similar to factor analysis, MDS output 

is used to determine how many latent dimensions are appropriate to account for the 

variance in responses.   

     Similarity judgments may be made with only one dimension such as a good/bad 

dimension.  If two stimuli presented to the participant are seen by the participant as good, 

the participant will give a high similarity rating; if one stimulus is seen as good and the 

other bad, the participant rates the stimuli as very dissimilar.  However, often times more 

than one dimension is used in making the similarity judgments.  For example, suppose 

you were given a list of all psychology department employees and were asked to rate the 

similarity of each pair of employees.  In determining your ratings, you may use a couple 

of subjective “dimensions” on which you base the similarity judgments.  Two possible 

dimensions could be a professor/staff dimension and a gender dimension.  Therefore 
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when judging the similarity of two male professors, you would rate them as very similar 

because they match on both the professor/staff dimension and on the gender dimension.  

However, when asked to rate the similarity of a female secretary and a male professor, 

the pair would be rated as very dissimilar.   After the appropriate number of dimensions 

has been determined to account for the variability in a set of responses, subjective 

interpretations are then made to define the dimensions.   MDS has been used to measure a 

variety of psychological stimuli including similarity judgements of affects (Reisenzein & 

Schimmack, 1999), cultural differences in social perceptions (Forgas & Bond, 1985), 

structure of the self-concept (Breckler, Pratkanis, & McCann, 1991; DeSteno & Salovey, 

1997), memory structure of environmental stresses (Gliner & Gliner, 1984), and semantic 

memory of Alzheimer’s patients (Bonilla & Johnson, 1995).  

     Hence MDS is a technique that identifies the underlying latent dimension(s) that are 

used to organize concepts within a domain.  INDSCAL analysis (Carroll & Chang, 1970) 

is a type of MDS that explores individual differences in what dimensions are used and 

how important each dimension is for an individual.  This allows a researcher to explore 

differences between groups on the organization of a memory.  In addition, INDSCAL 

gives a weirdness score for each individual.  A weirdness score is a measure of how 

aberrant an individual’s cognitive space is compared to other individuals in the sample.  

However, a limitation of using INDSCAL to examine memory coherence is that 

subjective interpretations must be made to determine how many dimensions and what 

weights on a dimension constitute an “organized, coherent” cognitive space as opposed to 

a “fragmented, disorganized” space.   
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     In a recent unpublished study, we used the multidimensional scaling (MDS) technique 

to measure memory representation.  Because our sample consisted of Introduction to 

Psychology students, we chose “college” as the domain to test for knowledge 

representation.  Ten events representing the “college” domain were selected (e.g., 

“studying in the library”, “seeing a professor during office hours”, and “living in a 

dormitory”).  Participants were asked to rate the similarity of each pair of stimuli ranging 

from “exact same” to “completely different”.  An INDSCAL analysis (Carroll & Chang, 

1970) was used to determine the number of dimensions the participants used to rate 

similarity among the 10 stimuli.  In addition, we measured participant’s working memory 

and stress. Approximately six weeks later, participants completed the same MDS 

procedure, working memory test, and stress measure. 

     INDSCAL analysis of participant’s rating of college stimuli in our study revealed a 

two-dimension solution.  We next used Young & Harris’s (1997) weirdness index to 

“indicate how unusual or weird each subject’s weights are relative to the weights of the 

typical subject being analyzed”, (p.165).  Results indicated that participants high in 

college-related stress had higher scores on the weirdness index.  In addition, participants 

who had high stress and low working memory at Time 1 scored higher on the weirdness 

index at Time 2, compared to the other participants. 

     Hence we have some preliminary research results that suggest stress can affect the 

representation of autobiographical memories as measured by MDS.  The purpose of this 

research study is to test directly whether stressful autobiographical memories are initially 

stored differently than non-stressful memories using MDS. 



21 
 

Summary and Hypotheses 

     Thus far we have reviewed evidence that suggests that stress can have a detrimental 

effect on cognitive processes by consuming working memory resources.  In addition, 

expressive writing about a stressful autobiographical memory appears to reduce the 

negative consequences stress produces on cognitive functioning.  A major assumption of 

the theory used to explain this phenomenon concerns the representation of stressful 

events in autobiographical memory.  There is abundant clinical evidence from studies on 

PTSD patients that memories of traumatic experiences are stored as fragmented and 

uncohesive.  Further suggestions from clinical studies suggest the same may be true for 

stressful memories that are not necessarily considered traumatic.   

    One possible explanation for the beneficial effects of expressive writing is that  

verbally coding the affective experiences of a stressful event into a language-based, 

coherent narrative that integrates the experience into an existing knowledge base reduces 

the overwhelming affect system when a stressful memory has been cued.  A major 

limitation of this model is a lack of a precise measurement technique to operationalize a 

“fragmented, uncohesive” memory.  In addition, though some researchers have done 

work with narrative coherence (Barclay, 1995; Meichanbaum & Fitzpatrick, 1993), trying 

to assess the extent to which a person has transformed a fragmented stressful memory 

into a coherent narrative lacks a uniform system for coding narrative coherence. 

Because of its ability to identify underlying dimensions used to organize concepts within 

a particular domain, multidimensional scaling is one technique that can be applied to 

assess the representation of autobiographical memories.  However, as mentioned 

previously, subjective interpretations must be made to determine how many dimensions 
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and what weights on each dimension represent an organized, coherent memory 

representation.  Such judgments are very difficult to make.  The first step would be to 

show objectively that stressful memories differ from non-stressful memories in 

representation.  Subjective attempts could then be made in deciding which memory 

representations are more organized and coherent. 

     One approach to explore differences in memory representation between stressful and 

non-stressful memories is to choose a common event that is stressful for some people and 

significantly less stressful for others.  The breakup of a significant romantic relationship 

is one such event.  For some people the breakup of a romantic relationship is devastating 

to their emotional well-being, while for others the ending of a romantic relationship 

requires only minor adjustments. 

     This leads to the design for the current study.  The first hypothesis is that persons who 

have experienced a stressful event (high stress breakup of a romantic relationship) will 

have a different representation for this memory than those who experienced a similar 

event that was not stressful to the participant (low stress breakup of a romantic 

relationship).   

     Based on theoretical models of autobiographical memory developed by Brewin, 

Dalgeish, & Joseph (1996) and Ross, Homan, & Buck (1994), I hypothesize that one 

dimension participants will use is an emotional/behavioral dimension.  When choosing 

the stimuli to be used in this study, half of the stimuli chosen are events that are high in 

emotion (feeling angry towards X) and half of the stimuli are behaviors (having a meal 

with X).  Thus, the pairs of stimuli to be rated are either 1) congruent: both stimuli in the 

pair are emotional stimuli or both are behavioral stimuli, or 2) incongruent: the pair of 
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stimuli to be rated contain an emotional stimulus and a behavioral stimulus.  I believe that 

participants for whom the breakup was not very stressful (low stress breakup group) will 

rate congruent pairs as more similar than incongruent pairs.  However, for participants 

whose breakup was highly stressful (high stress breakup group), the breakup of a 

romantic relationship likely caused strong emotional reactions in the person, and 

consequently their memory for their past relationship with the significant other is 

dominated by the affective system.  Over time, if the individual is not able to code the 

emotions into verbal codes, then the affective system will continue to dominate the 

memory and subsequently the memory for the event will contain a less distinct 

emotional/behavioral dimension.  Hence I expect the high stress breakup group to show 

less disparity in their ratings of congruent and incongruent pairs of stimuli than the low 

stress breakup group. 

     The second hypothesis for the study is that those who have experienced a high stress 

breakup of a romantic relationship will score higher on Young & Harris’s weirdness 

index than those who experienced a low stress breakup.  Recall that the weirdness index 

is a measure of how different a participant’s weights are relative to the average weights 

of the other participants in the study.  Participants who experienced a high stress breakup 

should have an aberrant view of their past relationship, relative to participants in the low 

stress breakup group and hence will have higher scores on the weirdness index. 

     The third hypothesis for the present study states that those in the low stress breakup 

group will evidence lower scores on a measure of cognitive intrusiveness in relation to 

those in the high stress breakup group.  Conway & Pleydell-Pearce (2000) argue that 

traumatic memories are not integrated into an existing knowledge base and are therefore 
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hyperaccessible.  I believe the same is true for stressful events.  For those who have had a 

recent, high stress breakup, we would expect that they would experience a greater 

number of intrusive thoughts concerning the breakup than those who have had a recent, 

low stress breakup.    

     My fourth hypothesis involves the role of intrusive thoughts in the relationship 

between experiencing a stressful event and an aberrant cognitive representation as 

indexed by weirdness scores.  Intrusive thoughts about a relationship breakup may either 

moderate or mediate the relationship between the stressfulness of the breakup and scores 

on the weirdness index.  One possibility is that the interacting of a stressful breakup with 

high levels of intrusive thoughts about the breakup leads to elevated weirdness scores.  In 

this situation, intrusive thoughts moderate the relationship between the stressfulness of 

the breakup and weirdness scores. However, another possibility is that experiencing a 

stressful breakup of a relationship causes intrusive thoughts about that breakup.  The 

intrusive thoughts in turn cause the person to have an aberrant view of the relationship, 

relative to other participants.  In this situation, intrusive thoughts mediate the relationship 

between the stressful event and weirdness scores.  Statistical analyses will be conducted 

to test whether intrusive thoughts moderate, mediate, or have no effect on weirdness 

scores. 

     Pennebaker and colleagues assess coherence of an autobiographical memory by 

having the person engage in expressive writing about that event.  The writing is then 

analyzed to measure memory coherence (Pennebaker, Mayne, & Francis, 1997).  This 

leads to the fifth and final hypothesis for this study: when asked to write a brief essay 

about the breakup, participants who experienced a high stress breakup will create a less 
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cohesive narrative about the event than participants who experienced a low stress 

breakup.  In addition, if participants who have high weirdness scores have an aberrant 

and uncohesive view of their past relationship, then we would expect that scores on the 

weirdness index will be negatively correlated with the narrative cohesiveness of their 

essays. 

Method 

Participants 

     Five hundred and fifty-six volunteers (264 males and 292 females) from Introduction 

to Psychology courses at North Carolina State University  participated for partial course 

credit.   

Materials 

     Cover Sheet – A form was provided on which each participant wrote their subject 

number (the last 4 digits of their social security number), gender, and indicated their 

current relationship status.  To indicate their current relationship status, participants 

checked whether they 1) are currently involved in a significant romantic relationship 

(currently involved group), 2) experienced the breakup of a significant romantic 

relationship in the last 12 months (breakup group), or 3) have not been involved in a 

significant romantic relationship in the last 12 months (not involved group). 

     Impact of Events Scale (IES; Horowitz, Wilner & Alvarez, 1979) – This is a fifteen-

item questionnaire used to measure cognitive intrusiveness of the relationship breakup.  

This questionnaire was completed only by participants in the breakup group.  Participants 

responded to questions concerning how often they thought about the breakup when they 

didn’t want to from “not at all” to “often”.  Participants completed this questionnaire by 
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bubbling their responses on an OPSCAN sheet.  The questionnaire consisted of two 

subscales, intrusiveness and avoidance.  Because the subscales are highly correlated 

(Creamer, 1995; Weiss & Marmar, 1996), scores on the two subscales were added 

together, resulting in a single IES score for each participant.  Internal reliability ranges 

from .79 to .92.  Six questions were added to the end of this set of questions; one question 

that asked whether the participant wrote about their relationship in a journal or diary, and 

five questions that were intended to measure the amount of grief the participant felt 

concerning the relationship (ex- “I am unable to accept the breakup with X”).  The five 

questions used to measure grief were modified from the Texas Inventory of Grief Scale 

(Fashingbauer, Devaul, & Zisook, 1977). 

     Multidimensional Scaling (MDS) – MDS was used to measure the organization of 

participant’s memories of their relationship.  Individual difference scaling (INDSCAL; 

Carroll & Chang, 1970) was used to measure individual differences in the representation 

of participants’ memories of their relationship.  As recommended by Kruskal & Wish 

(1978), to fit a three-dimensional solution, twelve concepts related to relationship 

breakups were used as stimuli in dissimilarity ratings to assess memory representation.  

The twelve stimuli chosen to represent a romantic relationship are listed in Appendix A.  

All possible pairs of the twelve stimuli (n = 64) were presented in a questionnaire packet.  

To set up the possibility of participants using a behavioral/emotion dimension in their 

ratings, half of the stimuli chosen were behavioral (“Having a meal with X”, “Watching 

tv/movies with X”, “Buying gifts for X”, “Talking about your day with X”, “Going to 

parties/social events with X”, and “Talking to X on the phone”) and half were intended to 

be emotional (“Worrying about X’s safety”, “Feeling attracted to X”, “Arguing with X”, 
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“Feeling jealous about X”, “Being affectionate with X”, and “Wanting to make X 

happy”).  To minimize the possibility of order effects in the MDS procedure, the first pair 

of stimuli rated was an emotional stimulus with another emotional stimulus; the next pair 

was a behavioral stimulus paired with an emotional stimulus; the next pair was an 

emotional stimulus with a behavioral stimulus; the fourth pair was a behavioral stimulus 

with another behavioral stimulus.  This pattern repeats throughout the 64 pairs of 

dissimilarity ratings.  Participants were asked to rate how similar the pair of stimuli are, 

using a continuous scale running from 0 (exactly same) to 50 (completely different).  The 

participants indicated their similarity rating by circling the appropriate number listed 

along a numerical continuum.   

     Manipulation Checklist – A manipulation checklist was used to ask participants 

various questions concerning the nature of their current/past relationship and were 

completed using an OPSCAN sheet..  For participants in the breakup group, the first set 

of questions was taken and slightly modified from Frazier & Cook (1993) and are 

intended to measure duration of the relationship, perceived alternatives, past distress over 

the breakup, and current distress over the breakup.  A question to measure who initiated 

the breakup was taken from Sprecher, Felmlee, Metts, Fehr, & Vanni (1998).  The next 

question (designed by me) asks the participant to state whether s/he has been in a new 

relationship since the breakup of the relationship in question.  The final question asks for 

the gender of their partner to discern any homosexual relationships. 

     For participants who are currently involved in a relationship, the manipulation 

checklist asked how long they had been involved in their current relationship, a measure 

of perceived alternatives, and the gender of their partner. 
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     Participants who had not been involved in a relationship did not complete a 

manipulation checklist. 

     Emotionality Scale – This is a questionnaire that asked the participant to rate how 

much emotion they associate with each of the thirteen stimuli used in the MDS 

procedure. 

Procedure 

      Participants were run in groups of 1-16.  Each participant began the study by filling 

out an informed consent form and the cover sheet.  Once they indicated their current 

relationship status on the cover sheet, each participant received the appropriate 

questionnaire packet.  After receiving oral instructions from the researcher, participants  

completed the MDS procedure.  Next, each participant filled out the manipulation 

checklist (except for participants in the no relationship group).  Participants then filled 

out the emotionality scale.  Participants in the breakup group then  filled out the IES scale 

in relation to their romantic breakup.   

     Once the participant completed all the questionnaires, participants in the no 

relationship group were finished.  However, for those in the currently involved or 

breakup group, the last two pages of the questionnaire packet were blank sheets of paper.  

The participants were instructed to write a brief essay describing the relationship they 

were/are involved in and the subsequent breakup (if appropriate).  Participants were 

asked to write for approximately 20 minutes.  
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Results 

Characteristics of the Sample 

     To compare stressful memories with non-stressful memories, the experience of a 

relationship breakup with a romantic partner within the last 12 months served as the 

common stressful event between participants in the breakup group.  Participants in the 

currently involved and not involved group were used for comparison purposes.  

Participants in the breakup group were asked on a manipulation checklist to rate how 

stressful their breakup was on a 5-point scale (1 = not stressful at all, 5 = extremely 

stressful).  To use a MDS model properly, there must be at least 100 participants in each 

group.  Testing continued until 200 participants who qualified to be in the breakup group 

had participated.  The dichotomous split that produces the closest approximation of 100 

participants in each group is to classify participants who rated the stressfulness of their 

breakup as “1”, “2” or “3” in one group and participants who rated the stressfulness of 

their breakup as a “4” or “5” in the other group.  Participants who rated the stressfulness 

of their breakup to be 3 or less comprise the Low Stress Breakup group; participants who 

rated the stressfulness of the breakup as a 4 or higher comprise the High Stress Breakup 

group. Table 1 presents the distribution of relationship status responses.   

Table 1 
Distribution of Relationship Status and Gender__________________________________ 
 
    Male  Female  Total 
 
Currently Involved     89    129   218 
 
Experienced a Break-up    103    105   208 
 High Stress     49      68   117 
 Low Stress     54      37     91 
 
Not Involved    _72    _58   130 
 
Total     264    292   556 
______________________________________________________________________________________ 
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     A possible confound when comparing cognitive representations of romantic 

relationships is sexual orientation of the relationship.  To determine the number of 

homosexual relationships involved in this study, gender of the participant was compared 

to the participant’s response to a question about the gender of their (ex-)partner.  Eight 

females responded that their partner was female; three males indicated their partner was 

male; and five confused participants (three male, two female, all in breakup group) 

bubbled a “c” (a = male, b = female) on their OPSCAN sheet to indicate the gender of 

their ex-partner.  Given the low occurrence of homosexual relationships in the data set, 

homosexual relationships were not excluded in any analysis. 

Between Groups Analyses 

     Table 2 presents some descriptive statistics for the variables used in the analyses, 

including correlations between the variables, their means, and their standard deviations. 

     The first two variables in Table 2 represent the mean dissimilarity ratings for the 

congruent and incongruent pairs.  Participants rated how dissimilar they believed each 

pair of stimuli to be from 0 (exact same) to 50 (completely different), thus higher scores 

represent greater dissimilarity.  The high correlation between congruent and incongruent  

 
Table 2 
Correlations, Means, and Standard Deviations___________________________________ 
 
    1 2 3 4 5 Mean(SD) 
1. Congruent Pairs  1.0     25.27a (5.71) 
2. Incongruent Pairs  .75*    1.0    28.46a (5.62) 
3. Stressfulness of Breakup  -.08      -.10 1.0     3.57 (1.15) 
4. IES   -.11 -.06  .30* 1.0  34.44  (11.03) 
5. Weirdness   -.05 -.03  .08 -.01 1.0   0.099 (.06) 
______________________________________________________________________________________ 
* p < .01 
a = higher number represents more dissimilarity 
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mean ratings likely reflects individual tendencies to give consistently high or consistently 

low ratings, regardless of the stimuli’s congruency.  IES scores (range: 15-74) were 

positively correlated with ratings of stressfulness of the breakup (range: 1-5), indicating 

that the greater the perceived stressfulness of the breakup, the greater the occurrence of 

intrusive thoughts concerning the relationship.  Weirdness scores (range: .002-.396) were 

not significantly correlated with any of the variables in Table 2. 

     To test the first hypothesis that those who have experienced a high stress relationship 

breakup will have a different memory representation for the event than those who 

experienced a low stress breakup, individual differences scaling (INDSCAL; Carroll & 

Chang, 1970) analysis was conducted.  Two different approaches were taken to compare 

the results.  The first was to fit six separate MDS solutions: 1) a solution for all 

participants in the study (N = 557); 2) a solution for those in the currently involved group 

(n = 218); 3) a solution for those in the breakup group (n = 208); 4) a solution for those in 

the high stress breakup group (n = 117); 5) a solution for those in the low stress breakup 

group (n = 91); and 6) a solution for those in the no relationship group (n = 130). Because 

there is no truly objective procedure for determining the appropriate number of 

dimensions, a scree plot of the stress scores [measure of fit ranging from 0 (worst fit) to 1 

(perfect fit)] and r-square (percent of variance accounted for) were examined to 

determine subjectively when the addition of further dimensions adds little to the overall 

fit (an “elbow in the curve”) as recommended by Schiffman, Reynolds, & Young (1981).   

     An inspection of the change in stress and r-squares across dimensions for each of the 

groups in Table 3 shows that for all six groups, the stress score shows an “elbow” in the 

curve after three dimensions. In addition, for each group, the r-square actually drops 
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when adding a fourth dimension.   Therefore a three-dimensional solution is most 

appropriate for all six groups. 

 

Table 3  
Changes in Stress and Squared Correlations with Dimensionality___________________ 
 
              Dimension 

_1  2  3  4  5_ 
All Participants 
 Stress  .641  .486  .393  .333  .285 
 R-square .233  .230  .249  .208  .215 
 
Currently Involved  
 Stress  .631  .482  .387  .325  .277 
 R-square .254  .249  .264  .239  .237 
 
Breakup (All) 
 Stress  .648  .488  .393  .338  .286 
 R-square .214  .223  .239  .192  .193 
 
Breakup (High)  
 Stress  .644  .488  .395  .340  .291 
 R-square .224  .228  .234  .195  .184 
 
Breakup (Low) 
 Stress  .650  .486  .389  .326  .279 
 R-square .211  .218  .234  .215  .204 
 
No Relationship 
 Stress  .652  .490  .400  .347  .296 

R-square .226  .224  .244  .180  .215 
________________________________________________________________________ 

 

     Figure 2 through Figure 7 below present the MDS solutions for each of the five 

groups, plus a MDS solution for all the participants combined.   
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Figure 2. MDS Solution for All Participants___________________________________ 
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________________________________________________________________________ 
N = 557 
Figure 3. MDS Solution for the Currently Involved Group_________________________ 

Derived Stimulus Configuration

Euclidean distance model

v1
v6 v9Dimension 2

2.5 2.0

v5

-1.5

-1.0

2.0 1.5

-.5

0.0

.5

1.5 1.0

v3

1.0

1.5
v4

2.0

.51.0

Dimension 3Dimension 1

v2

0.0.5

v10

0.0 -.5

v12

v11

v7

-1.0-.5

v8

-1.0 -1.5

 
n = 218 



34 
 

Figure 4. MDS Solution for All Participants in the Breakup Group______________ 
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Figure 5. MDS Solution for the High Stress Breakup Group_____________________ 
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Figure 6. MDS Solution for the Low Stress Breakup Group________________________ 
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Figure 7. MDS Solution for Participants in the No Relationship Group____________ 
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     Inspection of the five different group solutions reveals very similar solutions for all 

five groups, with the exception of the solution for the low stress breakup group.  

Interpreting MDS solutions is analogous to interpreting fMRI scans in that the 

interpretation is more of an art than a science.  Determining what stimuli cluster together 

is highly subjective and no statistical procedure exists to determine significant differences 

in the solutions.  However, all of the MDS solutions, except for the low stress breakup 

group (see Figure 6), appear to follow a similar pattern in that there is a well-defined 

circle of stimuli, with v1 (“Worrying about X’s safety”) in the middle of the circle.   

     To look for differences between the different MDS solutions, I am going to break the 

plots of each solution into four quadrants: the top left, top right, bottom left, and bottom 

right quadrants.  The stimuli that fall in each of these four quadrants are very similar for 

all the solutions (except for the low stress breakup group).  In the top left quadrant are v5 

(“Arguing with X”), v8 (“Talking about your day with X”), and v11 (“Talking on the 

phone with X”).  In the top right quadrant are v2 (“Having a meal with X”), v4 

(“Watching tv/movies with X”), and v9 (“Going to parties/social events with X”).  The 

bottom left quadrant contains v6 (“Feeling jealous about X”), v7 (“Buying gifts for X”), 

and v12 (“Wanting to make X happy”).  Lastly, the bottom right quadrant consists of v3 

(“Feeling attracted to X”) and v10 (“Being affectionate with X”).  In the solution for the 

no relationship group, v3 (“Feeling attracted to X”) and v10 (“Being affectionate with 

X”) switch quadrants with v7 (“Buying gifts for X”) and v12 (“Wanting to make X 

happy”), though this difference is not a large one.   

     However, as mentioned earlier, the low stress breakup group’s solution does not 

follow the same general pattern as the other groups.  Stimuli v8 (“Talking about your day 



37 
 

with X”) and v11 (“Talking on the phone with X”) switch from the top left quadrant to 

the top right quadrant; stimulus v5 (“Arguing with X”) is the lone stimulus in the top left 

corner; stimuli v7 (“Buying gifts for X”) and v12 (“Wanting to make X happy”) journey 

from the bottom right quadrant to the bottom left quadrant; stimulus v9 (“Going to 

parties/social events with X”) switches from the top right quadrant to the bottom left 

quadrant; and the spread out circular pattern with v1 (“Worrying about X’s safety”) in the 

middle gives way to more of a set of clusters with v4 (“Watching tv/movies with X”) in 

the middle.  The R-square (percent variance explained by the model) is very similar for 

all five groups, including the low stress group.  This suggests that even though the low 

stress group’s solution is somewhat different from those of the other groups, the overall 

fit of the model is equivalent for all the groups.  Overall, the five solutions are fairly 

similar to each other, with the exception of the low stress breakup group. 

     Next, the three dimensions were inspected to make further subjective interpretations 

of what each dimension represents.  Table 4 through Table 9 present the stimulus 

coordinates for each of the six MDS solutions.   

Table 4 
Dimensional Weights for All Participants___________________________ 
 
        Dimension 
Stimulus           1        2        3 
 
Worrying about X’s safety           1.472   -.549   1.059 
Having a meal with X            -.811   1.481    .415 
Feeling attracted to X          -.628  -1.285    .721 
Watching tv/movies with x              -1.029    .645   1.199 
Arguing with X             1.916    .582   -.557 
Feeling jealous about X           1.855   -.556   -.295 
Buying gifts for X            -.557  -1.243  -1.297 
Talking about your day with X        -.328   1.429   -.840 
Going to parties/social events with X     -.019    .026   1.662 
Being affectionate with X             -1.042   -.958   -.194 
Talking on the phone with X          -.135   1.259   -.898 
Wanting to make X happy          -.690   -.833   -.972 
_______________________________________________________________________ 
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Table 5 
Dimensional Weights for the Currently Involved Group_______________ 
 
         Dimension 
Stimulus           1        2        3 
 
Worrying about X’s safety           1.375   -.795   1.024 
Having a meal with X            -.925   1.224    .742 
Feeling attracted to X           -.683  -1.377    .406 
Watching tv/movies with x           -.936    .796   1.173 
Arguing with X             1.951    .731   -.440 
Feeling jealous about X           1.946   -.367   -.296 
Buying gifts for X            -.541  -1.150  -1.366 
Talking about your day with X          -.408   1.433   -.781 
Going to parties/social events with X     -.002   -.183   1.678 
Being affectionate with X             -1.046   -.880   -.247 
Talking on the phone with X          -.100   1.303   -.857 
Wanting to make X happy          -.629   -.734  -1.035 
_______________________________________________________________________ 
 
 
 
Table 6 
Dimensional Weights for the Breakup Group__________________________ 
 
        Dimension 
Stimulus           1        2        3 
 
Worrying about X’s safety           1.445   -.616   1.058 
Having a meal with X            -.694   1.566    .350 
Feeling attracted to X           -.626  -1.212    .839 
Watching tv/movies with x              -1.104    .589   1.167 
Arguing with X             1.912    .449   -.583 
Feeling jealous about X           1.828   -.569   -.307 
Buying gifts for X            -.593  -1.235  -1.315 
Talking about your day with X          -.234   1.513   -.737 
Going to parties/social events with X      .022    .114   1.636 
Being affectionate with X             -1.093   -.960   -.173 
Talking on the phone with X          -.135   1.197   -.984 
Wanting to make X happy          -.725   -.838   -.950 
_______________________________________________________________________ 
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Table 7 
Dimensional Weights for the High Stress Breakup Group______________ 
 
         Dimension 
Stimulus            1        2        3 
 
Worrying about X’s safety           1.468   -.753    .959 
Having a meal with X            -.948   1.292    .698 
Feeling attracted to X           -.844  -1.411    .166 
Watching tv/movies with x              -1.163    .477   1.180 
Arguing with X             1.890    .674   -.112 
Feeling jealous about X           1.816   -.545    .057 
Buying gifts for X            -.332   -.786  -1.673 
Talking about your day with X          -.179   1.623   -.537 
Going to parties/social events with X     -.253   -.352   1.588 
Being affectionate with X          -.966  -1.053   -.321 
Talking on the phone with X          -.016   1.385   -.736 
Wanting to make X happy          -.470   -.551  -1.270 
_______________________________________________________________________ 
 
 
 
Table 8 
Dimensional Weights for the Low Stress Breakup Group______________ 
 
         Dimension 
Stimulus            1        2        3 
 
Worrying about X’s safety           1.329   -.724  -1.123 
Having a meal with X            -.801   1.434   -.539 
Feeling attracted to X           -.575  -1.308   -.677 
Watching tv/movies with x              -1.297    .426  -1.033 
Arguing with X             1.919    .710    .274 
Feeling jealous about X           1.892   -.424    .208 
Buying gifts for X            -.293  -1.175   1.457 
Talking about your day with X          -.259   1.534    .657 
Going to parties/social events with X     -.132   -.034  -1.637 
Being affectionate with X             -1.065   -.916    .448 
Talking on the phone with X          -.136   1.291    .882 
Wanting to make X happy          -.578   -.812   1.081 
_______________________________________________________________________ 
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Table 9 
Dimensional Weights for the No Relationship Group______________ 
 
         Dimension 
Stimulus            1        2        3 
 
Worrying about X’s safety           1.383   -.113   1.373 
Having a meal with X               -1.249   1.108    .522 
Feeling attracted to X           -.017   -.769  -1.531 
Watching tv/movies with x              -1.465    .290    .931 
Arguing with X             1.636   1.179   -.166 
Feeling jealous about X           1.904   -.204   -.031 
Buying gifts for X            -.113  -1.780   -.297 
Talking about your day with X          -.486   1.234  -1.011 
Going to parties/social events with X     -.223   -.171   1.624 
Being affectionate with X          -.508   -.843  -1.009 
Talking on the phone with X          -.286   1.357   -.731 
Wanting to make X happy          -.573  -1.288    .327 
_______________________________________________________________________ 
 
 

    The first dimension appears to be a Valence (good/bad) dimension.  The three stimuli 

with positive values on this dimension (Arguing with X, Feeling jealous about X, and 

Worrying about X’s safety) all carry negative connotations while the nine remaining 

stimuli with negative values all carry a positive connotation (Having a meal with X, 

Feeling attracted to X, Watching tv/movies with X, Buying gifts for X, Talking about 

your day with X, Going to parties/social events with X, Being affectionate with X, 

Talking on the phone with X, and Wanting to Make X happy).   

     The second dimension, as predicted would occur, appears to be a behavioral/emotional 

dimension.  Scores from the Emotionality Scale were used to confirm that participants 

associated stronger emotional intensity with the six stimuli intended to be emotional 

stimuli.  Table 10 presents the rating of emotionality for each of the 12 stimuli used in the 

MDS procedure.   
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Table 10 
Rating of Emotional Intensity of Stimuli_______________________________________ 
 
Stimulus     Mean Intensity Rating 
Being affectionate with X    3.61 
Feeling attracted to X     3.34 
Wanting to make X happy    3.25 
Arguing with X     3.10 
Worrying about X’s safety    3.06 
Feeling jealous about X    2.59 
Buying gifts for X     2.46 
Watching tv/movies with X    2.37 
Talking on the phone with X    2.33 
Going to parties/social events with X   2.26 
Talking about your day with X   2.19 
Having a meal with X     2.13 
________________________________________________________________________ 
Note:  Ratings scaled from 1 (No emotion) to 4 (Extreme emotion) 
N = 556 

 

     As can be seen in Table 10, the six stimuli intended to be emotional stimuli received 

higher ratings of emotional intensity than the six behavioral (less emotional) stimuli.  A t-

test analysis between the emotional stimulus with the lowest rating of emotional intensity 

(“Feeling jealous about X”) and the behavioral stimulus with the highest rating of 

emotional intensity (“Buying gifts for X”) was statistically significant, t (545) = 2.63, p < 

.01 (for unknown reasons, 10 participants failed to complete this section).  Thus all six 

emotional stimuli received statistically significant higher ratings of emotional intensity 

than the six behavioral stimuli.  Five of the six stimuli with a positive weight on the 

second dimension were rated as less emotional than the other six stimuli (“Having a meal 

with X”, “Watching tv/movies with X”, “Talking about your day with X”, “Going to 

parties/social events with X”, and “Talking to X on the phone”).  Similarly, five of the six 

stimuli with a negative weight on the second dimension were rated as having more 

emotional intensity in Table 10 (“Worrying about X’s safety”, “Feeling attracted to X”,  
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“Feeling jealous about X”, “Being affectionate with X”, and “Wanting to make X 

happy”).  The two deviant stimuli are “Arguing with X” that was rated in the top six in 

emotional intensity in Table 10, but was grouped with the less emotional stimuli on the 

MDS solution; and “Buying Gifts for X” which received the highest emotional intensity 

rating of the behavioral stimuli, but was grouped with the emotional stimuli in the MDS 

solution.  Despite this small deviance, ratings from the Emotionality Scale lend support to 

the position that the second dimension is a behavioral/emotional dimension. 

     The third dimension is difficult to interpret, but it appears to represent a stereotypical 

masculine/feminine dimension.  Table 4 presents the stimulus weights for dimension 3. 

     To confirm further that a behavioral/emotion dimension was used by the participants 

in their dissimilarity ratings, the pairs of stimuli to be rated were split into two categories: 

1) congruent pairs in which both stimuli in the pair are either both emotional stimuli or 

behavioral stimuli, and 2) incongruent pairs in which one of the stimuli in the pair is a 

behavioral stimulus and the other is an emotional stimulus.  A mean dissimilarity rating 

of the congruent pairs and a mean dissimilarity rating for the incongruent pairs was 

calculated for each participant.  A mean of these means was then calculated, resulting in a 

mean rating, across all participants, for the congruent pairs and for the incongruent pairs.  

A t-test analysis was conducted on the means.  Results revealed that participants rated 

congruent pairs (m = 25.2) as more similar than incongruent pairs (m = 28.4), t(555) = 

117.33, p < .0001.  To test whether participants in the 3 different relationship statuses 

(currently involved, breakup, or not involved) rated the congruent/incongruent pairs 

differently, a 3 (relationship status) x 2 (congruent/incongruent) ANOVA was conducted 

on the similarity ratings with a repeated measures factor on congruency 
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(congruent/incongruent pairs).  Results revealed a significant effect of congruency, F (1, 

553) = 343.67, p < .001, but failed to find an interaction between congruency and 

relationship status, F (2, 553) = 0.15, ns.   

     The next analysis was performed to test whether the low stress breakup group rated 

the congruent/incongruent pairs differently than the high stress breakup group.  The MDS 

analysis used a median split (high/low) on ratings of stressfulness of the breakup which 

resulted in participants who rated this a “3” on a 5-point Likert scale as members of the 

low stress breakup group.  This was done to ensure that there were approximately 100 

participants in both the high and low stress breakup groups to allow an MDS analysis.  

The 100 minimum per group criteria is not necessary to run an ANOVA analysis.  

Consequently, all ANOVA’s that include ratings of stressfulness of the breakup as an 

independent variable consist of participants who rated the stressfulness of their breakup 

as a “1” or “2 “as the low stress breakup group (n = 43) and participants who rated this as 

a “4” or “5” as the high stress breakup group (n = 117).  Data from participants who rated 

the stressfulness of their breakup as a “3” were not included in subsequent analyses 

involving the stressfulness of the breakup variable.  To test whether the low stress 

breakup group rated the congruent/incongruent pairs differently than the high stress 

breakup group, a 2-factor (high stress breakup vs. low stress breakup) ANOVA was 

conducted on congruent and incongruent pairs with a repeated measures factor on 

congruency.  Results indicated a significant effect of congruency, F (1, 158) = 80.51, p < 

.001, but did not find a significant interaction between stressfulness of the breakup and 

congruency, F (1, 158) = 0.12, ns.   
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     Because the analysis of participants’ rating of the stressfulness of their breakup failed 

to find any differences between the participants’ clustering of behavioral/emotional 

stimuli, an alternative measurement of stressfulness of the breakup was analyzed.  The 

rating of stressfulness of the breakup asked how stressful was the breakup (how stressful 

was this at the time the breakup occurred).  The measure of grief that the participants 

completed is designed to measure how much the participant is currently distressed about 

the breakup.  Hence, an additional analysis was conducted using the grief measure.  The 

grief scale shows good internal reliability (α = .88).  However, some of the questions on 

this scale are highly specific (“At times I feel the need to cry about X”; “I seem to get 

upset each week/month about the time X and I broke up”).  Therefore one of the more 

general questions intended to measure current distress (“I am unable to accept the 

breakup with X”) was used as an alternative independent variable and will be referred to 

as “acceptance”.  Participants responded to this question on a 4-point scale (1 = not at all, 

2 = rarely, 3 = sometimes, 4= often).  Because the question that measures acceptance 

states “I am unable to accept the breakup with X”, scores on this question were reverse 

coded.  For unknown reasons, sixteen participants failed to answer this question, thus all 

analyses involving the acceptance measure include only 192 participants.  The single 

measure of acceptance is highly correlated with the overall measure of grief, r (192) = 

.81, p < .01.  Participants were split into the low acceptance group (responded with a “1” 

or a “2”; n = 27) and the high acceptance group (responded with a “3” or a “4”; n = 165).  

One should note caution in the large difference in sample sizes between the low 

acceptance group (n = 27) and the high acceptance group (n = 165).  Grouping 
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participants who rated acceptance a “3” in the low acceptance group would have yielded 

similarly unequal sample sizes between the two groups.   

     A two-factor (acceptance x congruency) ANOVA was then conducted on the 

similarity ratings with a repeated measures factor on congruency.  Results indicated a 

significant effect of congruency, F (1, 190) = 46.83, p < .001, and a significant interaction 

between congruency and acceptance, F (1, 190) = 4.30, p < .05.  As shown in Figure 8,  

participants in the low acceptance group showed less disparity in their similarity ratings 

between congruent and incongruent pairs than did participants in the high acceptance 

group.  Thus, while all participants rated congruent pairs as more similar than 

incongruent pairs, participants in the low acceptance group saw less disparity between the 

congruent and incongruent pairs. 

Figure 8.  Differences in Congruency by Acceptance_____________________________ 
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Individual Differences Analyses 

     To test for individual differences in the MDS solutions, an INDSCAL analysis was 

conducted on the breakup group.  INDSCAL produces weight vectors for each 
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participant. The greater the weight, the greater the amount of variance that dimension 

accounts for in the participant’s responses.  To determine if the high stress and low stress 

breakup groups differ in the amount of variance that each of the three dimensions account 

for in the MDS solution, a 2 (stressfulness of the breakup) x 3 (dimension) ANOVA was 

conducted on the weight vectors for the three dimensions with a repeated measures factor 

on the dimensions.  Results failed to find a significant difference between the high stress 

and low stress breakup groups on any of the three dimensions’ weight vectors.    

     To determine if the high acceptance and low acceptance groups differ in the amount of 

variance that each of the three dimensions account for in the MDS solution, a 2 

(acceptance) x 3 (dimension) ANOVA was conducted on the weight vectors for the three 

dimensions with a repeated measures factor on the dimensions.  Results revealed a main 

effect of acceptance on the repeated measures factor, F (1, 190) = 5.55, p < .05.  There 

was no difference between the high acceptance (m = .31) and low acceptance (m = .28) 

group on dimension 1 weights, F (1, 190) = 1.92, p = .16, but the high acceptance group 

(m = .28) had significantly higher weights than the low acceptance group (m = .24) on 

dimension 2, F (1, 190) = 7.23, p < .01.  The high acceptance group (m = .26) also had 

significantly higher weights than the low acceptance group (m = .22) on dimension 3, F 

(1, 190) = 8.42, p < .01. Thus the high acceptance group had greater average weight 

vectors than the low acceptance group, suggesting that the overall fit of the MDS model 

is better for the high acceptance group.  An analysis of the weight vectors is usually done 

to determine if certain groups place greater importance on one of the dimensions than on 

the other dimensions (the higher the weight vector, the greater amount of variance that 

dimension accounts for in the model).  The fact that the high acceptance group has a 
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higher weight vector on all three dimensions, and thus there is an overall better fit of the 

model for this group, suggests that the high acceptance group may have a more simplified 

cognitive representation of their memory of their breakup.  The three dimensions used in 

the model account for a greater percentage of their variance; thus the three dimensions 

represent more of the variance in their cognitive representations of the breakup.  For the 

low acceptance group, after the three dimensions are entered into the model, there is a 

greater amount of variance (more aspects of their cognitive representation) that is left 

unaccounted for.  Hence I will argue in the discussion that results from the analysis of the 

weight vectors suggest that the high acceptance participants have a more simple cognitive 

representation of their breakup than the low acceptance participants.  

     To test the second hypothesis that those in the low stress breakup group will have 

higher scores on the weirdness index than the high stress breakup group, I used the MDS 

model to fit all 557 participants.  Recall that a weirdness score is a measure of how 

aberrant a single participant’s MDS solution (memory representation) is from the group’s 

solution.  A one-tailed t-test  between the high stress breakup and the low stress breakup 

groups on weirdness scores indicated that high stress breakup participants had marginally 

higher weirdness scores (m = .108) than low stress breakup participants (m = .091), t 

(158) = 1.45, p = .07.  In addition, a second analysis was conducted in which acceptance 

was used as the independent variable.  A one-tailed t-test between the low acceptance and 

the high acceptance groups was conducted on weirdness scores.  Results indicated a 

marginally significant effect of acceptance on weirdness scores, t (190) = 1.45, p = .07.  

Inspection of the means shows that participants in the low acceptance group had higher 

weirdness scores (m = .12) than participants in the high acceptance group (m = .10).  
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     To test the third hypothesis that those in the low stress breakup group will evidence 

lower scores on a measure of cognitive intrusiveness, a 2-factor (high stress breakup vs. 

low stress breakup) ANOVA on mean IES scores was conducted.  For unknown reasons, 

fourteen participants (eight in the high stress breakup group and six in the low stress 

breakup group) failed to complete the IES scale.  Participants in the high stress breakup 

group (m = 37.6) scored higher on the IES scale than those in the low stress breakup 

group (m = 30.4), F (1, 147) = 13.97, p < .001.  A similar ANOVA was then conducted 

using acceptance as the independent variable.  Participants in the high acceptance group 

(participants who said they were able to accept the breakup) (m = 32.7) had significantly 

lower IES than participants in the low acceptance group (m = 43.7), F (1, 190) = 26.24, p 

< .001. 

     To test the fourth hypothesis regarding the role of IES scores in the relationship 

between the stressfulness of the breakup and scores on the weirdness index, a series of 

statistical analyses was conducted.  To see if IES scores are a moderator of the 

relationship, a two-way ANOVA (IES scores and rating of the stressfulness of the 

breakup) was run on weirdness scores.  Results indicated a main effect of stressfulness of 

the breakup, F (1, 149) = 4.29, p < .05, in that the high stress group (m = .10) had a 

greater average weirdness score than the low stress group (m = .09); however, there was 

no significant effect of IES scores, nor was there a significant interaction between 

stressfulness of the breakup and IES scores. 

     To test whether IES scores are a mediator of the relationship between stressfulness of 

the event and aberrant memory representations, a series of analyses recommended by 

Baron & Kenny (1986) were conducted.  To test for mediation, it is necessary to 
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demonstrate first a relationship between the stressfulness of the breakup and IES scores.  

As mentioned previously, the high stress breakup group scored significantly higher on the 

IES than the low stress breakup group, thus establishing a relationship between 

stressfulness of the event and IES scores.  The next step is to demonstrate a relationship 

between IES scores and scores on the weirdness index.  A median split on IES scores was 

used to create a high IES group and a low IES group.  A t-test analysis found no 

significant difference between the high IES (m = .102) and the low IES (m = .108) 

groups on weirdness scores, t (192) = 0.61, ns.  Because no relationship between IES 

scores and weirdness scores was found, it appears that intrusive thinking does not 

mediate the relationship between stressfulness of the breakup and aberrant cognitive 

representations of the breakup .   

     To test the fifth hypothesis that those in the high stress breakup group created less 

cohesive essays than those in the low stress breakup group, an analysis using the LIWC 

software program (Pennebaker & Francis, 1996) was conducted.  Pennebaker measures 

cohesiveness by the number of times a person uses cause and insight words 

(“understand”, “because”, “know”, etc.) in their essay.  LIWC was used to determine the 

percentage of cause and insight words used by each participant in their essay.  If people 

in the low stress breakup group have a more cohesive and organized cognitive 

representation of their memory for the past relationship, and use of cause and insight 

words is an indicator of narrative cohesiveness, then we would expect participants in the 

low stress breakup group to use more cause and insight words in their essay relative to 

the high stress breakup group.  A one-tailed t-test analysis revealed no significant 

differences in use of cause and insight words between the high stress breakup group (m = 
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4.1%) and the low stress breakup group (m = 4.5%), t(156) = 0.93, ns.  Figure 9 below 

presents the mean percent use of cause and insight words across the five levels of stress.   

Figure 9. Percent Use of Cause and Insight Words by Stressfulness of the Breakup____ 
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     To further inspect the relationship between acceptance and use of cause and insight 

words, a correlational analysis was conducted on acceptance scores and percent use of 

cause and insight.  The results yielded the opposite of what was expected.  The general 

trend was that the more participants said they were unable to accept the breakup, the 

greater percentage of cause and insight words they used, r (188) = .19, p < .01.  To test 

the means between the high acceptance and low acceptance groups in their use of cause 

and insight words, a one-tailed t-test analysis was conducted.  Results indicated that the 

low acceptance group used a marginally significant greater percentage of cause and 

insight words in their essays (m = 4.7) than the high acceptance group (m = 4.1), t(186) = 

1.54, p = .06.   
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     Finally, a correlation between the LIWC scores for narrative cohesiveness (number of 

cause and insight words) and the weirdness scores was conducted to determine if 

participants with less cohesive essays have more aberrant INDSCAL solutions.  The 

correlational analysis found no significant relationship between weirdness scores and use 

of cause and insight words, r = .08, ns. 

Discussion 

Multidimensional Scaling and Stressful Memories 

     Results from this study provided some evidence that participants who report a 

stressful breakup have a different cognitive representation of the breakup than those who 

report their breakup was less stressful.  Visual inspection of the MDS solutions showed 

that the groups had fairly similar models, except for the low stress breakup group.  The 

low stress group’s solution was more clustered, while the other groups’ solutions were 

circular and spread out.  This is consistent with my hypothesis that the low stress and the 

high stress breakup groups would have different MDS solutions.  However, consistent 

with the idea that stressful memories are fragmentary and unorganized, I expected the 

low stress breakup group to have a solution similar to those of the other groups (currently 

involved and no relationships groups), while the high stress breakup group would have 

the aberrant solution.  The opposite was found in that the high stress breakup group’s 

solution was similar to those of the other groups, while the low stress breakup group’s 

solution was the most aberrant.  In hindsight, this finding makes a lot of sense.  

Participants in the high stress breakup group have a memory representation (MDS 

solution) similar to those in the currently involved and no relationship group.  However, 

the structure of the actual relationship has changed (it is now a defunct relationship), but 
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the structure of their memory representation remains the same (similar to those in the 

currently involved group).  Participants in the low stress breakup possess a memory 

representation of their past relationship that is different from those of participants who 

are still involved (currently involved group) or are giving a generic representation of 

relationships (no relationship group).  This is exactly what one would expect from a 

person who has restructured their cognitive representation of their relationship to reflect 

the significant changes in the relationship.  Recall that Pennebaker believes that 

“…translating traumas and their accompanying images demands that all features of the 

experience be encoded and stored in a more organized, coherent, and simplified matter” 

(Pennebaker, Francis, & Mayne, 1997, p. 864).  Participants who reported a high stress 

breakup had yet to change their cognitive representation of the relationship appropriately.  

Therefore, the changes in the memory representation of the low stress breakup group 

from the high stress breakup group may represent changes that either cause or are a 

product of a reduction in the stressfulness of the event.  Because the design of this study 

was correlational in nature, it is difficult to determine whether changes in cognitive 

representations cause a reduction of the stressfulness of the event, if reductions in the 

stressfulness of the event produce the changes in cognitive representation, or if a third, 

unknown variable is causing changes in both stressfulness of the event and the cognitive 

representation of the event.  It is my belief that the relationship between stressfulness of 

the event and its cognitive representation is one that is interdependent.  Changes in the 

representation can lead to reductions in stress, the reduced stress then makes it easier to 

make further changes in representation and the two are intertwined.  Further research is 

needed to explore the nature of this relationship. 
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What is a “cohesive, organized” memory? 

     A core question this study attempted to answer is whether stressful memories are 

indeed more fragmentary, unorganized, and uncohesive.  When inspecting the MDS 

solutions for the low stress breakup group, the high stress breakup group, and the 

currently involved group, the low stress breakup group’s solution produced stimuli that 

were clustered together, while the high stress breakup and the currently involved groups’ 

solutions produced a model in which the stimuli were less clustered together and more 

spread out.  The spread out pattern in the low stress breakup, currently involved, and not 

involved groups is not surprising, given the fact that the stimuli chosen in this were meant 

to try to cover the entire domain of romantic relationships.  The question becomes, which 

solution is more organized and coherent, one that is clustered or one that is spread out?  I 

argue that a solution that contains clusters is simplified.  To illustrate my point, I will use 

the example of using MDS for colors.  If a wide range of colors is used as stimuli, one 

would expect to see a spread out, circular pattern.  Purple would be between red and blue, 

orange would fall between red and yellow, and green would lie between blue and yellow.  

However, a more simplified perception of color would contain three clusters in which all 

the shades of red cluster together, all the shades of blue cluster together, and all the 

yellows cluster together.  In this latter situation, the person does not see all the shades 

between the three primary colors.  A similar analogy comes from a situation in which 

participants are asked to make similarity judgments about people of different races.  A 

simplified model might contain a set of clusters in which all people of Asian descent are 

grouped together, people of African descent are grouped together, people of European 

descent are grouped together, etc.  However, someone with a much more complex view 
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of ethnicities may not lump all people of Asian descent together, because they recognize 

differences within this group (Chinese, Japanese, Vietnamese, etc.).  Therefore I would 

argue that MDS solutions with tighter stimulus clusters are simplified, while solutions 

that are spread out reveal a more complex cognitive representation.  The MDS solution 

for participants in the currently involved group is a more complex, spread out solution.  

This is not surprising since one should have a complex view of ongoing significant 

relationships in their life.  Participants in the low stress breakup group have a clustered, 

simplified cognitive representation of their past relationship.  I believe this representation 

is also appropriate because once a relationship is over and no longer a significant part of a 

person’s life, one should use cognitive economics to restructure his/her cognitive 

representation to a representation that is organized and simplified.  After all, it would be 

cognitively wasteful for a person to have a very complex cognitive representation of their 

relationship with their high school sweetheart that ended 20 years ago.  Once the 

relationship is over, the most adaptive response would be to simplify, organize, and store 

away the memory of the relationship so that one can move on.  For participants in the 

high stress breakup group, their cognitive representation is one that is still complex.  This 

may be a result of their inability or unwillingness to accept the breakup of the 

relationship and have yet to “move on” mentally and emotionally.   

     According to spread of activation theory (Collins & Loftus, 1975), a cognitive 

representation that is circular and spread out should promote greater occurrence of 

intrusive thoughts.  Consider the example of someone being asked about a time they went 

to the movies with an ex-girlfriend.  The question activates the node of “going to the 

movies with X”.  If  “going to the movies with X” is part of a complex, spread out 
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representation, then these other nodes (“talking on the phone with X”, “going to 

parties/social events with X”, etc.) will also be activated, creating the potential for a flood 

of intrusive thoughts and emotions.  However, if “going to the movies with X” is part of 

an isolated cluster, only the few adjacent nodes receive activation; thus there is less 

potential for intrusive thoughts.  Thus a circular, spread out cognitive representation of a 

past relationship may contribute to, if not be the entire cause of, a high level of intrusive 

thoughts concerning the relationship.   

     Though I have argued that a clustered cognitive representation is simplified and less 

likely to produce intrusive thoughts than a spread out representation, this still does not 

tell us whether a clustered representation is more organized, coherent, and less-

fragmentary.  To use once again the example of a MDS solution for colors, which 

cognitive representation is more organized and coherent: a cognitive representation that is 

circular and recognizes the difference between blue and purple, but also recognizes the 

similarity, or a cognitive representation with three distinct clusters, one for each primary 

color?  Any arguments would be highly subjective and the results of this study do not 

allow one to answer this question objectively. 

Acceptance of a Stressful Event 

     In addition to some differences in memory representation between the high stress and 

the low stress breakup groups, differences in memory representation were found between 

participants based on how much they rated they were able to accept the breakup.  The 

rating of stressfulness of the breakup asked participants how stressful the breakup was for 

them and therefore measured stressfulness of the breakup at the time it occurred.  Thus 

this rating does not include those who have since integrated the event into their lives and 
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accepted what happened.  The measure of acceptance asked the participant how much 

they had accepted the breakup in the last seven days and thus does include those who 

have integrated the event into their lives since the initial breakup.   

     Compared to participants who said they were more able to accept the breakup, those 

who said they were less able to accept the breakup were less able to separate incongruent 

pairs of stimuli from congruent pairs of stimuli, had higher weights on the cognitive 

dimensions used to represent the stimuli, had higher weirdness scores, more intrusive 

thoughts about the breakup, and evidenced a greater use of cause and insight words when 

asked to describe their past relationship.  The finding that participants in the low 

acceptance group saw less distinction between the congruent and incongruent pairs is 

consistent with theories that people who experience a traumatic event and have yet to 

integrate this event into their existing views of the world have difficulty separating the 

emotional aspects of the experience from the non-emotional aspects (Brewin, Dalgleish, 

& Joseph, 1996).  Unfortunately, because the number of participants in the low 

acceptance group (n = 27) did not meet the minimum number of 100 participants needed 

to run a MDS model properly, an MDS analysis could not be conducted to compare the 

cognitive representations of the high and the low acceptance groups.   

     Even though no MDS models could be run to view differences between the high 

acceptance and low acceptance groups, the study did reveal that participants in the low 

acceptance group had higher weirdness scores (using the MDS solution for all 

participants) than the high acceptance group.  This finding is consistent with the theory 

that those who have experienced a stressful event and have not integrated this event into 

their existing beliefs about the world have an unorganized, fragmentary memory for the 
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stressful event (Foa & Kozak, 1986; Foa, Steketee, & Rothbaum, 1989).  However, a 

different memory structure (higher weirdness scores) is  not necessarily a more 

unorganized and fragmentary memory. 

     Participants in the high stress breakup group and the low acceptance group reported a 

greater occurrence of intrusive and avoidant thinking about their breakup than did those 

in the low stress breakup group or the high acceptance group.  However, the results failed 

to indicate that intrusive thinking mediates the relationship between stressfulness of the 

event\acceptance and weirdness scores.  It is my belief that a stressful event is initially 

stored as fragmentary and uncohesive which in turn causes intrusive thinking about the 

event.  Hence, I believe intrusive thinking is a product, rather than a mediator, of the 

stressfulness of a memory and its fragmentary structure.   

Analysis of Essay Content 

     An analysis of the content of the descriptions participants wrote about their past 

relationship revealed that, contrary to expectations, the high stress breakup group did not 

use a greater percentage of cause and insight words (a measure of narrative coherence) 

than the low stress breakup group.  However, there was a general trend, though not a 

straightforward linear effect, that participants who were less able to accept the breakup 

used a greater percentage of cause and insight words than participants who were more 

able to accept the breakup.  In previous research, Pennebaker and colleagues have found 

that those who evidence an increase in use of cause and insight words across three essay 

samples experience the greatest health benefits (Smythe, 1998).  Klein & Boals (2001) 

found a similar relationship between increased use of cause and insight words across 

three essay samples and working memory capacity.  Participants in the present study only 
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wrote one time; therefore it is not possible to examine the effects of increased use of 

cause and insight words.  A reason that those who increase their use of cause and insight 

words over essay writings receive the greatest health and cognitive benefits is because 

these are the individuals who are still in the process of exploring and restructuring their 

cognitions about the causes and implications of stressful events in their lives.  To change 

one’s cognitive representation of an event, the person has to spend time thinking, 

exploring, and reorganizing the causes and implications of stressful events in their life.  

Hence these individuals use a greater percentage of cause and insight words in their 

writing essays.  Once an event has been properly organized and restructured, the 

individual will use a smaller number of cause and insight words to describe the past 

event.  This may be why this study found that those who have yet to accept their breakup 

used a greater percentage of cause and insight words in their description of their past 

relationship. 

Conclusions and Speculations 

     This study was originally designed to be a confirmatory study regarding the cognitive 

representation of stressful memories.  When the operationalization of the stressfulness of 

the event (“Please rate how stressful was the breakup for you”) as a single item produced 

promising but inconsistent differences in measures of memory structure, the analyses 

went into an exploratory mode and found that the participants’ rating of how much they 

were able to accept the breakup did produce consistent and reliable differences in 

measures of memory representation.  This finding suggests that perhaps the extent to 

which one has integrated the stressful event into their lives (acceptance) is more 

significant than the initial stressfulness of the event.  The stressful event is initially stored 
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as fragmentary and uncohesive.  Those who create a cohesive narrative about their 

stressful experience, whether it is through psychotherapy, expressive writing, or simply 

talking about the event with family and friends, integrate the event into their lives (thus 

are in the high acceptance group) and consequently have fewer intrusive thoughts about 

the event.  However, those who do not create a cohesive narrative of the event will 

continue to have an uncohesive, fragmentary memory, which in turn leads to intrusive 

thoughts about the stressful event.   

     There were numerous weaknesses in the present study.  Though multidimensional 

scaling is a technique that allows one to answer many difficult research questions, the 

technique requires a large sample size and does not lend itself well to statistical 

hypothesis testing.  The current study also lacks predictive validity.  Much of the analyses 

were done in hindsight, such as how to classify participants into high stress and low stress 

groups, what measures to use as independent variables, etc.  In addition, the selection of 

stimuli is critical.  If a different set of stimuli related to romantic relationships were used 

in this study, the results may have been quite different.  For example, the stimuli chosen 

in this study were intended to represent the domain of romantic relationships.  

Participants were then split into groups based on how stressful the breakup of the 

relationship was for the participant.  A stronger test of the cognitive representation of a 

stressful memory would involve MDS of stimuli that represent the specific stressful 

memory in question.  Therefore additional studies are needed to examine the cognitive 

representations of stressful memories in a variety of domains before we can place a lot of 

confidence in the results of this study. 
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     Another weakness of the present study concerns the operationalization of variables in 

the study.  Unfortunately, I cannot stick a thermometer in someone and get an accurate 

measure of how stressful a past event was for the individual.  A single-item measure of 

the stressfulness of a breakup does not lend itself to tests of reliability.  In addition, 

different results were found when current distress (acceptance) was used in place of past 

distress (stressfulness of the breakup).  Because stressfulness of the breakup was rated on 

a 5-point Likert scale and acceptance was rated on a 4-point Likert-type scale, restriction 

of range on these measures was another concern in the present study. 

     In summary, the results from this study, though far from conclusive, lend support to 

the position that unresolved stressful events have a different representation in memory 

than resolved or non-stressful memories.  Future research is needed to further explore the 

cognitive representations of stressful memories and their effects on mental and physical 

well-being.  Particularly, an extension of this work would involve measuring memory 

representation of stressful events from the time the event occurs and tracking the changes 

in memory representation over time.  In addition, one could conduct an MDS analysis to 

measure the cognitive representations of the Vietnam War and compare the 

representations of Vietnam combat veterans with and without PTSD.  Improvements in 

measurements of variables like “stressfulness of the event”, “current distress about the 

event”, and “an organized, coherent narrative” will greatly enhance our ability to further 

explore the relationship between stress and cognition. 
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Appendix A. Multidimensional Scaling Packet 

During this experiment you will be judging how similar or different a number of stimuli are.  All of these 
stimuli relate to being in a romantic relationship.  You will be comparing two stimuli at a time.  For us to 
know how similar or different you find each pair to be we will have you give us a number that you will 
write down on a form.  There is an example of this form at the bottom of this page. 
 
You can see that on the form there is a line with a set of continuos numbers and the words exact same at 
one end, and completely different at the other.  If you find no differences between the stimuli, record a 0 in 
the space provided to the right of the pair.  If you do find a difference in the pair of stimuli, record what 
number represents how different you believe the pair of stimuli to be from 1 (very little difference) to 50 
(exact same).  In order for you to get an idea of how much difference there is in this group of stimuli you 
will see a list of the stimuli before you begin. 
 
One thing we would like you to remember is that different people judge things in different ways.  This 
means that there are no right or wrong answers.  Two stimuli that are very similar to one person may be 
quite different to another.  Both results are important to us.  We are interested in finding how you as an 
individual compare these stimuli. 
 
Before we begin the task, we want you to practice making the judgments, and then see if you have any 
questions.  Imagine you are comparing four fruits: oranges, lemons, tangerines, and grapefruits.  We are 
going to ask you to compare them two at a time.  There will be six pairs in all.  Remember all you have to 
do is record a number on the line representing how similar or different you feel each pair to be. 
 
      oranges-grapefruits ________  
Exact    ______________________________________________________________      Completely   
Same    0    25                      50     different       
 

      oranges-tangerines  _________ 
Exact    ______________________________________________________________      Completely   
Same    0    25                      50     different       
 
 

      lemons-grapefruits  _________ 
Exact    ______________________________________________________________      Completely   
Same    0    25                      50     different       
 
 

      oranges-lemons  _________ 
Exact    ______________________________________________________________      Completely   
Same    0    25                      50     different       
 
 

     lemons-tangerines  _________ 
Exact    ______________________________________________________________      Completely   
Same    0    25                      50     different       
 

                                grapefruits-tangerines  _________ 
Exact    ______________________________________________________________      Completely   
Same    0    25                      50     different       
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Please wait until the experimenter tells you to turn the page. 

Take a moment and think about the relationship you had with the person that has since 
ended.  Listed below are the relationship related events we want you to rate.  Please read 
them over before beginning the task.  In the events, “X” refers to the name of the person 
of which you are no longer in a relationship with.  When you make your judgments 
between the pairs of events, we want you to consider as many of the features of the 
events as you can think of.  Some of the pairs of events will have many features in 
common; others will share very few features.  Make your judgments on how SIMILAR 
the two events are, not on how much you liked or disliked them.  Take your time, and 
before you make the rating, think about the concepts and consider the number of features 
they share when you record your rating. 
 
BREAKING UP WITH X 
 
HAVING A MEAL WITH X 
 
FEELING ATTRACTED TO X 
 
WORRYING ABOUT X’S SAFETY 
 
WATCHING TV/MOVIES WITH X 
 
ARGUING WITH X 
 
FEELING JEALOUS ABOUT X 
 
BUYING GIFTS FOR X 
 
FEELING ANGRY TOWARDS X 
 
TALKING ABOUT YOUR DAY WITH X 
 
GOING TO PARTIES/SOCIAL EVENTS WITH X 
 
BEING AFFECTIONATE WITH X 
 
WANTING TO MAKE X HAPPY 
 
When you are ready to begin the ratings, turn to the next page. 
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BREAKING UP WITH X – WANTING TO MAKE X HAPPY _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 

 
BUYING GIFTS FOR X – ARGUING WITH X _______ 

Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

WANTING TO MAKE X HAPPY – GOING TO PARTIES/SOCIAL EVENTS WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different 
 
 
 

 
FEELING ANGRY TOWARDS X – BEING AFFECTIONATE WITH X _______ 

Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

BREAKING UP WITH X – ARGUING WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
    
 
 
 

GOING TO PARTIES/SOCIAL EVENTS WITH X – BEING AFFECTIONATE WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 

 
BUYING GIFTS FOR X – FEELING ANGRY TOWARDS X _______ 

Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

HAVING A MEAL WITH X – FEELING ATTRACTED TO X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
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BREAKING UP WITH X – FEELING ATTRACTED TO X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

TALKING ABOUT YOUR DAY WITH X – HAVING A MEAL WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

ARGUING WITH X – GOING TO PARTIES/SOCIAL EVENTS WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

BREAKING UP WITH X – WATCHING TV/MOVIES WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different    
 
 
 

 
HAVING A MEAL WITH X – GOING TO PARTIES/SOCIAL EVENTS WITH X _______ 

Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

FEELING ATTRACTED TO X – WORRYING ABOUT X’S SAFETY _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

WATCHING TV/MOVIES WITH X – FEELING ATTRACTED TO X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

BEING AFFECTIONATE WITH X - BREAKING UP WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
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WORRYING ABOUT X’S SAFETY – WATCHING TV/MOVIES WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different    
 
 
 
    

FEELING ATTRACTED TO X – BEING AFFECTIONATE WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 

 
FEELING JEALOUS ABOUT X – BEING AFFECTIONATE WITH X _______ 

Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

WANTING TO MAKE X HAPPY – FEELING ATTRACTED TO X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

ARGUING WITH X – WORRYING ABOUT X’S SAFETY _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

WANTING TO MAKE X HAPPY – FEELING ANGRY TOWARDS X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

BUYING GIFTS FOR X – WORRYING ABOUT X’S SAFETY _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

WORRYING ABOUT X’S SAFETY – FEELING ANGRY TOWARDS X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
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TALKING ABOUT YOUR DAY WITH X – WORRYING ABOUT X’S SAFETY _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 

 
GOING TO PARTIES/SOCIAL EVENTS WITH X – FEELING ANGRY TOWARDS X _______ 

Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different    
 
 
 
    

WORRYING ABOUT X’S SAFETY – GOING TO PARTIES/SOCIAL EVENTS WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

BREAKING UP WITH X – BUYING GIFTS FOR X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

BEING AFFECTIONATE WITH X – WORRYING ABOUT X’S SAFETY _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

FEELING ATTRACTED TO X – BUYING GIFTS FOR X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

TALKING ABOUT YOUR DAY WITH X – BUYING GIFTS FOR X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

WORRYING ABOUT X’S SAFETY – WANTING TO MAKE X HAPPY _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
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WATCHING TV/MOVIES WITH X – ARGUING WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

HAVING A MEAL WITH X – FEELING ANGRY TOWARDS X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

FEELING JEALOUS ABOUT X – WATCHING TV/MOVIES WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

FEELING ANGRY TOWARDS X – FEELING ATTRACTED TO X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

WATCHING TV/MOVIES WITH X – BUYING GIFTS FOR X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

BEING AFFECTIONATE WITH X – TALKING ABOUT YOUR DAY WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

GOING TO PARTIES/SOCIAL EVENTS WITH X – FEELING ATTRACTED TO X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 

 
ARGUING WITH X – WANTING TO MAKE X HAPPY _______ 

Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
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FEELING ANGRY TOWARDS X – WATCHING TV/MOVIES WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

BREAKING UP WITH X – GOING TO PARTIES/SOCIAL EVENTS WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

HAVING A MEAL WITH X – WORRYING ABOUT X’S SAFETY _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different    
 
 
 
    

WATCHING TV/MOVIES WITH X – TALKING ABOUT YOUR DAY WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

BREAKING UP WITH X – FEELING ANGRY TOWARDS X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 

 
WORRYING ABOUT X’S SAFETY - BREAKING UP WITH X _______ 

Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

WATCHING TV/MOVIES WITH X – BEING AFFECTIONATE WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 
TALKING ABOUT YOUR DAY WITH X – GOING TO PARTIES/SOCIAL EVENTS WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
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WANTING TO MAKE X HAPPY – WATCHING TV/MOVIES WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

ARGUING WITH X – FEELING JEALOUS ABOUT X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

FEELING JEALOUS ABOUT X – FEELING ATTRACTED TO X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

HAVING A MEAL WITH X – WANTING TO MAKE X HAPPY _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different   
 
 
 
     

FEELING JEALOUS ABOUT X – BUYING GIFTS FOR X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

TALKING ABOUT YOUR DAY WITH X - BREAKING UP WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

ARGUING WITH X – FEELING ANGRY TOWARDS X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 

 
FEELING JEALOUS ABOUT X - BREAKING UP WITH X _______ 

Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
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TALKING ABOUT YOUR DAY WITH X – ARGUING WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

HAVING A MEAL WITH X - BREAKING UP WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
  
 
 
 

BEING AFFECTIONATE WITH X – ARGUING WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

ARGUING WITH X – HAVING A MEAL WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

BUYING GIFTS FOR X – GOING TO PARTIES/SOCIAL EVENTS WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different  
 
 
 
      

FEELING ANGRY TOWARDS X – FEELING JEALOUS ABOUT X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

FEELING JEALOUS ABOUT X – TALKING ABOUT YOUR DAY WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

GOING TO PARTIES/SOCIAL EVENTS WITH X – FEELING JEALOUS ABOUT X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 



80 
 

BUYING GIFTS FOR X – HAVING A MEAL WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

WANTING TO MAKE X HAPPY – FEELING JEALOUS ABOUT X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 

 
FEELING ATTRACTED TO X – ARGUING WITH X _______ 

Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

BEING AFFECTIONATE WITH X – BUYING GIFTS FOR X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

BUYING GIFTS FOR X – WANTING TO MAKE X HAPPY _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 

 
FEELING ANGRY TOWARDS X – TALKING ABOUT YOUR DAY WITH X _______ 

Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different   
 
 
 
    

BEING AFFECTIONATE WITH X – HAVING A MEAL WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

WATCHING TV/MOVIES WITH X – HAVING A MEAL WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
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WORRYING ABOUT X’S SAFETY – FEELING JEALOUS ABOUT X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

GOING TO PARTIES/SOCIAL EVENTS WITH X – WATCHING TV/MOVIES WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

FEELING ATTRACTED TO X – TALKING ABOUT YOUR DAY WITH X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

TALKING ABOUT YOUR DAY WITH X – WANTING TO MAKE X HAPPY _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 
 

HAVING A MEAL WITH X – FEELING JEALOUS ABOUT X _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
 
 
 

BEING AFFECTIONATE WITH X – WANTING TO MAKE X HAPPY _______ 
Exact   ______________________________________________________________________  Completely                    
Same    0              25                            50  different       
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Appendix B 
 
To help us better understand your past relationship, please answer the following 
questions concerning varying aspects of the relationship which you referred to earlier. 
 

1. How long had you been involved in the relationship? 
a. 0-3 months 
b. 3-6 months 
c. 6-12 months 
d. 1-2 years 
e. more than 2 years 

 
2. How much would you agree or disagree with the following statement, “I would 

have little trouble finding another romantic partner who could replace my ex-
partner”. 

a. Strongly disagree 
b. Disagree 
c. Neutral 
d. Agree 
e. Strongly agree 

 
3. Please rate how stressful the breakup was for you using the following scale. 

 
1  2  3  4  5 

Not at all stressful       Extremely stressful 
 
 

4. Please rate to what extent you think you have recovered from the breakup using 
the following scale. 

 
1  2  3  4  5 

 Not at all recovered      Completely recovered 
 
 

5. Think about who actually made the first steps to initiate the breakup.  Circle the 
number that best represents who initiated the breakup. 

a. I did 
b. I somewhat did 
c. We both did 
d. My partner somewhat did 
e. My partner did 

 
6. Since the breakup with your ex-partner, have you been involved in another 

significant romantic relationship? 
a. Yes 
b. No 
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7. How long ago did the relationship end? __________ 
 

8.  What is your gender?  Male    Female 
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Appendix C 
 
Think about a significant romantic relationship you have been in, past or present.  Then 
rate the emotional intensity and frequency of the following events that may have occurred 
in that relationship:  (X refers to your significant other) 
 
HAVING A MEAL WITH X 
How much emotion do you associate with this event? 
1  2  3  4  
No  Some  A lot of  Extreme 
Emotion  Emotion  Emotion  Emotion 
 
FEELING ATTRACTED TO X 
How much emotion do you associate with this event? 
1  2  3  4  
No  Some  A lot of  Extreme 
Emotion  Emotion  Emotion  Emotion 
 
WORRYING ABOUT X’S SAFETY 
How much emotion do you associate with this event? 
1  2  3  4  
No  Some  A lot of  Extreme 
Emotion  Emotion  Emotion  Emotion 
 
WATCHING TV/MOVIES WITH X 
How much emotion do you associate with this event? 
1  2  3  4  
No  Some  A lot of  Extreme 
Emotion  Emotion  Emotion  Emotion 
 
ARGUING WITH X 
How much emotion do you associate with this event? 
1  2  3  4  
No  Some  A lot of  Extreme 
Emotion  Emotion  Emotion  Emotion 
 
BUYING GIFTS FOR X 
How much emotion do you associate with this event? 
1  2  3  4  
No  Some  A lot of  Extreme 
Emotion  Emotion  Emotion  Emotion 
 
FEELING ANGRY TOWARDS X 
How much emotion do you associate with this event? 
1  2  3  4  
No  Some  A lot of  Extreme 
Emotion  Emotion  Emotion  Emotion 
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TALKING ABOUT YOUR DAY WITH X 
How much emotion do you associate with this event? 
1  2  3  4  
No  Some  A lot of  Extreme 
Emotion  Emotion  Emotion  Emotion 
 
GOING TO PARTIES/SOCIAL EVENTS WITH X 
How much emotion do you associate with this event? 
1  2  3  4  
No  Some  A lot of  Extreme 
Emotion  Emotion  Emotion  Emotion 
 
BEING AFFECTIONATE WITH X 
How much emotion do you associate with this event? 
1  2  3  4  
No  Some  A lot of  Extreme 
Emotion  Emotion  Emotion  Emotion 
 
WANTING TO MAKE X HAPPY 
How much emotion do you associate with this event? 
1  2  3  4  
No  Some  A lot of  Extreme 
Emotion  Emotion  Emotion  Emotion 
 
BREAKING UP WITH X     
How much emotion do you associate with this event? 
1  2  3  4  
No  Some  A lot of  Extreme 
Emotion  Emotion  Emotion  Emotion 
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Appendix D 
 
On the following 2 pages, please describe the relationship and the subsequent breakup of 
which you referred to in the previous questionnaires.  I would like for you to really let go 
and write about your deepest thoughts and feelings about the relationship.  You may 
write about things you did together, events that happened to you, how the relationship 
affected your life, and/or explore your emotions about the relationship and the breakup.  
Do your best to try to “tie it all together” at the end.  No one other than the researchers 
involved in this project will have access to your writing.  You will have 20 minutes to 
write. 
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Appendix E 
 
 

Below is a list of comments made by people after a relationship breakup.  For each item, 
circle a response on this questionnaire to indicate how frequently these comments were 
true for you DURING THE PAST SEVEN DAYS IN REGARDS TO THE 
RELATIONSHIP YOU REFERRED TO EARLIER.  For example if you rarely talked 
about the event you listed, you would circle “B” in answer to question 1.  If a reaction did 
not occur during the past seven days, please circle “A” in the “not at all” column. 
 
 
             Frequency 
 
      Not at all       Rarely       Sometimes       Often 
1. I talked (wrote a letter or sent email) about it.       A              B     C          D 
2. I thought about it when I didn’t mean to.        A              B     C          D 
3. I avoided letting myself get upset when I thought          A              B     C          D 
    about it or was reminded of it. 
4. I tried to remove it from memory.        A              B     C          D 
5. I had trouble falling asleep or staying asleep       A              B     C          D 
    because of pictures or thoughts about it that 
    came into my mind. 
6. I had waves of strong feelings about it.        A              B     C          D 
7. I had dreams about it.          A              B     C          D 
8. I stayed away from reminders of it.        A              B     C          D 
9. I felt as if it hadn’t happened or it wasn’t real.       A              B     C          D 
10. I tried not to talk about it.         A              B     C          D 
11. Pictures about it popped into my mind.        A              B     C          D 
12. Other things kept making me think about it.       A              B     C          D 
13. I was aware that I still had a lot of feelings       A              B     C          D 
      about it but I didn’t deal with them. 
14. I tried not to think about it.         A              B     C          D 
15. Any reminder brought back feelings about it.       A              B     C          D 
16. My feelings about it were kind of numb.        A              B     C          D 
17. I wrote about it in a journal or diary.        A              B     C          D 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 


