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Abstract
The purpose of my dissertation was to examine whether adult romantic attachment and
interpersonal threat bias people’s perceptions of physical distance within a social context.
Across three separate studies, I assessed the interactive effects of attachment anxiety,
attachment avoidance, and threat on perceptions of distance. In the baseline (control)
condition, I predicted that people higher in attachment anxiety would perceive greater
interpersonal closeness than people lower in attachment anxiety. However, in the threat
condition, I predicted that this perceptual difference would disappear or, alternatively,
that people higher in attachment anxiety would perceive greater interpersonal distance
than people lower in attachment anxiety. Furthermore, I hypothesized that higher levels of
attachment avoidance would be associated with greater perceptions of physical distance
regardless of condition. In Study One, I used a loneliness prime and measured attachment
orientation to examine their influence on the strength of the tendency to perceive an
ambiguous, computerized figure as walking toward oneself. In Study Two, I investigated
how attachment and the threat of separation affected estimations of physical distance
from one’s romantic partner who was standing relatively close by. In the third and final
study, I examined the impact of attachment and separation threat on perceptions of
physical distance from one’s romantic partner when the partner was absent and imagined
to be in another city. A meta-analysis of the experiments revealed that the influence of
attachment anxiety on distance perception was not only dependent on condition, but also
on attachment avoidance. Specifically, for people high in attachment avoidance in the
control condition, higher attachment anxiety was associated with smaller perceptions of
distance. In contrast, for people high in attachment avoidance in the threat condition,
higher attachment anxiety was associated with greater perceptions of distance. For people
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low in attachment avoidance in both conditions, attachment anxiety did not predict
distance perception. This pattern is partially consistent with, but also more complicated
than, my original predictions. Explanations for the findings are discussed as well as future
directions for investigation. Additionally, the important implications of this research for
real-life interactions and, ultimately, the development and maintenance of attachment
orientation are explored.
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Chapter 1
General Introduction and Overview
It is intuitive to think that our perceptions of the physical world (e.g., “What
direction is Sally facing?”) are less subjective or prone to individual bias than our
perceptions of the social world (e.g., “What is your first impression of Sally?”). However,
research clearly demonstrates that people’s internal states and motivations not only
influence their social perceptions but also bias their physical perceptions. In my
dissertation, I investigated whether people’s motivations, desires, and beliefs regarding
romantic relationships influence their representations of the physical world within a social
context. In particular, the theoretical framework outlining adult attachment orientations is
built upon the notion that people possess differing desires to obtain, as well as differing
abilities to regulate, interpersonal proximity and distance. Thus, I examined whether
attachment orientation influences people’s perceptions of physical distance within a social
context and, moreover, if threat-related primes moderate this relationship.
To my knowledge, my dissertation is the first project to investigate whether the
emotional and cognitive patterns associated with different attachment styles bias
perceptions of physical distance. This research investigation will provide a novel and
valuable contribution to the attachment literature and will also provide additional
evidence toward the growing research area purporting that perceptual experiences are
variable and influenced by psychological and physical states. Furthermore, the current
collection of studies not only address a new individual difference variable, they also
explore the interaction between this individual difference and relevant contexts to further
enhance our understanding of the conditions under which attachment is most likely to
affect physical perceptions.
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I begin my literature review by describing psychological factors that influence
physical perceptions, with a particular emphasis on perceptions of distance. Next, I
outline the origins of adult attachment theory and describe the contemporary framework
for understanding attachment anxiety and attachment avoidance. Finally, I conclude my
literature review by discussing research that has examined the association between
attachment orientation and motivations related to interpersonal proximity and distance as
well as the moderating role of threat.
Factors that Influence Physical Perceptions
The notion that motivational drives can alter one’s physical perceptions of the
world was first explored as part of the “New Look” approach to perception in the 1940s
and 1950s (see Bruner & Goodman, 1947; Bruner & Minturn, 1955). One of the earliest
studies in this domain found that the more valuable a coin was the more children
overestimated its physical size, and this effect was particularly strong for poor compared
to wealthy children (Bruner & Goodman, 1947). Importantly, all children were quite
accurate in estimating the size of similar-shaped cardboard discs. Thus, the monetary
value of a coin made it appear relatively larger or smaller, and the psychological
perception of its value (as determined by socioeconomic status) moderated the strength of
this effect. Bruner and his colleagues conceptually replicated the finding that needs can
influence perception by demonstrating that words ranked higher in importance in one’s
value system were more quickly recognized than words ranked lower in importance
(Postman, Bruner, & McGinnies, 1948). Although these studies and others purported to
demonstrate that perception is psychological, this particular aspect of the New Look
perspective soon waned when faced with methodological challenges and strong critics.
For example, it was argued that poorer children might have overestimated the size of the
2

	
  
coins compared to wealthier children due to a lack of familiarity with money or poor
memory (McCurdy, 1956). Nonetheless, in relatively recent years, there has been a
resurgence in the idea that inner states, such as drives, emotions, and desires, impact
one’s representation of the physical environment (see Balcetis & Lassiter, 2010).
Indeed, people were shown an ambiguous stimulus that could be interpreted in
one of two ways (e.g., a figure that could be perceived as the letter “B” or the number
“13”) and were told that receiving a positive outcome (e.g., consuming a tasty drink) or a
negative outcome (e.g., consuming an unsavory drink) was contingent on which stimulus
was displayed (Balcetis & Dunning, 2006). Participants were more likely to see the figure
in the form (e.g., a letter versus a number) that resulted in the positive outcome than they
were to see the figure in the form that resulted in the negative outcome. In other words,
“wishful thinking” guided visual perception.
Emotional states can also affect perceptions of the physical world. In particular,
contrast sensitivity, an important aspect of vision, is influenced by emotion. Individuals
primed to feel fear displayed an increase in contrast detection of different shapes and
figures in comparison to individuals primed with a neutral stimulus (Phelps, Ling, &
Carrasco, 2006). Enhanced perception in a fearful state allows for better detection of and
quicker responding to potentially threatening stimuli. Emotions also impact perceptions
of angles. People who stood at the top of a hill on a skateboard (inducing fear) perceived
the hill to be much steeper than people who stood at the top of the same hill on a
stationary box (Stefanucci, Proffitt, Clore, & Parekh, 2008). Presumably, the observers’
perceptions of their environment changed as a function of the potential danger they faced.
Furthermore, people who listened to sad music or wrote about a sad life event while
standing at the bottom of a hill thought it was much steeper than people who listened to
3

	
  
happy music or wrote about a positive life experience (Riener, Stefanucci, Proffitt, &
Clore, 2011). In this case, the researchers proposed several mechanisms to explain the
relation between mood and perceptions of slant. They reasoned that, compared to being in
a positive mood, being in a negative mood may have resulted in greater perceptions of
effort (e.g., Gendolla & Krusken, 2002); increased glucose use (and, thus, depletion of
energy; e.g., Gailliot et al., 2007); and/or increased attentional focus on the background
(i.e., top of the hill) rather than the foreground (i.e., bottom of the hill; e.g., Bar-Anan,
Liberman, & Trope, 2006).
Factors that Influence Perceptions of Physical Distance
Of particular interest to the current program of research, researchers have
identified several top-down influences that impact spatial layout perceptions related to
distance. Stefanucci and her colleagues have conducted a collection of studies showing
that fear can bias perceptions of physical distance. People who reported greater fear were
more likely to overestimate the height of a cliff from the top and from the bottom than
people who reported lower levels of fear, and this relationship was even more pronounced
when participants were asked to visualize falling from the cliff (Clerkin, Cody,
Stefanucci, Proffitt, & Teachman, 2009; Stefanucci & Proffitt, 2009; Teachman,
Stefanucci, Clerkin, Cody, & Proffitt, 2008). As fear serves an adaptive function by
alerting a person to signs of potential danger, it was reasoned that this emotion would
only influence perceptions of stimuli relevant to threat, such as a large cliff or a steep hill.
Another series of recent studies suggest that geographical expertise is not the only
important variable to consider when estimating the distance between two locations. For
example, the extent to which people identify with the Toronto Maple Leafs and perceive
the Ottawa Senators as a rival team is likely to influence their estimation of the distance
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between the Air Canada Centre and Scotiabank Place. More generally, Xiao and Van
Bavel (2012) found that collective identity (whether it be for a sport’s team, university, or
nationality) influenced people’s estimation of the distance between an ingroup location
and an outgroup location. Specifically, for high-identifiers, when the outgroup was
perceived as a threat to one’s social identity, people estimated the outgroup target location
to be closer than when the outgroup was not perceived as a threat; however, this
difference in distance estimation was not evident for low-identifiers. The authors argued
that it is adaptive to view a threat as geographically proximal, presumably to be more
alert and prepared for potential menace.
Unlike Xiao and Van Bavel’s (2012) assertion that we keep ‘our friends close and
our enemies closer’, Balcetis and her colleagues purport that we often perceive desirable
stimuli to be closer than undesirable stimuli. Students walking on a university campus
reported being nearer to their destination when they preferred that location to where they
began their journey than when they preferred the location they originated from to their
destination (Alter & Balcetis, 2011). Moreover, when positivity toward a particular
location (i.e., Coney Island and New York City) was manipulated in two separate studies,
people reported feeling closer to the location when they had formed positive versus
negative impressions about it. Imagined vividness of the amusement park and the city was
shown to mediate the relationship between distance perception and positivity.
Furthermore, not only do desirable locations seem nearer, so do desirable objects.
Individuals induced with thirst estimated a water bottle to be closer than people who did
not feel the urge to quench their thirst (Balcetis & Dunning, 2010a). People who believed
that they had the chance to win money reported a $100 bill as being closer to them than
those who thought the money belonged to someone else. People given positive feedback
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on a personality test estimated the questionnaire to be nearer to them than those given
negative feedback. Lastly, the effect that desirable objects are seen as closer remained
when participants engaged in actions as opposed to self-report, such that a beanbag
tended to be underthrown when aimed at a desirable object. Are the aforementioned
findings inherently at odds with Xiao and Van Bavel’s research? Balcetis and her
colleagues recognize that the positivity-closeness hypothesis may not always endure. If a
threat is present in one’s environment, the need for vigilance and efficient responding
may trump the motivated tendency to view desirable stimuli as proximal (e.g., Balcetis &
Dunning, 2010; see also Balcetis & Dunning, 2010b).
Another program of research also revealed that belonging needs bias people’s
perceptions of physical distance from other individuals (Knowles, Green, & Weidel,
2014). People estimated that someone who previously rejected them was farther away
than someone who previously accepted them. Furthermore, after recalling a past rejection,
people estimated being physically closer to a person who was uninvolved with the
rejection than to a non-social target (i.e., a hat). These findings demonstrate avoidance
and approach motivations, such that people want to distance themselves from a rejecting
other for self-protection and want to draw nearer to an accepting other or someone who
could fulfill their belonging needs after recalling social threat (Knowles et al., 2014).
These results are also consistent with Balcetis’ research that demonstrates how we
perceive desirable stimuli to be closer than undesirable stimuli.
A common theme running through the research just reviewed is that inner
psychological constructs affect how people perceive stimuli that were previously believed
to be relatively objective. Notably, not only do transient emotions and manipulated
motivational states (e.g., thirst) affect perception, so too do individual difference variables
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such as socioeconomic status and social identity. Particularly relevant to my dissertation
topic, individual differences moderate the strength of perceptual biases related to physical
distance. Considering that attachment theory describes differences in people’s
motivations, beliefs, and behaviours within romantic relationships and much of its
theoretical framework surrounds ideas of proximity and distance, I predicted that
attachment orientation would exert influence on perceptions of physical distance within a
social context.
The Development of Attachment Theory
Attachment theory was first proposed by John Bowlby (1969) to explain the
strong emotional bond infants feel toward their primary caregiver. He posited that infants
possess a highly adaptive motivational system that regulates their attachment behaviours
(i.e., crying, clinging, searching) to ensure proximity of the child to the caregiver in times
of threat or immediate danger. However, not all attachment figures provide the same
quality of support, varying both in terms of reliability and appropriateness of responding.
Thus, based on experiences with a caregiver, individuals form internal working models of
how worthy they are of care, and the extent to which they can rely on others to be
responsive to their needs.
Over the years, many other researchers have elaborated on Bowlby’s original
attachment theory. Ainsworth and her colleagues proposed three different types of
attachment based on infants’ expectations of their caregivers’ responsiveness and
accessibility: secure, anxious/ambivalent, and avoidant (Ainsworth, Blehar, Waters, &
Wall, 1978). These different attachment styles were derived from a groundbreaking study
in which mothers briefly left their infants alone and were then reunited. A secure
attachment was characterized by healthy exploration when the caregiver was present,
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minor distress when the caregiver left, and positive emotions when the caregiver returned.
An anxious/ambivalent attachment resulted in great distress when the parent left, but no
sense of relief or comfort when the parent returned. Lastly, an avoidant type of
attachment was characterized by indifference toward the caregiver, such that infants did
not appear to be affected by the presence or absence of their mothers.
Of particular interest, Hazan and Shaver (1987) extrapolated Ainsworth et al.’s
infant attachment perspective to the domain of adult romantic relationships. They
proposed that the three attachment styles used to describe infants could also be used to
explain romantic love, and that the prevalence of these various types of attachment
remained relatively consistent from childhood through to adulthood. In sum, securely
attached adults were characterized as having happy, trusting, and supportive relationships
with their partners; avoidantly attached adults were described as having strong fears of
emotional closeness and lacking a sense of trust in their partners; and anxiously attached
adults were described as having extreme desires to be loved and accepted by their
partners coupled with intense fears of rejection and abandonment.
Bartholomew (Bartholomew & Horowitz, 1991) expanded this three-category
perspective even further by considering Bowlby’s (1973) suggestion that all people
maintain working models of the self and of others. One’s self-image can either be positive
or negative (i.e., feel worthy of love or not), and one’s image of others can either be
positive or negative (i.e., other people are trustworthy/reliable or rejecting/unavailable).
According to Bartholomew, individuals who have a positive model of the self and of
others are secure; however, people who have a positive model of the self but a negative
model of others are dismissing. Furthermore, individuals who maintain a negative model
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of the self and of others are referred to as fearful, whereas individuals who hold a
negative model of the self but a positive model of others are preoccupied.
To better capture important variability within attachment orientations, the
contemporary method is to regard attachment styles as continuous instead of categorical
in nature (Fraley & Waller, 1998). The two primary dimensions that underlie attachment
theory are avoidance and anxiety, and an individual can be considered high or low on
either one of these relatively orthogonal constructs. Attachment avoidance is shaped by
the extent to which an individual avoids or is uncomfortable with emotional intimacy and
interpersonal relationships; whereas attachment anxiety refers to the degree to which an
individual feels unworthy of love and fearful of rejection.
One of the most important components of attachment theory is the varying ability
of individuals to regulate interpersonal closeness and distance (e.g., Mikulincer & Shaver,
2007). As previously outlined, how attachment figures respond to people’s needs shapes
their beliefs about, feelings toward, and motivations regarding interpersonal relationships
as well as influences their overt behaviours. Individuals with a secure attachment style
(i.e., low in attachment avoidance and attachment anxiety) have reliably received support
from attachment figures and, thus, possess positive expectations about other people and
maintain a high level of self-esteem. They comfortably regulate their needs for proximity
and distance depending on the appropriate context (Dewitte & De Houwer, 2008).
Individuals with an anxious attachment orientation are likely to have had an
attachment figure in their lives who was responsive to their needs at certain times but not
at others (Mikulincer, Shaver, Bar-On, & Ein-Dor, 2010). Therefore, highly anxious
individuals’ proximity-seeking goals and subsequent behaviours have only intermittently
resulted in the desired security and support which results in seemingly paradoxical
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thoughts. On the one hand, individuals high in attachment anxiety possess positive
attitudes toward relationships and relationship partners, and have extreme desires to be
close to significant others (e.g., Hazan & Shaver, 1987). On the other hand, based on past
experiences of unpredictable support, they also possess intense fears of rejection, are
hypersensitive to cues of interpersonal threat, and may exaggerate the negative qualities
of their partners (e.g., Mikulincer & Horesh, 1999). Attachment theory outlines that to
cope with the threat or actual presence of rejection, highly anxious individuals intensify
their proximity-seeking behaviours, often referred to as hyperactivating strategies, in an
attempt to capture the attention and affections of their partner and to reaffirm closeness
(Cassidy & Berlin, 1994; Cassidy & Koback, 1988).
People high in attachment avoidance are likely to have had painful and rejecting
experiences associated with their attachment figures and, rather than receiving
intermittent support, they are likely to have experienced a steady stream of inadequate
responsiveness (e.g., support seeking met with hostility from caregiver). Thus, instead of
maintaining positive attitudes toward relationships and relationship partners, highly
avoidant individuals preserve the unwavering belief that attachment figures cannot be
counted on for comfort or support (e.g., Baldwin, Fehr, Keedian, Seidel, & Thompson,
1993). Indeed, higher attachment avoidance is associated with negative perceptions of a
relationship partner’s characteristics (e.g., Feeney & Noller, 1991) as well as their
behavioural intentions (e.g., Collins, 1996). In contrast to anxious individuals who engage
in hyperactivation strategies to achieve interpersonal closeness, highly avoidant
individuals engage in a defensive deactivation of the attachment system to avoid
intimacy, and suppress negative emotional experiences and signs of interpersonal threat
(Cassidy & Koback, 1988; Fraley, Davis, & Shaver, 1998). Believing that proximity10

	
  
seeking is a hopeless endeavor, avoidant people inhibit these behaviours and “aim at
maximizing physical and psychological distance from the attachment figure” (Dewitte &
De Houwer, 2008, p. 676). They are most comfortable being autonomous and self-reliant.
Clearly, the theoretical underpinnings of attachment are strongly based on
regulating preferences for proximity and distance. As such, numerous researchers have
investigated how individual differences in attachment style influence one’s thoughts and
behaviours related to seeking or avoiding interpersonal closeness and distance, not only in
neutral contexts, but also in potentially threatening contexts. An important feature of
attachment theory is that variability in the individual and variability in the environment
interact to influence thought and behaviour (e.g., Campbell & Marshall, 2011). For
example, attachment orientation may not predict relationship processes when security
needs are met or within neutral contexts, but attachment may be a particularly important
predictor in threatening, positive, or even ambiguous situations. Examining the
interaction between person and situation is important to determine under what conditions
the attachment system is most likely activated and, thus, influential (see Campbell &
Marshall, 2011).
Attachment Theory, Interpersonal Closeness and Distance, and Threat
Consistent with the theoretical model of adult attachment theory (e.g., Hazan &
Shaver, 1987), researchers generally expect that higher levels of attachment avoidance
will be associated with stronger desires to maintain distance from and avoid closeness
with romantic partners; on the other hand, higher levels of attachment anxiety will be
associated with stronger desires to avoid distance from and obtain closeness with
romantic partners, particularly when the attachment system is activated (i.e., during signs
of threat). In the next few sections, I review a mixture of evidence confirming and
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contradicting these predictions derived from attachment theory by focusing on studies
that employed self-report, observational, and non-deliberative measures of closeness and
distance.
Do self-report studies coincide with attachment theory? When long-term
dating couples were asked to talk about their relationship (Feeney, 1999), individuals
higher in attachment avoidance were less likely to discuss issues related to closeness and
distance than were individuals lower in avoidance. This finding is consistent with
attachment theory as intimate relationship issues would presumably be an uncomfortable
topic for avoidant individuals to address. Also consistent with theoretical accounts,
compared to people lower in attachment anxiety, people higher in attachment anxiety
were much more likely to talk about issues related to closeness and distance suggesting
that, indeed, these concepts are central to their relationships. Furthermore, higher
attachment anxiety was associated with a stronger tendency to report wanting greater
closeness in the relationship than one’s partner desired.
Locke (2008) had people keep daily reports of interactions with their romantic
partners to assess approach and avoidance goals related to closeness and distance.
Attachment avoidance was negatively associated with goals to approach closeness and
positively associated with goals to avoid closeness. In other words, highly avoidant
individuals were less likely than those low in avoidance to express warmth and intimacy
toward their partner and were more likely to avoid opening up too much and avoid acting
like they “really cared”. Attachment anxiety was positively associated with goals to avoid
distance. This means people higher, compared to lower, in attachment anxiety were
motivated to avoid feeling rejected and disconnected from their partners and tried to
prevent their partners from withdrawing. However, attachment anxiety was also
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negatively associated with goals to approach closeness. Although this latter finding may
be surprising, the researcher used a technique in which the relative strength of each goal
was computed for every interaction record. So it is not actually the case that people higher
in attachment anxiety expressed weaker desires for closeness than people lower in anxiety
in an absolute sense, but other goals (e.g., avoiding distance) were more important to
them than seeking closeness.
Dewitte and De Houwer (2008) also investigated proximity and distance goals
using a variety of self-report measures, however, they introduced a threat manipulation
(i.e., imagine your partner going abroad for one to two years) to test whether a threat
compared to a non-threat context would strengthen the association between attachment
anxiety and proximity-seeking/distance-avoidance. As expected, attachment avoidance
negatively predicted preference for proximity in relationships and positively predicted
preference for distance in relationships. This pattern of findings was supported using
traditional self-report measures as well as a pictorial measure of interconnectedness using
Venn-like diagrams (see Aron, Aron, & Smollan, 1992). For individuals higher in
attachment anxiety, imagining partner separation resulted in more negative feelings and
less positive mood, which is consistent with expectations. However, attachment anxiety
did not interact with threat condition to predict the measures of interpersonal distance.
Regardless of condition, higher (vs. lower) scores on attachment anxiety were associated
with greater preferences for proximity and weaker preferences for interpersonal distance.
Although these main effects were consistent with predictions, the absence of interactions
was surprising, but the researchers reasoned that they may have lacked adequate detection
power considering their sample size.
In general, these self-report studies are in line with theoretical accounts of
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attachment theory, which is perhaps not surprising given that adult attachment was
developed using self-report indices. However, attachment theory not only outlines
individual differences in desires for closeness and intimacy, but also proposes that these
differing motivations influence actual behaviour. Recall that it is believed that highly
anxious individuals engage in hyperactivating strategies of the attachment system to ease
their fears of abandonment and maintain closeness with attachment figures, whereas
highly avoidant individuals engage in a defensive deactivation of the attachment system
to avoid intimacy and maintain physical and psychological distance (e.g., Cassidy &
Koback, 1988).
Do self-report findings consistent with the attachment framework translate
into observable behaviours? To examine this question, Tucker and Anders (1998)
observed the nonverbal behaviour of dating couples as they discussed positive aspects of
their relationship. Using one of the older categorical measures of attachment, not
surprisingly, they found that a secure attachment style was characterized by enjoyment in
the conversation and nonverbal closeness, such as smiling, laughing, and touching one’s
partner. Also, as expected, an avoidant attachment style was associated with less
nonverbal closeness demonstrated by a lack of touch, limited smiling and general
expressiveness, as well as observers’ perceptions of disinterest in the conversation.
However, contrary to predictions that a preoccupied attachment style (i.e., low avoidance
and high anxiety) would be associated with clingy, proximity-maintaining behaviours,
these individuals simply displayed less overall expressiveness and enjoyment in the
conversation but their attachment style was not associated with any of the other nonverbal
indices. Granted, in this study, the couples were simply discussing positive aspects of
their relationship, so perhaps the predicted proximity-seeking behaviours of highly
14

	
  
anxious individuals are most apparent when the attachment system is activated (e.g., if
participants were asked to discuss a contentious relationship issue, preoccupied people
may demonstrate the hyperactivating strategies predicted by attachment theory).
In another study, couples came into the lab and one partner was instructed to
disclose a personal problem to his or her romantic partner (Collins & Feeney, 2000). This
is a potentially threatening situation that is likely to activate the attachment system as it
involves divulging personal information to one’s partner without knowing how
responsive the partner will be. Analyses revealed that people higher in attachment
avoidance were less likely to seek support from their partner than people lower in
attachment avoidance and, if avoidant individuals did seek support, it was usually
accomplished by using indirect methods, such as hinting or sulking. On the other hand,
contrary to predictions, attachment anxiety was not associated with support seeking.
Nonetheless, these findings are consistent with Tucker and Anders (1998) as well as with
similar observational studies examining couple interactions when one partner is distressed
or made to feel anxious (Campbell, Simpson, Kashy, & Rholes 2001; Simpson, Rholes, &
Nelligan, 1992). Notably, higher levels of avoidance were associated with distancing
from one’s partner, not only in the support-receiving role, but also in the support-giving
role (Campbell et al., 2001).
Disclosing personal information to one’s partner and feeling distressed at the
thought of performing an anxiety-inducing task without one’s partner are stressful
situations but, surprisingly, these scenarios did not alter the proximity-seeking behaviour
of anxiously attached individuals. But what if the situation posed a direct threat to one’s
romantic relationship and occurred in a naturalistic setting? In particular, what if a highly
anxious person had to say goodbye to his or her romantic partner at the airport? A well15

	
  
known field study conducted by Fraley and Shaver (1998) examined this question and
found that, although women with higher levels of attachment anxiety experienced the
greatest amount of distress prior to separating from their partner, their behaviours did not
demonstrate any notable activation of the attachment system. On the other hand, even
though avoidance did not relate to self-reported distress regarding separation, highly
avoidant women were more likely to pull away from their partners and avoid close
contact when they were leaving each other as opposed to flying somewhere together.1
Lastly, researchers examined the influence of attachment orientation on preferred
spatial distance between individuals (Kaitz, Bar-Haim, Lehrer, & Grossman, 2004). In
study one, the three-category system of attachment style was used as the independent
measure (Hazan & Shaver, 1987) and a stop-distance paradigm was employed for the
dependent measure; people categorized as avoidantly attached preferred greater physical
distance from the experimenter than those categorized as securely attached. In study two,
using the four-category system to measure attachment (Bartholomew & Horowitz, 1991)
and chair distance as the dependent measure, individuals with a fearful attachment style
(i.e., high on avoidance and anxiety) sat farther away from the interviewer than did
individuals with a preoccupied, dismissive, or secure style. Thus, although these studies
examined preferred physical distance with strangers, once again it appears that the
avoidant dimension was more informative regarding behaviour than the anxiety
dimension.
In sum, self-report studies indicate that attachment avoidance is associated with
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The pattern of results was not as clear for men. There was only a weak, negative association between
attachment avoidance and seeking close contact. In addition, greater attachment anxiety was associated with
a decreased tendency to maintain contact with one’s partner when separation was imminent. Lastly,
attachment was not associated with self-reported distress.
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strong desires for interpersonal distance, and attachment anxiety is associated with strong
desires for interpersonal closeness and high levels of distress in response to partner
separation. Behavioural studies reveal that, indeed, attachment avoidance is associated
with observable behaviours indicative of interpersonal distancing; however, attachment
anxiety does not appear to be predictive of observable proximity-seeking behaviours in
low threat or high threat contexts. What can account for this mismatch between selfreport and actual behaviour regarding the dimension of attachment anxiety? Examining
research using less deliberative measures may provide some helpful answers to bridge the
gap between these surprising findings.
Why do self-report and observational studies provide divergent evidence
regarding attachment anxiety? Further insight from studies using non-deliberative
measures. One potential reason why proximity-seeking behaviours have not been
observed amongst highly anxious individuals, particularly when the attachment system
should be activated, is that overt behaviours are susceptible to conscious deliberation and
may not reflect one’s true underlying mental processes (Mikulincer, Birnbuam, Woddis,
& Nachmias, 2000). One way to avoid biases associated with behavioural studies, and
even self-report measures, is to use measurement techniques that do not require conscious
reflection.
Mikulincer at al. (2000) examined individual differences in the cognitive
accessibility of proximity-related thoughts in a threat and non-threat condition. In a
lexical decision-making task, people were primed with a stress word (failure, death, or
illness) or a neutral word (hat) before the presentation of a word or a non-word that they
had to identify as such. Some of the words they had to identify were related to proximity
(e.g., hug, closeness) and others to distance (e.g., rejection, separation). It is reasoned that
17

	
  
the faster people’s response time in identifying a word, the greater the accessibility of that
word. Higher attachment anxiety was associated with a greater accessibility of proximityrelated words only when primed with a neutral word but not with a stress word,2 and
greater accessibility of distance-related words (or proximity-related worries) in both the
neutral and stress conditions. These results support the idea of a hyperactivation or a
chronic activation of the attachment system for people high in anxiety. On the other hand,
higher attachment avoidance was associated with a greater accessibility of distancerelated words, but only when the stress prime was given and when a cognitive load task
was being performed. In other words, stress primes paired with high cognitive load
increased the accessibility of highly avoidant people’s attachment worries. This finding
supports the idea that attachment avoidance is associated with a defensive deactivation or
suppression of the attachment system (e.g., Cassidy & Koback, 1988; Mikulincer et al.,
2000). Interestingly, higher attachment avoidance also predicted faster reaction times to
proximity-related words. This finding contradicts their self-reported and behavioural
preference for physical and psychological distance.
Other researchers have since examined how attachment orientation influences the
automatic activation of approach and avoidance tendencies across threat and non-threat
contexts (Dewitte, De Houwer, Buysse, & Koster, 2008). In particular, after people were
instructed to write about a typical Tuesday, how they would feel if their attachment figure
went abroad for one or two years (study one), or how they would feel if they failed an
exam (study two), a manikin (i.e., a human stick figure) was presented on a computer
screen along with a word referring to their attachment figure or an acquaintance. Their
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Individuals lower in attachment anxiety responded faster to proximity-related words in the stress
compared to the neutral condition.
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task was to press a response key to either make the manikin walk toward or away from
the word. Some blocks were compatible (e.g., walk toward attachment figure’s name) and
others were not (e.g., walk away from attachment figure’s name). In both studies one and
two, regardless of condition, higher attachment anxiety predicted faster approach (versus
avoidance) responses toward the attachment figure (relative to an acquaintance). Again,
for highly anxious individuals, these results suggest an insistent desire to maintain
proximity to the attachment figure, but the authors indicate that the absence of an
interaction between attachment anxiety and condition may be due to a lack of power.
Considering the dimension of attachment avoidance, higher scores on this dimension
were related to a weaker tendency to approach the attachment figure; thus, supporting a
preference for maintaining distance.
Dewitte and De Houwer (2008) also investigated implicit goals and attitudes
toward seeking proximity and distance using a variation of the Implicit Association Test
(IAT; see Greenwald, McGhee, & Schwartz, 1998). As predicted, higher levels of
attachment avoidance were associated with motivational and attitudinal preferences for
distance rather than proximity in neutral and threat contexts. Unexpectedly, attachment
anxiety was not related to implicit motivations or implicit attitudes regarding
interpersonal proximity and distance. These results concerning attachment anxiety appear
to be at odds with other studies using non-deliberative measures assessing motivational
tendencies (e.g., Dewitte et al., 2008; Gillath, Mikulincer, Fitzsimons, Shaver, Schachner,
& Bargh, 2006), however, they are in line with observational studies demonstrating an
association between proximity-seeking behaviour and attachment avoidance but not
proximity-seeking behaviour and attachment anxiety (e.g., Collins & Feeney, 2000;
Fraley & Shaver, 1998; Simpson et al., 1992).
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One explanation for the divergent results presented not only in Dewitte and De
Houwer (2008), but also in several of the studies discussed in this review, is related to the
way the IAT is scored and, ultimately, to the complex nature of individuals high in
attachment anxiety. As described earlier, people high in attachment anxiety desire
extreme closeness with their romantic partners but they also possess intense fears of being
rejected by those same individuals (e.g., Hazan & Shaver, 1987). The former preference
is consistent with seeking proximity, but the latter fear may disrupt this motivation.
Because the IAT assesses the strength of motivations/attitudes toward proximity relative
to distance a null effect may capture the struggle of highly anxious individuals between
simultaneously trying to maintain closeness and avoid rejection (Dewitte & De Houwer,
2008). Consistent with this interpretation, Dewitte and De Houwer found that an explicit
measure assessing relative preference for proximity versus distance was also associated
with attachment avoidance but not attachment anxiety.3
Is attachment anxiety associated with ambivalence toward relationships?
Mikulincer and his colleagues (2010) refer to highly anxious individuals’ complex
view of relationships as relational ambivalence. They recently found strong support for
the idea that heightened relational ambivalence is responsible for the seemingly
paradoxical thoughts and behaviours of people high in attachment anxiety.
To assess implicit ambivalence toward relationship goals, Chen’s and Bargh’s
(1999) approach-avoidance task was used. Participants were presented with words related
to interpersonal closeness and distance and were instructed either to pull a lever toward
the self (an approach motion) or to push the lever away from the self (an avoidance
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In two of the three studies, the association between attachment anxiety and the relative proximity-distance
measure was marginally significant (Dewitte & De Houwer, 2008).
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motion) when they had registered the meaning of the word. Quickly responding to
closeness-related (or distance-related) words when paired with both an approach and an
avoidance response was indicative of relational ambivalence. To measure implicit
ambivalence toward one’s romantic partner, a lexical decision task was used. When
primed with their romantic partner’s name, the faster participants responded to both
positive and negative trait words describing their partner (i.e., the more cognitively
accessible these words were), the greater their implicit attitudinal ambivalence toward
their partner. As predicted, attachment anxiety was positively associated with explicit and
implicit ambivalence toward closeness and distance relationship goals, as well as with
explicit and implicit ambivalence toward one’s romantic partner.4
Notably, Mikulincer et al. (2010) also examined the contexts under which
relational ambivalence would be strongest. They proposed that the attachment system
would not only be activated when imagining the dissolution of a romantic relationship,
but also when imagining the initiation of a new relationship. Indeed, attachment anxiety
predicted heightened ambivalence toward closeness-related words in the relationship
dissolution and initiation conditions but not in a control condition. In other words, when
the possibility of relational threat was made salient, anxiously attached individuals
experienced conflicting motivations to approach and avoid interpersonal closeness.
Lastly, avoidant attachment interacted with condition to predict implicit ambivalence
toward distance-related concepts. Specifically, after imagining a break up, people higher
in attachment avoidance displayed stronger ambivalence toward distance-related goals
than people lower in attachment avoidance, but this was not the case in the control and
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Attachment anxiety was only associated with implicit ambivalence toward distance goals in study one, but
not in studies two and three. Attachment anxiety was not related to explicit ambivalence toward distance in
any of the studies (Mikulincer, et al., 2010).	
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relationship initiation conditions. Although avoidantly attached people express positive
explicit attitudes toward interpersonal distance, this unexpected finding is consistent with
Mikulincer et al.’s (2000) study demonstrating that a combination of stress and cognitive
load increased the accessibility of highly avoidant people’s attachment worries. Once
again suggesting that, at a preconscious level, highly avoidant individuals may not be
completely satisfied with interpersonal distance but may use it as a defensive strategy. In
other words, highly avoidant individuals may not actually be indifferent to close
relationships but avoid forming intimate bonds and try to suppress attachment-related
thoughts in an attempt to decrease their likelihood of experiencing vulnerability (e.g.,
Fraley, Garner, & Shaver, 2000).	
  
In sum, self-report studies indicate that attachment anxiety is positively associated
with and attachment avoidance is negatively associated with desires to maintain
interpersonal closeness. Furthermore, people who score higher on attachment anxiety
experience greater distress in response to relationship-threatening scenarios (such as
partner separation) compared to people who score lower on attachment anxiety.
Behavioural data generally supports the finding that attachment avoidance is
characterized by motivations to maintain distance from others; whereas, for people high
in attachment anxiety, there is an absence of observational data consistent with the idea
that their proximity desires actually translate into proximity-seeking behaviours even in
high threat contexts.
Additionally, in support of theoretical accounts, research assessing automatic
mental processes confirms that thoughts related to closeness and proximity-related
worries are chronically accessible for, and approach (versus avoidance) tendencies are
chronically displayed by, people high in attachment anxiety. Conversely, people high in
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attachment avoidance possess motivational preferences and attitudinal preferences for
distance across both threat and non-threat situations. However, there is some evidence
suggesting that highly avoidant individuals are not completely immune to proximityrelated worries as these thoughts may become activated when suppression is made
difficult. Finally, attachment anxiety is characterized by implicit and explicit relational
ambivalence, such that highly anxious individuals simultaneously display the propensity
to approach and avoid interpersonal closeness, particularly in situations where the
attachment system is activated. This ambivalence hypothesis is consistent with the notion
that attachment anxiety captures a complex interaction of rejection fears as well as desires
for closeness, and provides a plausible explanation for the sometimes inconsistent results
obtained for attachment anxiety as it relates to closeness and distance.
The Current Investigation
Given the wealth of data highlighting the importance of psychological and
physical distance to the concepts of attachment anxiety and avoidance, combined with the
literature supporting the notion that psychological states can impact physical perceptions,
I set out to investigate if attachment orientation influences people’s perceptions of
physical distance within an interpersonal context. This research project provides a novel
and important theoretical contribution to the attachment literature. In particular, not only
do people display varying motivations and behavioural tendencies to regulate
interpersonal proximity and distance, they may also possess different perceptions of
spatial layout within the physical environment. These physical perceptions, in turn, may
further influence one’s psychological state and behavioural reactions.
Hypothesis 1: Attachment anxiety will be negatively associated with perceptions of
physical distance.
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The most consistent finding across studies utilizing explicit and non-deliberative
measurements of preferences for interpersonal proximity (e.g., Dewitte & De Houwer,
2008; Dewitte et al., 2008; Feeney, 1999; Locke, 2008) is that people higher in
attachment anxiety have a stronger motivation to obtain interpersonal closeness and avoid
interpersonal distance than people lower in attachment anxiety. Therefore, I predicted that
individuals higher in attachment anxiety would report smaller perceptions of physical
distance in a social context than would individuals lower in attachment anxiety.
Hypothesis 2: Attachment anxiety will interact with level of threat. In a control condition,
attachment anxiety will be negatively associated with perceptions of physical distance but
in a threat condition, this association will dissipate or potentially reverse direction.5
Research examining the interaction between attachment anxiety and threat is not
entirely consistent. Although most of the research cited in this paper surprisingly does not
provide evidence in support of an interaction between attachment anxiety and threat on
motivations to obtain proximity, several of the studies did not actually include conditions
with varying levels of threat and a couple of the studies that did include this manipulation
were underpowered (e.g., Dewitte & De Houwer, 2008; Dewitte et al., 2008). However,
consistent with the theory behind attachment, it is reliably found that people higher (vs.
lower) in attachment anxiety experience much greater distress in response to threat (e.g.,
Fraley & Shaver, 1998; Meyer, Olivier, & Roth, 2005). While researchers have not found
threat to increase motivational tendencies toward closeness, it could be plausibly argued
that when faced with threat (vs. not), people higher in attachment anxiety would be even
more likely than individuals lower in attachment anxiety to perceive physical closeness –
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
5

If the association between attachment anxiety and physical distance reverses in the threat condition (rather
than just dissipates), this reversal would likely eliminate the predicted main effect of attachment anxiety
described for hypothesis one.
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‘wishful seeing’ according to Balcetis’ program of perception research (e.g., Balcetis &
Dunning, 2010a). However, I predicted that when the attachment system is activated,
people’s physical perceptions would more likely be influenced by their fears (e.g.,
Stefanucci & Proffitt, 2009) than their desires (e.g., Balcetis & Dunning, 2010a).
Although people high in attachment anxiety desire closeness, they have strong fears of
rejection and abandonment and thus are hypervigilant to any signs that this might occur.
Importantly, Mikulincer and his colleagues (2010) demonstrated that activating the
attachment system actually increased the positive association between anxious attachment
and feelings of ambivalence toward closeness (i.e., threat caused highly anxious people to
think positively and negatively about interpersonal closeness).
Consequently, when primed with interpersonal threat, I believed that highly
anxious individuals’ expectations of experiencing rejection and increased ambivalence
toward closeness would eliminate a proximity bias. Therefore, I predicted that people
higher and lower in attachment anxiety would not differ in their distance perceptions or,
alternatively, I thought it may even be the case that under conditions of threat individuals
higher in attachment anxiety would report greater perceptions of physical distance than
would individuals lower in attachment anxiety.
Hypothesis 3: Attachment avoidance will be positively associated with perceptions of
physical distance.
The literature strongly supports the idea that people higher in attachment
avoidance are motivated to maintain independence and interpersonal distance (e.g.,
Collins & Feeney, 2000; Dewitte & De Houwer, 2008; Dewitte et al., 2008; Feeney,
1999; Kaitz, et al., 2004; Locke, 2008; Simpson et al., 1992). Therefore, I predicted that
higher levels of attachment avoidance would be associated with greater perceptions of
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physical distance. However, it should also be noted that, although the majority of studies
reviewed here reveal that attachment avoidance is associated with positive perceptions of
interpersonal distance regardless of threat level, there is some evidence suggesting that
attachment avoidance interacts with threat under certain conditions (see Mikulincer et al.,
2010 and Mikulincer et al., 2000). As such, I thought it possible that threat would
moderate the relationship between attachment avoidance and distance perception, but I
did not make any strong predictions.
The goal of the current research project was to test the aforementioned hypotheses
utilizing a variety of methods across three separate studies. In Study One, I examined the
influence of attachment orientation and loneliness on the strength of the tendency to
perceive an ambiguous, computerized figure as walking toward oneself. In Study Two, I
investigated how attachment orientation and the threat of separation affected estimations
of physical distance from one’s romantic partner who was present during the study and
standing relatively close by. Lastly, in Study Three, I examined the impact of attachment
orientation and separation threat on perceptions of physical distance from one’s romantic
partner when the partner was absent and imagined to be in another city.
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Chapter Two
Study One
The purpose of Study One was to conduct an initial test of my hypotheses using a
relatively ambiguous measure of physical distance.6 Specifically, to measure perceptions
of physical distance, I used a point-light walker task (first introduced by Johannson,
1973). Point-light walkers are moving human-like figures that are presented on a twodimensional plane. Because presenting a three-dimensional object on a two-dimensional
plane results in a lack of depth cues, the point-light walker’s direction of motion (i.e.,
walking toward or away from the viewer) is ambiguous and, thus, perception is
influenced by personal bias (e.g., Brooks, Schouten, Troje, Verfaillie, Blanke, & van der
Zwan, 2008; Vanrie, Dekeyser, & Verfaillie, 2004). Relative to Studies Two and Three,
Study One employed a neutral stimulus analogous to a human figure to measure
perceptions of distance. As such, the stimulus was not biased by physical attraction nor
was it directly linked to feelings of relationship satisfaction or commitment, for example.
Furthermore, the intended purpose of measurement of the point-light walker task was
unclear because participants were not directly asked which way the figure was walking.
In sum, the methodology for Study One provided a comparatively “clean slate” to initially
test the influence of attachment and threat on perceptions of distance.
It should be noted that, in general, people demonstrate a facing-the-viewer (FTV)
bias with depth-ambiguous point-light walkers (Brooks et al., 2008; Vanrie et al., 2004).
Therefore, to review, I predicted that individuals higher in attachment anxiety would
demonstrate a stronger FTV bias than individuals lower in attachment anxiety.
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Niko Troje and Adam Heenan from the Department of Psychology at Queen’s University were research
collaborators on Study One.
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Furthermore, I predicted that this relationship would be moderated by interpersonal
threat, such that participants higher in attachment anxiety in a control condition would
show a stronger FTV bias than participants lower in attachment anxiety; but in a threat
condition, participants higher in attachment anxiety would display a weaker FTV bias
than participants lower in attachment anxiety or the strength of this bias would not vary
by attachment anxiety. In addition, I hypothesized that individuals higher in attachment
avoidance would demonstrate a weaker FTV bias than individuals lower in attachment
avoidance.
Method
Participants
One hundred and seventy (108 women) undergraduate students at Queen’s
University participated in this study online in exchange for course credit or a $5.00 gift
card to a coffee shop. Participants ranged in age from 17 to 22 (M = 18.25, SD = .89).
Procedure
As part of prescreening measures, participants completed the Experiences in Close
Relationships Questionnaire – Revised (ECRQ-R; Fraley, Waller, & Brennan, 2000; see
Appendix A). The ECRQ-R assesses an individual’s attachment style within romantic
relationships by examining levels of attachment anxiety and attachment avoidance. The
anxiety (Cronbach’s α = .93) and avoidance (Cronbach’s α = .92) dimensions are each
comprised of 18 items that are responded to on a scale from 1 (strongly disagree) to 7
(strongly agree). Higher scores are indicative of greater attachment anxiety/avoidance.
Participants who responded to a recruitment email for participation in this study
were sent a hyperlink that directed them to a letter of information (see Appendix B)
outlining the study as an investigation of the nature of perceptual biases when observing
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figures that are ambiguous with respect to their depth. Once consent was obtained,
participants were randomly assigned to one of two conditions: threat versus control. In the
threat condition, participants were asked to use the text box to write about a time when
they felt lonely, whereas participants in the control condition were asked to write about
what it is like to walk around their university campus (Hicks, Schlegel, & King, 2010).
They were told to take a few minutes to write about the experience in as much detail as
possible without worrying about spelling or grammar. All participants also completed a
word scramble activity. For this task, they were given 20 scrambled strings of words and
were instructed to make meaningful phrases by eliminating the words that did not belong
(Sommer & Baumeister, 2002; see Appendix C). In the threat condition, half of the
phrases involved interpersonal rejection (e.g., “they ignore her”) whereas in the control
condition, half of the phrases were negative but not related to rejection (e.g., “student was
poor”). The order of the writing and word-string tasks was counterbalanced. The reason
for having each participant complete both the writing of a life experience and the wordstring task was to ensure a powerful interpersonal threat manipulation, such that
participants in the threat condition not only recalled a time when they felt lonely but were
also primed with thoughts of rejection. After completing the priming exercise,
participants were directed to the point-light walker task.
Following a paradigm developed by Troje (2002), the point-light walkers were
made up of 15 white dots, located at each major joint in the body, connected by white
lines. The figures appeared to be walking and were gender neutral. Although my main
interest was how people responded to the point-light walkers, Necker cubes were also
displayed during this task to check for random responders. A Necker cube is simply a line
drawing of a cube. The cubes were made up of eight white dots, located at the corners of
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the cube, connected by white lines. Both figure types were displayed rotating
counterclockwise on a black background for 0.5 seconds with a 2 second interval between
each presentation. All figures rotated at the same speed, and the initial angle of
presentation was varied at random. Specifically, the initial horizontal viewpoint of each
figure ranged from 0˚ to 330˚ in 30˚ increments and the initial vertical viewpoint (i.e.,
camera elevation) varied from -30˚ (camera from below) to 30˚ (camera from above) in
10˚ increments. A point-light walker was randomly displayed on 336 trials and a Necker
cube was displayed on 84 trials, for a total of 420 trials.
Participants were not told about the ambiguous nature of the stimuli, but were
instructed to indicate whether the figure appearing on the screen was turning clockwise or
counterclockwise by pressing the appropriate response key.7 Every figure could
potentially be perceived as turning in either direction but, for analytic purposes, the
vertical and horizontal angles of presentation allowed one to determine whether a
clockwise or counterclockwise perception was indicative of the figure walking toward or
away from the viewer.
Once the 420 trials were completed, the participants were thanked for their time
and directed to a debriefing form (see Appendix D).
Results
Because this study was completed online outside of the lab, there was a high
amount of attrition with participants neglecting to complete the full 420 trials of the point-
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Because directly asking participants if the figure appears to be walking toward or away from them
introduces potential biases (e.g., Girgus, Rock, & Egatz, 1977; Rock & Mitchener, 1992) we employed a
method intended to reduce these biases that uses rotating point-light walkers and asks participants to
determine their direction of rotation (Jackson, Cummins, & Brady, 2008).
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light walker task – admittedly, a long and monotonous activity.8 To avoid losing valuable
data, I analyzed the results including all participants who completed at least 200 trials,
which I deemed a reasonable number of trials to obtain an accurate score. This resulted in
25 participants being removed from data analysis due to attrition.9 In addition, one other
participant was removed for engaging in random responding (as determined by responses
to the Necker cube). Therefore, data was analyzed for 143 (85 women) participants.10
To compute the FTV bias scores, a general linear model outlined by Troje (2010)
was used (see Appendix E for an explanation of this equation). Positive values of this
score indicate the presence of a FTV bias, while negative values indicate a preference for
seeing the walker facing away from the viewer.
After calculating the FTV bias scores, I coded the control condition and the threat
condition as zero and one, respectively, and mean-centered the attachment anxiety and
avoidance scores to reduce multicollinearity (Aiken & West, 1991). Then, to test each of
my hypotheses, I ran a multiple regression analysis with attachment anxiety, attachment
avoidance, condition, and the two- and three-way interactions between these variables as
predictors and the FTV bias as the criterion variable.11 As hypothesized, there was a main
effect of attachment anxiety, β = .37, t(135) = 2.88, p = .005, such that individuals higher
in attachment anxiety demonstrated a stronger FTV bias than individuals lower in
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One hundred and ten out of 169 participants (65%) completed the full 420 trials.
Of the 25 participants removed from data analyses due to attrition, an equal proportion of them were
assigned to the control condition (n = 12) and the threat condition (n = 13). Regarding the two attachment
dimensions, comparing the 25 participants removed from analyses (Manxiety = 3.91, SD = 1.16; Mavoidance =
3.36, SD = .79) to the 143 participants included in analyses (Manxiety = 3.68, SD = 1.07; Mavoidance = 3.41, SD
= 1.01) revealed no significant differences in attachment anxiety, t(167) = .97, p = .33, or attachment
avoidance, t(167) = -.20, p = .84.
10
It should be noted that the pattern of findings only including the 110 participants who completed the full
420 trials was consistent with the findings discussed for the 143 participants who completed at least 200
trials of the point-light walker task.
11
As expected, sex of participant did not interact with the independent variables.	
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attachment anxiety. Also as predicted, this main effect was qualified by a significant
interaction between attachment anxiety and condition, β = -.27, t(135) = -2.07, p = .04. As
displayed in Figure 1, in the control condition, people higher in attachment anxiety
displayed a stronger FTV bias than people lower in attachment anxiety, β = .36, t(72) =
3.26, p = .002. However, in the threat condition, there was no difference in the FTV bias
between people higher and lower in attachment anxiety, β = .06, t(67) = .48, p = .63. The
pattern of these results supports my hypothesis suggesting that the desire for closeness
expressed by individuals higher in attachment anxiety biased their perception in a neutral
context but that their hypersensitivity toward interpersonal threat diminished this biased
perception within a threatening context. On the other hand, contrary to my prediction that
attachment avoidance would be negatively associated with the FTV bias, attachment
avoidance did not predict the strength of this bias.12
Figure 1. Interaction between attachment anxiety and condition on the FTV bias in Study
One.
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Although the Necker cube does not have a “face” like the point-light walker, some people are more likely
to perceive the cube as rotating clockwise while others are more likely to view the cube as rotating counterclockwise. It is important to note that condition, attachment anxiety, attachment avoidance, and the various
interactions among these variables were not significantly associated with the direction of rotation of the
cube. These null findings confirm that attachment anxiety and condition interacted to predict the direction
of rotation of a social stimulus (i.e., the point-light walker), but not a stimulus representing an inanimate
object (i.e., a cube).
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Discussion
The results from Study One generally support my hypotheses. As predicted,
people with higher levels of attachment anxiety displayed a stronger bias in perceiving
the ambiguous point-light figure as walking toward them compared to people with lower
levels of attachment anxiety. This finding is consistent with data collected using selfreport and non-deliberative measures assessing the preferences and motivational
tendencies of highly anxious individuals with respect to interpersonal proximity (e.g.,
Dewitte & De Houwer, 2008; Dewitte et al., 2008; Feeney, 1999; Locke, 2008).
Therefore, not only do people higher in attachment anxiety want to obtain closeness with
others, their visual perception of the physical environment appears to be attuned to this
desire as well. This interpretation of the data parallels Balcetis’ assertion that people see
what they want to see (e.g., Balcetis & Dunning, 2010a).
Importantly, when primed with loneliness, a form of interpersonal threat, the
tendency for highly anxious people to view the figure as walking toward them
diminished. In particular, in the threat condition, people scoring higher and lower on
attachment anxiety were equally likely to display the FTV bias. This finding is consistent
with my hypothesis as well as the literature describing highly anxious individuals’
hypersensitivity to cues signaling interpersonal threat. Perhaps instead of ‘wishful
seeing’, the perception of those higher in attachment anxiety was influenced by fear when
interpersonal threat was salient (e.g., Stefanucci & Proffitt, 2009). In addition, this
interaction is consistent with Mikulincer’s research regarding relational ambivalence in
which people higher in attachment anxiety expressed greater ambivalence toward
interpersonal closeness when the attachment system was activated (Mikulincer et al.,
2010). In the context of Study One, when faced with a relatively neutral scenario (i.e.,
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walking around campus) highly anxious individuals’ evaluation of interpersonal
proximity was likely preferential. However, when faced with a relatively threatening
scenario (i.e., being lonely) highly anxious individuals’ fear of rejection likely resulted in
a more mixed evaluation of closeness and weakened their bias to perceive an approaching
figure. Furthermore, this interaction is also consistent with Mikulincer at al. (2000) who
found that higher attachment anxiety was associated with a greater accessibility of
proximity-related words in a neutral condition but not in a threat condition.
Although the effects involving attachment anxiety mirrored my predictions,
contrary to expectations, level of attachment avoidance was not associated with people’s
perceptions of the point-light walker. Because the literature outlines such a strong link
between attachment avoidance and motivations for interpersonal distance and because the
current findings provide evidence that attachment anxiety is capable of influencing
physical perceptions of an ambiguous figure, this result was surprising. My speculation is
that this null finding is potentially due to the methodology used in Study One. In
particular, most people tend to perceive the point-light figure as walking toward them
versus away from them, so this task was really a test of the strength of the FTV bias.
Perhaps people higher in attachment avoidance were not any less likely than people lower
in attachment avoidance to demonstrate the FTV bias because of a minimum perceptual
threshold inherent in the task. In the following two studies, I continued to investigate
whether attachment avoidance was indeed predictive of other measures of physical
distance.
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Chapter 3
Study Two
The purpose of Study Two was to replicate the interaction between attachment
anxiety and condition from Study One as well as to retest my original hypothesis
concerning attachment avoidance using a different physical distance paradigm and threat
manipulation. Notably, the current study measured perceptions of physical distance using
a method that was not as inherently ambiguous as the point-light walker task to test
whether the strength of the interaction between attachment anxiety and condition would
extend to a scenario in which an objective reality existed. In addition, the physical
distance paradigm involved people’s actual romantic partners who were present for the
study as opposed to a computerized stick figure. In particular, participants were asked to
estimate how far away they were standing from their romantic partner after being
instructed to imagine a hypothetical threat or non-threat scenario involving their partner.
As attachment theory specifically outlines how individuals think about, feel, and behave
within romantic relationships, it was important to investigate the current hypotheses
within an intimate relationship context and not limit my findings to the general social
threat of loneliness used in Study One.
Consistent with my original predictions and the results from Study One, I
hypothesized that individuals higher in attachment anxiety would perceive their partner to
be standing closer to them than would individuals lower in attachment anxiety. In
addition, I also expected condition to moderate the relationship between attachment
anxiety and perceptions of distance such that in the control condition, individuals higher
(vs. lower) in attachment anxiety would perceive greater physical proximity to their
partners but, in the threat condition, this bias would diminish. Although a complete
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reversal did not occur in Study One, I also thought it possible for people higher (vs.
lower) in attachment anxiety to perceive greater distance from their partners in the threat
condition. Lastly, consistent with prior theoretical and research accounts, I still thought it
possible that individuals higher in attachment avoidance would perceive their partner as
more physically distant than would individuals lower in attachment avoidance.
Method
Participants
Participants included 163 people (111 women) ranging in age from 16 to 37 (M =
21.06, SD = 2.91) who were recruited by two research assistants on the Queen’s
University campus.13 To be eligible for participation, participants had to currently be with
someone whom they were dating and who was willing to take part in the study as well.
Although some individuals were only casually dating one another, the average
relationship length was one and a half years (M = 18.12 months, SD = 17.48 months). To
compensate for participation, each partner received a small chocolate bar and the person
who completed the follow-up online questionnaire was entered into a $100 draw.
Procedure
Two research assistants conducted this study at several different locations on the
Queen’s University campus. The research assistants recruited passersby (who confirmed
that they were currently dating one another) to take part in a brief two-part psychology
study. Participants were informed that the study required (1) one partner to estimate how
far away his/her partner was standing and (2) that same partner to complete a five-minute
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It should be noted that 223 people completed the in person measure of physical distance but 56 of these
individuals failed to complete the follow-up questionnaire online, which was comprised of the attachment
scale and other demographic information.
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online questionnaire approximately one week later. The first portion of the study was
completed immediately in person.
To administer the study, both partners were instructed to stand behind taped lines
on the floor separated by 22 feet (distance estimates are fairly accurate up to 13 feet; see
Stefanucci, 2010). One partner was randomly assigned to be the ‘distance estimator’ and
the other partner was assigned to be the ‘target’.14 Subsequently, the distance estimator
was randomly assigned to the threat or the control condition. In the threat condition, the
target person was instructed to stand with his/her back to the partner. The distance
estimator was provided with a sheet of paper on a clipboard that instructed him/her to
“imagine that your romantic partner has accepted a position abroad for one year. You
have just said goodbye to your partner at the airport and are currently watching him/her
walk toward the departure gate” (see Appendix F). On the other hand, in the control
condition, the target person was instructed to stand facing his/her partner. The distance
estimator was provided with written instructions asking him/her to “imagine that you and
your romantic partner have plans to hang out together. You are currently waiting for your
partner outside of a restaurant and have just spotted him/her walking toward you” (see
Appendix G). Following these instructions, in both conditions, the distance estimator was
asked to estimate (in feet) how far away his/her partner was currently standing and to
record the response on the sheet of paper provided. The distance estimator was also asked
to provide an email address to receive the follow-up questionnaire. This point concluded
the in person participation; the couple was thanked and provided with two small
chocolate bars.
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Although partners were initially randomly assigned to one of the two roles, as participant recruitment
became difficult, halfway through data collection the women were always given the distance estimator role
to ensure a large enough sample size for at least one sex.
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Approximately one week later, the distance estimator was emailed to complete the
second and final portion of the study online through Survey Monkey. They were directed
to a detailed letter of information (see Appendix H) before completing the follow-up
questionnaire, which consisted of the ECRQ-R (Cronbach’s α = .91 for anxiety and
avoidance; see Appendix A; Fraley et al., 2000) as well as questions regarding their
relationship status, relationship length, and age.15 At the end of the survey, they were
thanked for their continued participation and provided with a debriefing form (see
Appendix I). The reason participants completed the ECRQ-R a week after their in-person
participation was to reduce demands for consistency. In other words, I wanted to diminish
the possibility that responding to the attachment questionnaire would influence responses
to the distance estimation paradigm or vice versa.
Results
Consistent with the data analytic strategy in Study One, I coded the control
condition and the threat condition as zero and one, respectively, and mean-centered the
attachment anxiety and attachment avoidance scores. Next, although I had not anticipated
a sex effect, I included sex of participant as a factor in a multiple regression analysis with
condition, attachment anxiety, and their two- and three-way interactions. I also conducted
this analysis replacing attachment anxiety with attachment avoidance. The former
analysis revealed a significant three-way interaction among sex, condition, and
attachment anxiety on perceptions of physical distance, β = .50, t(154) = 2.39, p = .02, so
I subsequently decided to analyze the data for men and women separately (see Appendix
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Three participants were no longer in a relationship by the time they completed the follow-up
questionnaire.
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J for scatterplots depicting the relation between attachment anxiety and distance
perception for men and women in the control and threat conditions).
In separate analyses for men and women, I ran multiple regression analyses with
attachment anxiety, attachment avoidance, condition, and the two- and three-way
interactions among these variables as predictors and the estimate of physical distance as
the criterion variable. For men, there was a main effect of attachment anxiety, β = .55,
t(44) = 2.31, p = .03, such that men higher in attachment anxiety perceived greater
distance from their partner than men lower in attachment anxiety. However, this main
effect was qualified by a significant interaction between attachment anxiety and
condition, β = -.61, t(44) = -2.46, p = .02. As displayed in Figure 2, in the control
condition, men higher in attachment anxiety reported being physically farther away from
their romantic partner compared to men lower in attachment anxiety, β = .47, t(21) =
2.41, p = .03. However, in the threat condition, there was no difference in distance
perception between men higher and lower in attachment anxiety, β = -.30, t(27) = -1.62, p
= .12. The pattern of these results contradict my hypotheses as well as the findings from
Study One, however, the sample size for men (N = 52) was relatively small so I am wary
of making interpretations. On the other hand, the sample size for women was two times
larger (N = 111), so that is where I will turn my attention.
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Figure 2. Interaction between attachment anxiety and condition on men’s perceptions of
physical distance from their romantic partner in Study Two.
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Interestingly, for women, there existed a significant three-way interaction among
condition, attachment anxiety, and attachment avoidance, β = .30, t(102) = 2.36, p = .02.
Follow-up analyses revealed that anxiety and avoidance did not interact to predict
women’s perceptions of distance in the control condition. However, in the threat
condition, the interaction between attachment anxiety and avoidance was significant, β =
.43, t(49) = 2.98, p = .004. To further decompose this complex interaction, I performed a
simple slopes analysis (Aiken & West, 1991). As can be seen in Figure 3, for women who
scored lower on attachment avoidance in the threat condition, higher levels of attachment
anxiety were associated with smaller perceptions of physical distance from one’s partner,
β = -.49, t(49) = -2.25, p = .03. Conversely, for women who scored higher on attachment
avoidance in the threat condition, higher levels of attachment anxiety were associated
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with greater perceptions of physical distance from one’s romantic partner, β = .39, t(49) =
2.16, p = .04.16

25

Threat Condition

Distance from Partner (ft)

Distance from Partner (ft)

Figure 3. Three-way interaction among condition, attachment anxiety, and attachment
avoidance on women’s perceptions of physical distance from their romantic partner in
Study Two.
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Discussion
Study Two’s findings were unexpected. First, I had not anticipated divergent
results for men and women and, second, the predicted pattern did not appear for either
sex. In fact, men displayed the exact opposite pattern I had expected based on my original
hypotheses as well as the results from Study One. In particular, I had predicted that, in the
control condition, participants higher in attachment anxiety would perceive greater
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Because distance was an unbounded measure, extreme outliers and non-normality of the dependent
measure could be a concern. One woman reported a distance (40 feet) greater than three standard deviations
above the mean (M = 17.39, SD = 7.07). When I Winsorized this value to the next highest score (35 feet),
the pattern of results did not change (in fact, the three-way interaction became slightly stronger). One man
also reported a distance (40 feet) greater than three standard deviations above the mean (M = 19.17, SD =
6.21). When I replaced this value with the next highest score (30 feet), the pattern of results did not change
(again, the main effect and the two-way interaction became slightly stronger). In addition, to decrease the
skewness of the data I performed a square root and log transformation on the dependent measure for men
and women; however, neither of these transformations changed the pattern of results. Therefore, for ease of
interpretability, the results are still presented using the untransformed distance data in feet.
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closeness to their partner than participants lower in attachment anxiety; however, in the
threat condition, this bias would disappear (as in Study One) or reverse such that
participants higher in attachment anxiety would perceive greater distance from their
partner compared to those lower in attachment anxiety.
In actuality, in the control condition, men higher in attachment anxiety perceived
greater distance from their partner than men lower in attachment anxiety and, in the threat
condition, attachment anxiety did not predict perceptions of distance. As displayed in
Figure 2, it looks like the distance perceptions provided by men higher in attachment
anxiety were not greatly influenced by condition but those provided by men lower in
attachment anxiety were, such that smaller distances were perceived in the control
condition and greater distances in the threat condition. Considering that higher levels of
attachment anxiety are associated with, on the one hand, a desire for closeness and, on the
other hand, a hypersensitivity to signs of relationship threat it is interesting that people
with lower levels of attachment anxiety were more greatly influenced by the relationship
threat manipulation. Perhaps this pattern reflects the idea that the attachment system is
chronically activated for people higher in attachment anxiety regardless of context (e.g.,
Mikulincer et al., 2000), or perhaps it is related to the fact that people higher in
attachment anxiety have conflicting views regarding closeness (i.e., Mikulincer et al.,
2010). Further to this latter point, Mikulincer et al. (2010) found that attachment anxiety
predicted heightened ambivalence toward closeness in both a relationship dissolution
(negative event) and a relationship initiation (positive event) condition compared to a
control condition. In retrospect, the control condition used in the current study (i.e.,
meeting one’s romantic partner for a date) may not have been the ideal neutral
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comparison. Nevertheless, the sample size for men was on the lower end, so I am cautious
in drawing conclusions based on my speculations.
For women, the pattern of findings was more complicated than I had predicted
because attachment anxiety and attachment avoidance did not reveal separate effects –
they interacted with one another. Specifically, attachment anxiety, attachment avoidance,
and condition interacted to predict perceptions of distance from one’s romantic partner. In
the control condition, attachment anxiety and avoidance did not interact to predict
distance estimations. However, these two variables did interact in the threat condition.
For women who scored lower on attachment avoidance in the threat condition, higher
levels of attachment anxiety were associated with smaller perceptions of distance from
one’s romantic partner. On the other hand, for women who scored higher on attachment
avoidance in the threat condition, higher levels of attachment anxiety were associated
with greater perceptions of physical distance from one’s partner.
A close comparison of the two graphs in Figure 3 helps make sense of this
complex interaction. For women lower on avoidance and lower on anxiety (i.e., secure
individuals), they perceived slightly greater distance in the threat condition than in the
control condition. For women lower on avoidance but higher on anxiety, again, the
difference across conditions was not large but they actually perceived slightly less
distance in the threat condition than in the control. For women higher on avoidance but
lower on anxiety, condition did not appear to influence their distance estimations.
Interestingly, it seems that women higher on avoidance and higher on anxiety were most
strongly influenced by the threat manipulation; specifically, they estimated greater
distance from their partner in the threat condition as compared to the control condition. In
other words, for people who represented the insecure end of both attachment dimensions
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– they fear being rejected and they are uncomfortable being close to others – when
primed with the thought of their partner moving abroad, they saw their partner as being
much farther away from them than when their partner was just meeting them for a date.
Perhaps these individuals, compared to the other groups, viewed their partner’s move
abroad as more detrimental or threatening to the relationship and were primed to feel the
distance growing between them already.
The attachment literature reveals many main effects of attachment anxiety and
attachment avoidance and also their interactions with various conditions, but I have
observed that not many articles report three-way interactions. It is not always easy to say
whether this is because an interaction was not found, the three-way interaction was not
tested, or perhaps because the study was not powerful enough to detect a complex
interaction. As the two attachment dimensions are considered to be relatively
independent, it is important to understand the combined influence of attachment anxiety
and attachment avoidance on people’s thoughts, feelings, and behaviours and not just
each one’s influence in isolation.
Nonetheless, taken together, Study One and Study Two clearly indicate that
perceptions of physical distance within a social domain are influenced by attachment and
moderated by threat context, but the pattern of findings is different. Comparing Study
One and Study Two, the physical distance paradigms were quite dissimilar (ambiguous,
moving computer figure vs. romantic partner standing at a distance) and the threat
manipulations were also different (imagining a time of loneliness vs. imagining partner
moving abroad). The nature of the methodology used in these two studies is a likely
explanation for the lack of an exact conceptual replication. To extend the current findings,
Study Three used the same basic premise from Study Two but the measurement of
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distance estimation was altered and the nature of the control condition was changed to
more closely parallel the threat condition.
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Chapter 4
Study Three
Based on the findings from Studies One and Two it is evident that attachment
orientation and threat context interact to influence perceptions of distance, however, the
exact nature of this interaction varied depending on the threat manipulation and the
dependent measure employed. The purpose of Study Three was to test another physical
distance paradigm and to use a slightly altered version of the threat manipulation from
Study Two. In particular, unlike the previous two studies, the current study involved
estimating the distance between two cities without any visual cues present. This distance
paradigm was created to test whether attachment and threat context influence not only
what is perceived when immediate visual feedback is available, but also what is perceived
in the mind’s eye. Furthermore, in both conditions in Study Three, individuals were asked
to imagine their partner travelling to New York City without them but the reason for their
partner’s visit and the duration of their stay was altered to be mildly or extremely
threatening. Compared to Study Two in which people imagined their partner leaving at
the airport or imagined their partner walking toward them for a date, Study Three
provided a context for more equal comparison across conditions as they both involved the
same location and neither scenario was particularly positive for the relationship.
Furthermore, the current study included additional dependent measures as
potential convergent evidence to examine whether the interaction between attachment and
threat condition extended to different, yet related, measures of distance such as travel
time and cost. Lastly, Study Three was also designed to test potential mediators (e.g., fear
vs. desire) of the relation between attachment and threat on perceptions of physical
distance to help further explain this association. Specifically, the first mediator variable
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was designed to assess the desire to maintain closeness with one’s romantic partner and
the second mediator variable was intended to capture the perceived likelihood of
relationship dissolution. In other words, within the current context, I wanted to determine
whether the perception of individuals higher in attachment anxiety was biased by what
they desire (i.e., closeness) or what they fear (i.e., abandonment). Depending on the
nature of the interaction revealed in Study Three, I planned to test the most reasonable
mediator.
To recap the previous findings, in Study One individuals higher (vs. lower) in
attachment anxiety perceived less distance in the control condition, but this bias was
eliminated in the threat condition. This result was consistent with one of my original
predictions. In Study Two, for women only, attachment anxiety, attachment avoidance,
and condition interacted to predict perceptions of distance. Unlike Study One, the
differences in distance estimation did not occur in the control condition, but in the threat
condition. For women lower in attachment avoidance in the threat condition, higher levels
of attachment anxiety were associated with smaller perceptions of physical distance.
However, for women higher in attachment avoidance in the threat condition, higher levels
of attachment anxiety were associated with greater perceptions of physical distance. I had
not predicted the emergence of a three-way interaction, but these results suggest that it is
important to consider the interaction between the two independent attachment constructs
and not simply their unique contributions.
As such, for Study Three, I was not entirely sure what the nature of the interaction
would be between the attachment dimensions and condition on perceptions of physical
distance, but I thought that it might more closely replicate the findings from Study Two
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compared to Study One given the greater similarities in the participant sample (i.e., in a
relationship), the threat manipulation, and the distance estimation paradigm.
Method
Participants
To obtain participants for Study Three, I emailed students whose contact
information I received from a previous year’s prescreening questionnaire, and I recruited
students from a second-year undergraduate psychology course. One hundred and ninetyone participants contacted from previous prescreening databases completed this study
online and 93 participants from the second-year psychology course completed this study
in class, for a total sample of 284 people, but of those, only 116 (105 women) of those
individuals met the criteria for Study Three. Specifically, participants had to be involved
in a romantic relationship (M = 18.45 months, SD = 17.03 months). Furthermore, to
ensure that the threat manipulation was actually relevant to the participants, their
romantic partner could not be living in a city farther away from Kingston than New York
City during the upcoming school term. The 116 participants included in data analysis
ranged in age from 18 to 23 years old (M = 19.70, SD = .96). To compensate for
participation, participants who complete the study online were entered into a draw for
$100 and received a $5.00 electronic gift card to the Starbucks Coffee Shop. Participants
who completed the study in class were not compensated, but the study was introduced as
a voluntary component of the course in which the results would be explained during an
upcoming lecture covering a related research topic.
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Primary Measures
Attachment style. As in Studies One and Two, the ECRQ-R (Fraley et al., 2000;
see Appendix A) was used to measure attachment anxiety (Cronbach’s α = .92) and
attachment avoidance (Cronbach’s α = .93).
Distance estimation. As the primary dependent measure, participants were
instructed to estimate how far New York City is from Kingston in kilometers. To prevent
extreme outliers, they were told that the distance is somewhere between 200km and
2000km.17 18
Secondary Measures
Mediator variables.
Desired closeness. To assess participants’ desire to maintain closeness with their
romantic partners, they were asked the following: “If your partner went on the weekend
trip to/accepted an 8-month internship in New York City, how much would you want to
maintain closeness with him/her?” This item was responded to on a scale from 1 (not at
all) to 5 (extremely so).
Relationship certainty. To assess participants’ belief of the likelihood that their
relationship with their partner would end in the near future, they were asked the
following: “How certain are you that you and your partner would still be together after 8
months if he/she went on the weekend trip to New York City/an 8-month internship in New
York City?” They were instructed to respond to this item with a number between 0 to 100,
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One participant provided an estimate of 3000km. I changed this value to 2000km so it fell at the upper
boundary of the appropriate response range.
18
Following the distance estimation, participants were asked to indicate how confident they were with their
estimation on a 5-point scale. This confidence measure was collected to use as a potential covariate in
analyses but it did not influence the pattern of results and, thus, is not discussed any further.
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where 100% meant they were absolutely certain they would still be together and 0%
meant they were absolutely certain that they would not still be together.
Dependent variables.
Subjective distance. This item was created to directly measure participants’
subjective experience of the distance between Kingston and New York City. Participants
were asked the following: “If you were to categorize how far/close New York City feels
from Kingston, what would you say?” This question was responded to on a scale from 1
(extremely far) to 5 (extremely close).
Hours to travel. To measure participants’ perception regarding the amount of time
required to travel between Kingston and New York City, they were asked the following:
“Assuming you were to drive by car or bus, how many hours do you think it would take
for you to get from Kingston to New York City?” They were informed that the travel time
fell somewhere between two and 20 hours.
Cost to travel. To obtain participants’ estimation of the cost to travel between
Kingston and New York City, they were asked the following two questions: “Assuming
you were to take the bus, how much money do you think it would cost you to purchase
round-trip bus fare from Kingston to New York City?” and “Assuming you were to fly,
how much money do you think it would cost you to purchase round-trip airfare from
Kingston to New York City?” As the cost of travel can vary quite widely, participants
were not provided with a range from which to limit their responses.
Procedure
The procedure varied slightly depending on whether participants were recruited
online or in class to complete the study. Online participants were recruited via email (see
Appendix K) to participate in a brief two-part online study examining perceptions of
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distance. The initial recruitment email contained a link that directed interested
participants to a more detailed letter of information (see Appendix L) followed by part
one of the study. Following a brief in class announcement, participants who were
recruited from the psychology course were provided with a letter of information (see
Appendix M) and a paper copy of part one of the study, which was completed
immediately. Part one of the study began with the presentation of one of two vignettes.
Depending on which link was randomly emailed to participants during recruitment or
which paper was randomly handed out to students during class, individuals were assigned
to a threat or a control condition. In the threat condition, participants were asked to
imagine that their romantic partner accepted an eight-month internship in New York City
that would start at the beginning of the next semester. The vignette highlighted how this
decision would make the participant feel worried about the relationship and left behind by
their partner. In the control condition, participants were asked to imagine that their
romantic partner agreed to go with his/her uncle to New York City for a 48-hour trip to
see the Yankees season-ender baseball game in September (online participants) or a New
York Rangers hockey game in January (in class participants). The vignette highlighted
how the participant already had plans that weekend so the timing worked out well, and
how their partner would be able to call each night from the hotel to keep in touch (see
Appendix N for a complete version of the vignettes).19 After reading the threat or control
condition vignette, all participants were asked the same set of questions in the same order.
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A manipulation check confirmed that participants in the threat condition would feel much greater sadness
(M = 3.56, SD = .94) than participants in the control condition (M = 1.34, SD = .64) if their partner decided
to go to New York City, t(86) = -14.59 , p < .001. Also, participants in the threat condition reported that
they would be angrier (M = 1.63, SD = .72) than participants in the control condition (M = 1.10, SD = .31),
t(66) = -5.00 , p < .001. In both analyses, Levene’s test indicated unequal variances (F = 14.12, p < .001 and
F = 75.90, p < .001, respectively), so degrees of freedom were adjusted accordingly.
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First, participants were asked to estimate how far New York City is from
Kingston. Next, they were asked to indicate the subjective distance between the two
cities, the number of hours it would take to drive from Kingston to New York City, and
the amount of money it would cost to take a bus and a plane round-trip between Kingston
and New York City, how much they’d want to maintain closeness with their romantic
partner if they went to New York, and how certain they were that they would still be with
their partner in 8 months given the imagined scenario.20 Lastly, participants were asked to
report their actual dating status and, if applicable, the length of their relationship and
where their romantic partner would be residing in September 2013 (online participants) or
January 2014 (in class participants).
Online participants were emailed (see Appendix O) a link to the second letter of
information (see Appendix P) followed by the final portion of this study approximately
five days after completing part one of this study. In class participants were provided with
a copy of the final portion of this study 10 days after completing the first part. For part
two of this study, all participants were asked to indicate their age and gender, as well as to
fill out the attachment questionnaire, the ECRQ-R. Upon completion, they were thanked
for their continued participation and online participants were provided with a debriefing
letter (see Appendix Q).
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Importantly, at the start of the survey, participants explicitly agreed not to use any outside sources of
knowledge (i.e., Google, smart phone, a friend) when completing this study. Furthermore, after study
completion, all participants confirmed that they had indeed completed the questionnaire only using their
own knowledge.	
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Results
Primary Analyses
Once again, for Study Three, I coded the control condition and the threat
condition as zero and one, respectively, and mean-centered the attachment anxiety and
attachment avoidance scores. Although there was an effect of sex in Study Two, given the
extremely small number of men (N = 11) in the current study, I was unable to reliably test
for such an effect. Therefore, I decided to include both men and women in all analyses to
increase power.21
Consistent with the previous two studies, I ran multiple regression analyses with
attachment anxiety, attachment avoidance, condition, and the two- and three-way
interactions among these variables as predictors and the distance estimation to New York
City as the criterion variable. This analysis revealed a significant interaction between
attachment anxiety and condition, β = .36, t(108) = 2.74, p = .01. As displayed in Figure
4, distance estimation did not differ between individuals higher and lower in attachment
anxiety in the control condition, β = -.04, t(64) = -.29, p = .78; however, in the threat
condition, people higher in attachment anxiety estimated that New York City was farther
away from Kingston than did people lower in attachment anxiety, β = .41, t(48) = 3.12, p
< .01.
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When men were excluded from analyses, the same pattern of results emerged although the strength of
these effects was slightly stronger.

53

	
  

Distance between Kingston and
New York City (km)

Figure 4. Interaction between attachment anxiety and condition on perceptions of
distance between Kingston and New York City in Study Three.
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This interaction does not replicate the interaction between attachment anxiety and
condition from Study One, nor does it replicate the complex interaction among
attachment anxiety, avoidance, and condition from Study Two; however, it is still
consistent with one of my original predictions. Recall that I initially predicted that people
higher compared to lower in attachment anxiety would perceive greater closeness in a
control condition but that this difference would either disappear (as in Study One) or
reverse in a threat condition. In the current study, although attachment anxiety did not
predict distance estimation in the control condition, it did predict distance estimation in
the threat condition in the predicted direction such that higher attachment anxiety was
associated with greater perceptions of distance.
Secondary Analyses
Mediator variable.
Relationship certainty. Considering the nature of the interaction between
attachment anxiety and condition on distance estimations between Kingston and New
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York City, I believed that certainty that the relationship would continue was the most
plausible mediator to test. Specifically, given that higher attachment anxiety predicted
greater perceptions of distance in the threat condition but that attachment anxiety was not
associated with distance estimations in the control condition, I expected relationship
certainty to mediate the relationship between attachment anxiety and distance perceptions
in the threat condition. That is, when imagining their partner moving away to New York
City for eight months, I thought that individuals higher (vs. lower) in attachment anxiety
would be less likely to believe that their relationship would last for the duration of the
separation, and that this belief would be associated with greater perceptions of distance.
To test this hypothesis, I conducted a moderated-mediation analysis using the
SPSS macro developed by Preacher, Rucker, and Hayes (2007). I used the syntax
appropriate for Model 5 in which the moderator affects the path between the independent
variable and the meditator as well as the path between the mediator and the dependent
variable. First, the model entered attachment anxiety, condition, and the two-way
interaction between these variables as predictors, and relationship certainty as the
criterion variable. As expected, attachment anxiety and condition interacted to predict the
mediator, relationship certainty, b = -12.39, t(113) = -4.25, p < .001. In a separate
analysis, splitting the file by condition and regressing attachment anxiety onto
relationship certainty, it was revealed that higher attachment anxiety was indeed
associated with less certainty that the relationship would last in the threat condition, β = .57, t(50) = -4.92, p < .001, but in the control condition, attachment anxiety was not
associated with relationship certainty, β = .114, t(65) = .93, p = .36. Next, the model
entered attachment anxiety, condition, relationship certainty, the two-way interaction
between anxiety and condition, and the two-way interaction between relationship
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certainty and condition as predictors, and distance in kilometers as the criterion variable.
Unexpectedly, the interaction between condition and relationship certainty on distance
estimation was not significant, b = -6.32, t(110) = -1.4, p = .16. However, given a
significance value of .16, I still regressed relationship certainty on distance perception in
both conditions in order to confirm if the anticipated pattern was evident. Despite the
interaction not reaching significance in the full regression model, as expected, in the
threat condition, less certainty in the relationship’s continuation was associated with
greater perceptions of distance, β = -.44, t(48) = -3.36, p < .01, but in the control
condition, relationship certainty was not associated with distance perception, β = -.001,
t(64) = -.01, p = .99.
Even though condition did not significantly moderate the influence of the
mediator on the dependent variable, I still tested the conditional indirect effect of
attachment anxiety on distance perception through relationship certainty in the threat and
control conditions to gain a better understanding of the data. Bootstrap resampling (1,000
samples) was used to generate confidence intervals (CIs) of the conditional indirect
effects at both levels of the moderator, in addition to conducting normal theory tests of
the hypothesis that the conditional indirect effect equaled zero. In the control condition,
the conditional indirect effect of attachment anxiety on distance perception through fear
of relationship dissolution was not significant as the CI contained zero: bias-corrected
95% CI = [-14.69, 18.18]. Also, the normal theory test was not significant, Z = .02, p =
.99. In the threat condition, the conditional indirect effect was not statistically significant:
bias-corrected 95% CI = [-3.23, 181.38]. However, the normal theory test indicated that
the conditional indirect effect in the threat condition was marginal, Z = 1.64, p = .10. This
pattern of results provides some initial evidence in support of moderated-mediation, but I
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am cautious in drawing conclusions given the strength of the effect. However, the general
pattern revealed in this moderated-mediation analysis is that, in the threat condition,
individuals higher in attachment anxiety believed that their relationship was less likely to
last relative to individuals lower in attachment anxiety, and this belief was associated with
greater distance perceptions between Kingston and New York City.
Dependent variables. This part of the data analysis was somewhat exploratory to
examine whether attachment and context would influence other measurements of
perceptions of distance. Accordingly, if someone estimates New York City to be
relatively far using a metric system of measurement, do they also think of the city as
being quite far away, and do they think it would take a longer time and a larger cost
investment to travel there? If an interaction appeared for any of these dependent
measures, I had expected it to follow the same pattern as for the primary dependent
measure.
Subjective distance. Analyses revealed no main effects or interactions involving
attachment anxiety, attachment avoidance, or condition on the perceived subjective
distance between Kingston and New York City.
Hours to travel. There was a significant interaction between attachment anxiety
and condition on the estimated number of hours it would take to drive from Kingston to
New York City, β = .27, t(108) = 2.01, p = .047. In the control condition, attachment
anxiety did not predict estimated hours of travel to New York City, β = -.12, t(63) = -.96,
p = .34, and in the threat condition, attachment anxiety also did not significantly predict
estimated hours of travel, β = .22, t(49) = 1.58, p = .12. Therefore, as displayed in Figure
5, neither of the slopes were significantly different from zero but the two slopes were
opposite in direction and significantly different from one another, with a negative
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association between attachment anxiety and hours of travel emerging in the control
condition and a positive association between attachment anxiety and hours of travel in the
threat condition.
Figure 5. Interaction between attachment anxiety and condition on estimated driving
hours between Kingston and New York City in Study Three.
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Although not statistically significant, the pattern in the threat condition is
consistent with my predictions and the findings regarding the primary dependent measure
(i.e., distance in kilometers) in the current study, and the pattern in the control condition
is consistent with my original predictions and the findings from Study One regarding the
point-light walker.
Cost to travel. Although the estimated costs to travel between Kingston and New
York City via bus and plane were correlated, r(115) = .26, p = .01, I decided to examine
these dependent variables separately because the correlation value was moderate.
There were no significant main effects or interactions of estimated travel cost by
bus. However, there was a significant interaction among attachment anxiety, attachment
avoidance, and condition for estimated travel cost by plane, β = .30, t(110) = 2.39, p =
.02. To decompose this complex interaction, I regressed attachment anxiety on flight cost
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at one standard deviation above and below the mean of attachment avoidance in the threat
condition and in the control condition (Aiken & West, 1991). As can be seen in Figure 6,
for people who scored lower on attachment avoidance in the threat condition and in the
control condition, attachment anxiety did not predict estimations of flight cost, β = -.27,
t(48) = -1.19, p = .24 and β = .05, t(62) = .28, p = .78, respectively. For people who
scored higher on attachment avoidance in the threat condition, higher levels of
attachment anxiety were associated with marginally greater estimations of cost for a
round-trip flight between Kingston and New York City, β = .40, t(48) = 1.72, p = .09. On
the other hand, for people who scored higher on attachment avoidance in the control
condition, higher levels of attachment anxiety were associated with marginally lower
estimations of flight cost, β = -.35, t(62) = -1.65, p = .10.
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Figure 6. Three-way interaction among condition, attachment anxiety, and attachment
avoidance on estimations of round-trip flight cost between Kingston and New York City
in Study Three.
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Although I did not predict that attachment avoidance would influence any of the
secondary dependent measures based on the results from my primary analyses, this three-
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way interaction is similar to the pattern revealed for women in Study Two. I will compare
and contrast these two complex three-way interactions in the discussion below.
Discussion
The primary finding from Study Three (i.e., the interaction between attachment
anxiety and condition on kilometer estimation) does not parallel the results from Study
One or Study Two; however, it is partially consistent with one of my original hypotheses.
Specifically, I hypothesized that people higher rather than lower in attachment anxiety
would perceive greater closeness in a control condition (as in Study One) but that this
perceptual bias would either be eliminated (as in Study One) or reverse direction in a
threat condition (as in Study Three). Even though attachment anxiety was not related to
distance estimation in the control condition in Study Three, it was positively associated
with distance estimation in the threat condition. In other words, for people who were
particularly fearful of rejection and abandonment, imagining their romantic partner
moving to New York City resulted in them estimating that this city was farther away from
Kingston as compared to individuals who imagined the same scenario but who were not
particularly fearful of rejection. However, imagining one’s romantic partner visiting New
York City for a weekend did not similarly influence distance estimations based on
attachment anxiety.
This finding is consistent with the literature describing highly anxious individuals’
hypersensitivity to cues signaling interpersonal threat and it also fits in with the research
regarding relationship ambivalence in which people higher in attachment anxiety
demonstrated greater ambivalence toward closeness when the attachment system was
activated (Mikulincer et al., 2010). Drawing upon research examining psychological
factors that influence physical perceptions, the results from Study Three suggest that the
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perception of individuals higher in attachment anxiety was influenced by fear, rather than
desire, when a relationship threat was made salient (e.g., Stefanucci & Proffitt, 2009). A
secondary analysis testing relationship certainty as a mediator to explain the relation
between attachment anxiety and condition on perceptions of distance was partially
consistent with this interpretation. When imagining one’s romantic partner moving to
New York City, people higher in attachment anxiety believed that their relationship was
less likely to last throughout the separation relative to people lower in attachment anxiety,
and this less optimistic belief regarding relationship longevity predicted greater
perceptions of distance between Kingston and New York City (however, this latter
interaction was not significant when accounting for all of the variables in the full model).
A number of other secondary analyses were conducted on alternative dependent
measures collected in Study Three. The prediction of estimated number of hours it would
take to travel from Kingston to New York City followed a similar pattern to the main
dependent measure and was consistent with my original predictions. In the control
condition people higher (vs. lower) in attachment anxiety estimated a shorter travel time,
however, in the threat condition they estimated a longer travel time. Notably, neither of
these slopes were statistically significant from zero but the overall interaction was
significant, which indicates that attachment anxiety differentially influenced estimations
of the time it takes to travel from Kingston to New York City based on the manipulation
(i.e., control or threat) the individuals were exposed to.
The remaining dependent measures, subjective distance and cost of travel, did not
follow the predicted pattern. Specifically, subjective distance and cost to travel by bus
from Kingston to New York City were not predicted by any of the independent variables
or their interactions. However, a three-way interaction among attachment anxiety,
61

	
  
attachment avoidance, and condition predicted cost to travel by plane. Interestingly, an
analysis of the simple effects in this complex interaction demonstrated a similar pattern to
the three-way interaction for women in Study Two. In particular, for individuals higher in
attachment avoidance in the threat condition, attachment anxiety was positively
associated with perceived distance (Study Two) and estimated flight cost (Study Three).
For individuals lower in attachment avoidance in the threat condition, attachment anxiety
was negatively associated with perceived distance (Study Two) and estimated flight cost
(Study Three), although this simple effect was not statistically significant in the latter
case. Furthermore, for people lower in attachment avoidance in the control condition,
attachment anxiety did not predict perceived distance or estimated cost; however, for
people higher in attachment avoidance in the control condition, attachment anxiety was
negatively associated with flight cost (Study Three) and not associated with perceived
distance (Study Two). Taken together, these two interactions indicate that the association
between distance perception and attachment anxiety may not only be moderated by
interpersonal threat, but also by attachment avoidance. These findings highlight the
importance of examining higher order interactions within the attachment literature rather
than investigating the effects of attachment anxiety and attachment avoidance in isolation.
In Study Three, it is not clear why the secondary dependent measures did not all
parallel the results of the primary dependent measure or one another, but I have a few
speculations. First, the fact that distance in kilometers and driving hours were similarly
predicted by condition and attachment anxiety is probably the least surprising finding
given that distance is generally referred to in kilometers per hour. Therefore, these two
measures are closely linked. Second, a potential reason why subjective distance failed to
support the expected finding could be related to the direct nature of this question. Asking
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how far away New York City is or how long it takes to travel there may seem like a less
obvious way to ask how close or how far away the city actually feels. As was clear from
the literature review, deliberative and non-deliberative measures particularly influenced
the research findings regarding the attachment anxiety dimension. Recall, for example,
that attachment anxiety was surprisingly not associated with proximity-seeking
behaviours (e.g., Fraley & Shaver, 1998), but attachment anxiety was associated with
proximity-related thoughts and motivations when non-deliberative measures were used
(e.g., Mikulincer et al., 2000; Dewitte et al., 2008). This explanation pertaining to
question directness was often used to justify the discrepancy between null and significant
effects, as is the case with subjective distance and distance in kilometers. Third, regarding
cost of travel by bus and plane, these inconsistent findings could potentially be explained
by the unbounded nature of these measurements. Specifically, I did not provide
participants with a number range to limit their answers to when responding as I did for
kilometers and hours because I thought cost was quite variable. For example, whether a
ticket is purchased the day of travel or months in advance, or whether the travel date is a
holiday weekend compared to a typical weekday can largely influence the cost of travel
potentially by hundreds of dollars. However, in hindsight, this reasoning could have been
used in support of creating a range limit as people are likely more familiar with the basic
geography of North America than they are with the cost to travel between various cities
which could have led to a larger proportion of error variance and, ultimately, a less
reliable dependent measure if people were guessing. That being said, the three-way
interaction for estimated travel cost by plane was similar to the three-way interaction in
Study Two for distance perception, which provides initial evidence in support of its
accuracy and warrants further research.
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Overall, in the current study, one secondary dependent measure was in line with
expectations, two of the secondary dependent measures revealed null findings, and
another secondary measure was comparable to the findings from Study Two. However,
importantly, an interesting pattern that was consistent with my original predictions
emerged for the primary dependent measure and provided further evidence in support of
my general hypothesis that attachment orientation and threat context interact to predict
perceptions of physical distance.
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Chapter 5
Meta-Analysis of Effects Across Studies One, Two, and Three
It is clear that Studies One, Two and Three yielded a variety of effects with little
consistency among them. The results from Study One and Study Three both support a
hypothesized simple effect of the interaction between attachment anxiety and condition,
but in the former study it was the simple effect of anxiety on distance perception in the
control condition, and in the latter study, it was the simple effect of anxiety on distance
perception in the threat condition. In Study Two, it was not only attachment anxiety and
condition that interacted to predict distance perception, but also attachment avoidance,
which resulted in a more complex interaction than initially predicted.
There are a few possibilities that can account for the lack of consistency across
these three studies. One explanation is that none of the findings represent true effects and
the results are simply spurious. Considering that most of the findings are consistent with
my hypotheses formulated from the existing literature and that the various findings do not
explicitly contradict one another (i.e., I generally found significant or null effects versus
significant opposing effects), I do not believe this to be an accurate account. Another
explanation to describe the different effects is variation due to sampling error. Perhaps
there are one or more true effects discovered in these studies but because of fluctuating
error variance, for example, sometimes the effect appears and other times a null result
appears – which is particularly a concern if a study does not have adequate power to
detect the true effect size. A final explanation is that all of the effects outlined in the three
studies are accurate, but there is some unidentified moderator that altered the results.
Because the studies are not exact replications of one another, differences in

65

	
  
methodologies could have introduced unaccounted for variables that unknowingly
affected the results in certain studies but not others.
At this point, it is valuable to identify which effects are robust across Studies One,
Two and Three and, thus, be able to more confidently determine how attachment
orientation and interpersonal threat bias perceptions of physical distance. To establish
which effects occurred with sufficient consistency across all three studies, I conducted a
meta-analysis (see Rosenthal & DiMatteo, 2001 for a discussion on meta-analysis). In
particular, I meta-analyzed the two-way interaction between attachment anxiety and
condition. This two-way interaction formed one of my primary hypotheses and it was
statistically significant in Study One and Study Three, although the exact pattern of the
interaction varied between the two studies. In addition, I meta-analyzed the three-way
interaction among attachment anxiety, attachment avoidance, and condition. Even though
I did not hypothesize this higher-order interaction a priori, the three-way interaction was
statistically significant in Study Two, the non-discussed p-value for this interaction in
Study One was marginal (p = .08), and there was evidence of a three-way interaction for
one of the secondary dependent measures in Study Three.
Method: Two-Way Interaction
To meta-analyze the interactions between attachment anxiety and condition I
regressed attachment anxiety onto distance perception separately in the control condition
and in the threat condition for each of the three studies. Subsequently, using the Advanced
Basic Meta-Analysis software program (Mullen, 1988), I entered the six t-values, their
associated degrees of freedom, the directionality of the effect, and each sample size to
compute two estimates of combined effect size (effect size R) – one for the control
condition and one for the threat condition. Lastly, to examine the meta-analytic
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interaction I conducted a comparison of the two combined effect sizes, which produced a
standard normal deviate (Z) test statistic.
Results and Discussion: Two-Way Interaction
To reiterate, I originally hypothesized that attachment anxiety and condition
would interact to predict perceptions of physical distance. Specifically, I predicted that
higher levels of attachment anxiety would be associated with smaller perceptions of
distance in the control condition; however, in the threat condition, I predicted that
attachment anxiety would no longer be associated with distance perception, or that the
perceptual bias would reverse itself such that higher levels of attachment anxiety would
predict greater distance perception.
As displayed in Table 1, the meta-analytic effect of the association between
attachment anxiety and distance perception in the control condition was statistically
significant (p = .048). Consistent with my original prediction, people with higher levels of
attachment anxiety perceived less physical distance than people with lower levels of
attachment anxiety within a relatively non-threatening context. In addition, as can be seen
in Table 1, the meta-analytic effect of the relation between attachment anxiety and
distance perception in the threat condition was not significant. Consistent with one of the
two alternate patterns I predicted for the threat condition, people higher and lower in
attachment anxiety did not differ in their distance perceptions when interpersonal threat
was made salient. Importantly, testing the overall interaction between attachment anxiety
and condition at the meta-analytic level confirmed that the effect in the control condition
was significantly different than the effect in the threat condition (p = .02). This effect size
contrast can also be viewed in Table 1. Furthermore, the simple effects of attachment
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anxiety predicting distance perception as a function of condition in the individual studies
can be viewed in Appendix R, along with tests of effect size heterogeneity.
Table 1
Meta-Analytic Contrast of Combined Effect Sizes from Studies One, Two, and Three of
the Association between Attachment Anxiety and Distance Perception in the Control and
Threat Conditions

Control
Threat

Ra

Za

p

Failsafe N

-.14

-1.97

.048

1.33

.09

.95

.34

Z contrast

p contrast

2.29

.02

n/a

Note. The failsafe number is the number of studies of comparable sample size with an
average effect size of 0 that would be needed for this meta-analytic effect to fail to reach
a one-tailed level of statistical significance.
a
For R and Z statistics, the direction of the effect indicates the relationship between
attachment anxiety and distance perception, such that a positive effect indicates that
distance increases with increased attachment anxiety and a negative effect indicates that
distance decreases with decreased attachment anxiety.
Recall that the results from Study One supported my prediction that attachment
anxiety would be negatively associated with distance perception in the control condition
and that this association would disappear in the threat condition. In Study Two, the twoway interaction between attachment anxiety and condition was not significant. In Study
Three, the pattern of the two-way interaction was partially consistent with one of my
original hypotheses as attachment anxiety was positively associated with distance
perception in the threat condition, however, attachment anxiety did not predict distance
perception in the control condition. Meta-analytically, the findings are consistent with the
results from Study One. Thus, across all three studies, the most robust pattern to emerge
was that people higher in attachment anxiety perceived greater physical closeness
compared to people lower in attachment anxiety within a relatively non-threatening
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context, however, when interpersonal threat was made salient, people’s perception of
physical distance did not vary based on level of attachment anxiety.
Method: Three-Way Interaction
To examine the three-way interactions I first performed a median split on
attachment avoidance in all three data files to create a new variable categorized as low
avoidance or high avoidance. Next, I regressed attachment anxiety onto distance
perception in four separate analyses for each study: control/low avoidance, control/high
avoidance, threat/low avoidance, and threat/high avoidance. Using the same meta-analytic
software program (Mullen, 1988) previously employed to analyze the two-way
interactions, I entered the 12 t-values, their associated degrees of freedom, the
directionality of the effect, and each sample size to compute estimates of combined effect
size. In this case, effect sizes were produced for four groups: control/low avoidance,
control/high avoidance, threat/low avoidance, and threat/high avoidance. Finally, I
conducted four separate comparisons of the effect sizes to test whether the control and
threat groups differed from one another at low and high attachment avoidance, and to test
whether the low and high attachment avoidance groups differed from one another in the
control and threat conditions.
Results and Discussion: Three-Way Interaction
As shown in Table 2, at low levels of attachment avoidance, attachment anxiety
did not predict perceptions of distance in the control condition or the threat condition.
However, at high levels of attachment avoidance, attachment anxiety was associated with
perceptions of distance in both conditions. Specifically, attachment anxiety was
negatively associated with distance perception in the control condition (p = .04), and
positively associated with distance perception in the threat condition (p = .02).
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Table 2
Combined Effect Sizes from Studies One, Two, and Three of the Association between
Attachment Anxiety and Distance Perception in the Control and Threat Conditions at
Low and High Levels of Attachment Avoidance
Ra

Za

p

Failsafe N

Control/
Low Avoidance

-.04

-.48

.63

n/a

Threat/
Low Avoidance

-.04

-.78

.44

n/a

Control/
High Avoidance

-.20

-2.03

.04

1.60

Threat/
High Avoidance

.27

2.43

.02

3.56

Note. The failsafe number is the number of studies of comparable sample size with an
average effect size of 0 that would be needed for this meta-analytic effect to fail to reach
a one-tailed level of statistical significance.
a
For R and Z statistics, the direction of the effect indicates the relationship between
attachment anxiety and distance perception, such that a positive effect indicates that
distance increases with increased attachment anxiety and a negative effect indicates that
distance decreases with decreased attachment anxiety.
Although the previous analysis indicates which simple effects are statistically
significant, it is important to examine the pattern of the interaction among these effects by
conducting contrast analyses. Not surprising given that both simple effects were not
significant, at low levels of attachment avoidance, condition did not differentially
influence the relation between attachment anxiety and distance perception, Z = .01, p =
.99. On the other hand, at high levels of attachment avoidance, the control (R = -.20) and
threat (R = .27) conditions influenced the relation between attachment anxiety and
distance perception in significantly different directions, Z = 3.29, p < .01. For people high
in avoidance in the control condition, higher attachment anxiety was associated with
smaller perceptions of distance; conversely, for people high in avoidance in the threat
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condition, higher attachment anxiety was associated with greater perceptions of distance.
Furthermore, comparing the combined effect sizes across levels of attachment avoidance
revealed that, in the control condition, the association between attachment anxiety and
distance perception did not significantly vary for people low (R = -.04) or high (R = -.20)
in attachment avoidance, Z = 1.15, p = .25. However, in the threat condition, the
association between attachment anxiety and distance perception was significantly
different for people low in avoidance (R = -.04) compared to people high in avoidance (R
= .27), Z = 2.11, p = .03. To view the simple effects of attachment anxiety predicting
distance perception as a function of condition and attachment avoidance in the individual
studies and the tests of effect size heterogeneity, refer to Appendix S.
I did not make any predictions regarding a three-way interaction at the outset of
this research project, but this meta-analysis makes it clear that it is important to consider
the combined influence of attachment anxiety and attachment avoidance when examining
the moderating effects of interpersonal threat on perceptions of physical distance. To
summarize the most consistent pattern evident in this three-way interaction across the
three studies, people’s level of comfort with interpersonal closeness and intimacy dictated
how interpersonal threat moderated the effect of attachment anxiety on distance
perception. If people high in attachment avoidance exhibited intense fears of being
rejected (i.e., were high in attachment anxiety), when primed with threat, they
experienced greater interpersonal distance than people who did not report intense fears of
rejection. This meta-analytic finding is consistent with the simple effect found for women
in Study Two. On the other hand, if people high in attachment avoidance were fearful of
rejection, but were only exposed to a relatively non-threatening situation, they actually
experienced greater interpersonal closeness than people who were not particularly fearful
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of rejection. Reflecting upon this pattern, it is essentially consistent with my original
hypothesis regarding the two-way interaction between attachment anxiety and condition –
namely, that attachment anxiety would be negatively associated with distance perception
in the control condition and positively associated with distance perception in the threat
condition; nonetheless, I did not anticipate this interaction to also be dependent on
attachment avoidance.
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Chapter 6
General Discussion and Conclusions
The goal of my dissertation was to examine whether adult attachment orientations
influence perceptions of physical distance within a social context and, furthermore, to
investigate whether this relationship was moderated by interpersonal threat. In one
research domain, there is growing evidence that psychological states such as mood and
motivational tendency bias physical perceptions, including those related to distance (e.g.,
Balcetis & Dunning, 2010a; Xiao & Van Bavel, 2012). In another research domain, there
is an array of empirical evidence in support of the idea that people differentially regulate
interpersonal distance within the framework of romantic relationships (e.g., Collins &
Feeney, 2000; Locke, 2008). The current project combined these two avenues of research
not only by assessing attachment orientation as an individual difference variable and
measuring physical distance using a variety of techniques, but also by manipulating
interpersonal threat.
In the current studies, I expected an interaction between attachment anxiety and
threat condition to emerge. Because previous research demonstrates a strong association
between attachment anxiety and maintaining interpersonal proximity (e.g., Dewitte & De
Houwer, 2008; Dewitte et al., 2008; Feeney, 1999; Locke, 2008), I predicted that higher
levels of attachment anxiety would be associated with closer perceptions of physical
distance within a control or neutral context. However, given that people higher in
attachment anxiety are fearful of rejection and that threat can strengthen the positive
association between anxious attachment and feelings of ambivalence toward closeness
(e.g., Mikulincer et al., 2010), I expected that the manipulation of interpersonal threat
would alter the aforementioned relationship in one of two ways. On the one hand, I
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reasoned that the introduction of threat would simply eliminate the closeness bias
exhibited by highly anxious individuals in the control condition; however, on the other
hand, I also argued that making threat salient would potentially reverse the association
expected in the control condition, such that people higher in attachment anxiety would
perceive greater distance compared to people lower in attachment anxiety. I also expected
that attachment avoidance would be associated with perceptions of distance, but did not
anticipate this dimension to interact with threat condition. Specifically, given that people
higher in attachment avoidance seem motivated to maintain autonomy and interpersonal
distance (e.g., Collins & Feeney, 2000; Dewitte & De Houwer, 2008; Dewitte et al.,
2008; Feeney, 1999; Kaitz, et al., 2004; Locke, 2008; Simpson et al., 1992), I predicted
that higher attachment avoidance would be associated with greater perceptions of
physical distance within a social context. These hypotheses were examined across three
separate studies.
Summary of Individual Studies
In Study One, I manipulated feelings of loneliness, a form of interpersonal threat,
and measured attachment orientation to examine the influence these variables had on the
perception of the direction of motion of an ambiguous point-light walker. As expected,
people higher in attachment anxiety in the control condition had a stronger tendency to
perceive the figure as walking toward them as compared to people lower in attachment
anxiety; however, when primed with interpersonal threat, this approach bias disappeared
and attachment anxiety was no longer associated with physical perceptions. Contrary to
my expectations, attachment avoidance did not predict perceptions of the point-light
walker even though the literature demonstrates a strong link between attachment
avoidance and a preference for interpersonal distance. Study One provided initial
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evidence in support of my hypotheses concerning the influence of attachment anxiety and
threat on perceptions of physical distance, however, my next goal was to replicate these
findings using an unambiguous measure of distance within the context of a romantic
relationship and to further explore the possibility that attachment avoidance is also
relevant to perceptions of distance.
In Study Two, I manipulated interpersonal threat for people who were actually
involved in a romantic relationship and developed a dependent measure of physical
distance with an objective reality that also involved an actual person. Specifically,
romantic partners stood a designated distance apart from each other and one of them was
instructed to imagine that their partner was walking toward them for a date (control
condition) or to imagine that their partner was walking toward a departure gate at the
airport because they were moving abroad (threat condition); subsequently, the participant
was asked to estimate how far away their partner was currently standing. Interestingly,
the results from Study Two did not replicate the findings from Study One and, in fact,
revealed a more complicated outcome than I had hypothesized.
To begin, there was an unexpected effect of sex. For men in the control condition,
those higher in attachment anxiety reported being physically farther away from their
romantic partner compared to those lower in attachment anxiety. However, for men in the
threat condition, there was no difference in distance estimation between those higher and
lower in attachment anxiety. This finding is contrary to the results from Study One and
my original hypotheses, as I would have expected the reverse effect in the control
condition (i.e., that men higher, rather than lower, in attachment anxiety would report
being physically closer to their partners). Because the sample size for men was quite
small, I hesitate to draw strong conclusions from this one study. On the other hand, for
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women, the sample size was twice as large as it was for men and the results revealed a
three-way interaction among attachment anxiety, attachment avoidance, and condition on
perceptions of distance. For women relatively low in attachment avoidance in the threat
condition, attachment anxiety was negatively associated with perceptions of physical
distance from one’s partner. Alternatively, for women relatively high in attachment
avoidance in the threat condition, attachment anxiety was positively associated with
perceptions of distance. In the control condition, anxiety and avoidance did not interact to
predict distance estimations. Therefore, both attachment dimensions were susceptible to
influence from the interpersonal threat manipulation in Study Two and the exact nature of
this influence was determined by the interaction between these two variables.
Study Three was intended to conceptually replicate the findings from Study One
or Study Two as well as to extend the previous results by altering the design procedure
and adding additional measures. In Study Three, similar to Study Two, I manipulated
interpersonal threat by instructing participants to imagine that their romantic partner was
moving to New York City. Conversely, in the control condition participants were
instructed to imagine that their partner was travelling to New York City for a weekend, as
I thought this was a better baseline comparison than the one used in Study Two.
Subsequently, participants were asked to estimate the distance between Kingston (i.e., the
city where they would reside when their partner was away) and New York City in
kilometers. They were also asked to indicate how far away New York City felt, how long
it would take to drive there, and how much it would cost to travel to. In addition,
participants were requested to report the certainty of their relationship longevity and their
desire to maintain closeness with their partner given the imagined scenario.

76

	
  
Contrary to Study One and Study Two but partially consistent with one of my
original predictions, there was an interaction between attachment anxiety and condition
such that in the threat condition, higher attachment anxiety was associated with greater
distance estimations in kilometers but, in the control condition, attachment anxiety was
not associated with distance estimations. Given that attachment anxiety is characterized
by a hypersensitivity to interpersonal threat and that threat can increase the ambivalence
highly anxious individuals feel toward closeness (Mikulincer et al., 2010), I had
hypothesized that a threat prime would potentially lead people higher (vs. lower) in
attachment anxiety to perceive greater distance. Thus, my hypothesis was confirmed.
Regarding the control condition, although I had initially expected that higher attachment
anxiety would be associated with greater closeness in a control condition (as in Study
One), this inconsistent, null finding was not completely surprising when reflecting upon
the relevant literature because it contains inconsistent findings related to attachment
anxiety and interpersonal closeness – seemingly dependent on the type of dependent
measure employed (i.e., self-report (Locke, 2008) versus observational (Kaitz et al.,
2004) versus non-deliberative (Mikulincer et al., 2000)). The point-light walker from
Study One was a very indirect measure used to obtain distance perception because
participants were unaware of what it meant to indicate the direction of rotation of the
figure, whereas Study Three involved a more direct question clearly related to distance
perception. This difference in methodology, along with several other dissimilarities in
study design, is likely to account for some discrepancy in the results.
To further understand the relation between attachment anxiety and condition on
distance perception in Study Three, I tested a plausible mediator and found some initial
evidence in support of the idea that in the threat condition people’s distance perception
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was biased by their fears rather than their desires. In particular, for individuals higher (vs.
lower) in attachment anxiety, when they imagined their partner moving away to New
York City, they were less likely to believe that the relationship would last for the eightmonth separation and this doubt in the longevity of the relationship was associated with
greater perceptions of distance between Kingston and New York City (although this latter
interaction was not statistically significant). Even though the moderated-mediation
analysis was only marginally significant, the pattern of this finding is theoretically
consistent with a number of previous studies that examined how fear influences distance
perception. For example, Stefanucci and her colleagues manipulated the imagined
consequences of falling and asked participants to provide vertical distance estimations –
people who stood above a pool filled with nails and imagined falling into it estimated the
fall to be higher and the pool to be larger compared to people who stood above an empty
pool (Stefanucci, Gagnon, Tompkins, & Bullock, 2012). In Study Three of the current
project, I provided participants with an imaginary context (i.e., romantic partner moves to
New York City) and their level of attachment anxiety influenced the imagined outcome
(i.e., likelihood of relationship dissolution), which subsequently affected their distance
perception.
In addition to a mediator, I also included secondary dependent measures in Study
Three – estimated hours and cost to travel to New York City as well as subjective
distance from Kingston to New York City. The pattern for estimated number of travel
hours was consistent with the primary measure of distance perception and generally
paralleled my original hypotheses regarding attachment anxiety and condition.
Attachment anxiety was negatively associated with distance perception in the control
condition and positively associated with distance perception in the threat condition
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(neither of these slopes was significantly different from zero but they were statistically
different from one another). Attachment anxiety, attachment avoidance and condition
were not in any way related to subjective distance or estimated travel cost by bus.
However, the interaction among these three predictors was associated with estimated
travel cost by plane. For people who scored lower on attachment avoidance in both
conditions, attachment anxiety did not predict estimations of flight cost. On the other
hand, for people who scored higher on attachment avoidance, attachment anxiety was
positively associated with estimations of flight cost in the threat condition and negatively
associated with flight cost in the control condition. I speculated as to why these
discrepancies among the secondary dependent measures may have occurred in the
discussion for Study Three, but further research is warranted to understand exactly why
each of these constructs that are related to distance were responded to differently.
In sum, attachment anxiety interacted with condition across all studies but the
pattern of this interaction varied each time and, in Study Two and one of the secondary
analyses from Study Three, attachment avoidance also interacted with these two
variables. Taken together, these three studies indicated that attachment orientation and
interpersonal threat interacted to predict perceptions of physical distance within a social
context, but it was difficult to draw more specific conclusions regarding the relationship
of these variables because of the divergent results. Therefore, I conducted a meta-analysis
across the three studies to determine if any effects were occurring with enough
consistency that one might be confident in their robustness.
Summary of Meta-Analysis
Examining the relationship between attachment anxiety and condition on
perceptions of distance meta-analytically revealed a significant two-way interaction.
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People with higher levels of attachment anxiety perceived less physical distance than
people with lower levels of attachment anxiety in the control condition, but in the threat
condition, people higher and lower in attachment anxiety did not differ in their distance
perceptions. The pattern of this meta-analytic effect is consistent with my hypothesis
regarding the relation between attachment anxiety and distance in the control condition as
well as with one of the two alternate hypotheses I outlined for the threat condition. That
being said, an additional meta-analysis investigating the robustness of a potential threeway interaction among attachment anxiety, condition, and attachment avoidance
uncovered a more complex conclusion.
In sum, the influence of attachment anxiety on distance perception was not
moderated by condition for people low in attachment avoidance; however, condition did
moderate the influence of attachment anxiety on distance perception for people high in
attachment avoidance. Specifically, for people high in attachment avoidance, higher
levels of attachment anxiety were associated with smaller perceptions of distance in the
control condition and greater perceptions of distance in the threat condition. People high
in attachment avoidance strongly agree with items such as, “I try to avoid getting too
close to my partner” and strongly disagree with items such as, “I feel comfortable
depending on romantic partners” (Fraley et al., 2000). They are uneasy experiencing and
expressing intimacy. People high in attachment anxiety strongly agree with items such as,
“My desire to be very close sometimes scares people away” and strongly disagree with
items such as, “I do not often worry about being abandoned” (Fraley et al., 2000). They
are fearful of being rejected which can lead to clingy behaviour in an attempt to feel
connected. Therefore, another way to phrase the results from the three-way interaction is
to say that when people who are uncomfortable with emotional intimacy imagined being
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lonely or their romantic partner leaving, if they were also very fearful of rejection (vs.
not), they perceived greater interpersonal distance; on the other hand, when people who
are uncomfortable with emotional intimacy imagined a relatively innocuous or neutral
situation, if they were also very fearful of rejection (vs. not), they perceived greater
interpersonal closeness. This pattern is largely consistent with my hypothesis that
attachment anxiety would be negatively associated with distance perception in the control
condition and positively associated with distance perception in the threat condition, but I
did not predict that this interaction would also be influenced by an effect of attachment
avoidance.
Previous research largely supports a positive association between attachment
avoidance and a preference for interpersonal distance (e.g., Collins & Feeney, 2000;
Dewitte & De Houwer, 2008; Dewitte et al., 2008) – which parallels my original
hypothesis. However, other research indicates that highly avoidant individuals are not
immune to the effects of interpersonal threat; after imagining a break-up, people higher
(vs. lower) in attachment avoidance exhibited stronger ambivalence toward distancerelated goals (Mikulincer et al., 2010) and after being primed with stress-related words
and experiencing cognitive load, people higher (vs. lower) in attachment avoidance
demonstrated greater accessibility of attachment-related worries, such as separation or
rejection (Mikulincer et al., 2000). Thus, although I did not hypothesize that attachment
avoidance would interact with condition, there is prior evidence in support of such an
effect.
Regarding attachment anxiety, the most consistent finding is that people higher in
attachment anxiety have a stronger motivation to obtain interpersonal closeness and avoid
interpersonal distance than people lower in attachment anxiety (e.g., Dewitte & De
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Houwer, 2008; Dewitte et al., 2008; Feeney, 1999; Locke, 2008). Previous research also
confirms that people higher (vs. lower) in attachment anxiety experience much greater
distress in response to threat (e.g., Fraley & Shaver, 1998; Meyer, Olivier, & Roth, 2005).
Regardless of this sensitivity to relationship threat, the limited studies that have
investigated the interaction between threat and attachment anxiety on preference for
interpersonal closeness generally have not revealed a significant effect (e.g., Dewitte &
De Houwer, 2008; Dewitte et al., 2008). However, most notably, Mikulincer and his
colleagues (2010) found that interpersonal threat led people higher (vs. lower) in
attachment anxiety to feel more ambivalent (i.e., to feel both positively and negatively)
toward interpersonal closeness.
Even though there is some existing evidence of an interaction between attachment
avoidance and threat condition and I predicted, based on prior research and theory, that
attachment anxiety and threat condition would interact, it is interesting to note that none
of the studies described in my literature review reported a significant three-way
interaction among attachment anxiety, attachment avoidance, and threat context regarding
their influence on interpersonal proximity and distance. This absence is either due to null
findings or the lack of this higher-order effect being analyzed. The current meta-analytic
findings provide evidence in support of the robustness of this three-way interaction on
perceptions of physical distance and highlight the importance of examining the combined
influence of attachment anxiety and attachment avoidance in future research.
Contribution to Previous Literature
Prior research demonstrates that attachment orientation impacts many facets of
one’s interpersonal life. Indeed, attachment is related to preferences for interpersonal
proximity and distance (e.g., Dewitte & De Houwer, 2008); predicts emotional responses
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(e.g., Fraley & Shaver, 1998); affects verbal and non-verbal behaviour (e.g., Tucker &
Anders, 1998); biases perceptions of social support (Collins & Feeney, 2004) and
relationship conflict (Campbell, Simpson, Boldry, & Kashy, 2005); influences memory
for attachment-related stories (Miller, 1999); affects judgment of facial expressions
(Fraley, Niedenthal, Marks, Brumbaugh, & Vicary, 2006); and impacts automatic,
attachment-related information processing (e.g., Mikulincer et al., 2000). Clearly
attachment is a topic that has been widely studied by many researchers, but what makes
my dissertation especially interesting and sets it apart from much of the research already
conducted in the attachment domain is the nature of the dependent variable. All of the
previously studied dependent variables that I just listed are inherently social variables that
are considered to be relatively subjective; however, physical distance has only one
objective reality. It may not be completely surprising to learn that a framework for
understanding interpersonal relationships influences the point at which someone
perceives a neutral facial expression to become angry or affects an individual’s appraisal
of the support received from a romantic partner, but it is less intuitive to think that this
same framework can bias people’s estimations of the distance between two cities.
To my knowledge, my dissertation is the first project to explore the possibility that
attachment orientation influences physical perceptions related to distance. Indeed, I found
that attachment anxiety and attachment avoidance bias perceptions of physical distance
involving ambiguous and unambiguous social stimuli. This is a novel finding from a
theoretical perspective, but I also think that it has important implications for the
continuation of one’s attachment style if there proves to be a reciprocal relationship
between attachment orientation and perceptions of physical distance. This is a possibility
that I will explore further in the following section.
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My dissertation not only provides a valuable contribution to the attachment
literature, it also expands on the growing body of research investigating the influence of
psychological factors on physical perceptions. Prior research demonstrates that emotions
(e.g., Stefanucci et al., 2008), social identity (e.g., Xiao & Van Bavel, 2012),
socioeconomic status (e.g., Bruner & Goodman, 1947), and motivational states (e.g.,
Balcetis & Dunning, 2010a) affect people’s perceptions of the physical world. In other
words, a number of psychological factors have been identified that seemingly transform
“objective” realities, such as the distance between two places, into subjective perceptions.
Attachment orientation, which can be considered a schema that encompasses how people
approach, think of, and feel about intimate relationships, is a complex psychological
construct that can now be included in this research domain. Understanding the
psychological factors that affect people’s physical perceptions is interesting, but these
perceptions are also likely to influence how people subsequently interact within their
environments. Potential implications of this idea within the domain of attachment theory
are discussed in the next section.
Furthermore, in addition to investigating a novel individual difference variable in
the domain of psychologically biased physical perceptions, I also experimentally
manipulated a relevant social context. The inclusion of a threat context enhanced my
understanding of when attachment is related to distance and why. Without a threat
condition, I likely would have concluded that attachment orientation did not appear to
bias perceptions of distance. Indeed, Campbell and Marshall (2011) recently discussed
the importance of examining how variability in the individual and variability in the
environment interact to influence thought and behaviour, and the current project provides
strong evidence in support of this argument.
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Future Directions and Implications
The conclusion drawn from my dissertation that attachment anxiety, attachment
avoidance and interpersonal threat interact to predict physical perceptions of distance is a
noteworthy and novel finding in and of itself, but I also believe that it serves as an
excellent starting point to produce further research. The meta-analysis helped determine
which effects were robust across the three studies, but it is still valuable to consider the
various patterns of interactions that emerged in the individual studies and investigate why
a threat manipulation eliminated an effect of attachment anxiety (Study One), sparked an
interaction between attachment anxiety and attachment avoidance (Study Two), and
strengthened an effect of attachment anxiety (Study Three) on perceptions of physical
distance. Indeed, the heterogeneity of effect size tests displayed in Appendices R and S
suggest that there are fundamental differences across the individual studies. One possible
explanation is that the actual threat manipulations incited different thoughts and emotions
in the participants. For example, the loneliness prime in Study One may have been more
likely to arouse sadness, whereas the partner separation scenarios in Studies Two and
Three may have been more likely to evoke anger or resentment toward one’s partner. This
is because the former manipulation could be considered a more passive, general form of
interpersonal threat whereas the latter manipulation could be viewed as an active form of
threat from one’s close partner. Furthermore, the manipulation in Study Two simply
stated that the romantic partner had accepted a position abroad, but the Study Three
manipulation was much more detailed and guided people’s thought processes by
including statements such as, “you are really worried that your partner will get wrapped
up in his/her new life and will not have the time for your relationship”. Therefore, even
though the general context of these two manipulations sounds very similar, the way they
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were executed was quite distinct. To unravel the differences between these three threat
manipulations, it would be beneficial to include a thought listing or an affect measure
after their presentation to reveal what emotions and beliefs are most salient.
Furthermore, although my dissertation focuses on negative relationship scenarios,
it would also be interesting to investigate if positive relationship contexts, such as a
reunion or a relationship milestone (i.e., anniversary celebration), moderate the affect of
attachment on distance perception. Indeed, other researchers (e.g., Mikulincer et al.,
2010) have posited that positive relationship scenarios can activate the attachment system.
Mikulincer and his colleagues (2010) revealed that anxiously attached individuals were
similarly influenced by relationship dissolution and relationship initiation contexts
compared to a neutral context (i.e., displayed increased ambivalence toward closenessrelated goals), whereas avoidantly attached individuals were only affected by the
relationship dissolution context (i.e., displayed stronger ambivalence toward distancerelated goals). However, in a separate domain, Carvallo and Gabriel (2006) revealed that
people higher (vs. lower) in attachment avoidance experienced more positive affect and
expressed higher self-esteem when they received positive feedback in a social situation
and when they were told that they would experience future interpersonal success. Taken
together, these studies indicate that positive interpersonal scenarios are relevant to
consider when investigating the conditions under which both attachment anxiety and
attachment avoidance are predictive of thought, mood, and behaviour.
In addition to the variance across threat manipulations in the current project, the
physical distance paradigms were also different across all three studies. This is another
possible explanation to account for the array of findings. In Study One, an ambiguous
measure of distance perception was employed and direction of motion was used as a
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proxy for distance perception. In Study Two, a real social figure (i.e., romantic partner)
was the target of perception and the distance had an objective reality. In Study Three, a
far-off location that was not visible to the participant was the target of perception and the
romantic partner was simply associated with this location. My motivation behind using a
collection of distance paradigms was to demonstrate the applicability of my hypotheses to
a wide range of scenarios, but it would be interesting to determine if these clear
distinctions were responsible for some of the variance in the findings. Of course, one way
to find out would be to keep the threat manipulation constant and alter the dependent
measure employed.
For the current project, my studies were limited to a university sample. I believe it
was advantageous to have a young adult population because two of the studies required
individuals to be in a romantic relationship and the imaginary scenarios were a better fit
for someone in a relatively serious but not completely settled (i.e., marriage) relationship.
Furthermore, given that the career path and future living location is generally not as stable
for a university student compared to someone who has already started working, the idea
of separating from one’s partner because of a job or internship may be particularly
relevant and, thus, a more plausible scenario to envision. That being said, I think it is
important to generalize these results beyond such a limited sample to examine whether
attachment orientation and interpersonal threat influence physical perceptions for more
diverse populations, such as older adults who are potentially married with children.
I also believe it is important to explore the possibility that sex influences how
attachment and threat interact to predict perceptions of distance. In Study Two, there were
an adequate number of women but only half the number of men and, unexpectedly, men
and women displayed a different pattern. Because Study One did not reveal a sex effect
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and because the number of men (n = 52) in Study Two was not as large as I had
anticipated, I was wary about drawing strong conclusions from this one finding and
wanted to replicate it. Unfortunately, the overall sample in Study Three was smaller than
the previous two studies and the proportion of men (n = 11) was so minute that I could
not reliably explore the possibility of a sex effect. That being said, eliminating the 11 men
from the primary analysis slightly strengthened the two-way interaction between
attachment anxiety and condition on distance perception (p = .007 to p = .004).
Considering that there are reported differences in the spatial abilities of men and women
(e.g., Montello, Lovelace, Golledge, & Self, 1999), it is possible that sex effects exist
even though I had not originally anticipated this outcome.
In addition, although I recruited participants who were actually involved in
romantic relationships, they were simply asked to imagine the threatening events in
Studies Two and Three rather than actually experience them. Of course, I could not
instruct people’s partners to move abroad, but I could have recruited participants who
were experiencing or about to experience a separation from their partner. Importantly, if I
had chosen participants who met the latter criterion, I would have given up a vital
component present in my studies: random assignment. I employed an experimental design
in order to address the causal role of interpersonal threat and its interaction with
attachment on perceptions of distance because, without this experimental component, I
would not be able to draw the same conclusions. Nevertheless, a valuable next step would
be to study individuals experiencing real-life threatening scenarios to further understand
how physical perceptions can affect relationship outcomes.
Moreover, I also believe it is important to identify the mechanism(s) driving the
relationship between attachment and threat on distance perception. Although I tested
88

	
  
relationship certainty as a mediator in Study Three, the results were not statistically
significant and this mediator would not be a plausible variable to account for all of the
effects that emerged across the three studies. Thinking more broadly, I believe it would be
reasonable to investigate approach-avoidance motivations as mediators. For example, for
people high in avoidance, perhaps higher attachment anxiety is associated with greater
interpersonal closeness in a neutral context because their attachment fears are not salient
but their desire to approach or obtain a positive relationship outcome is. Thus, these
individuals perceive closeness to facilitate positive social interaction. However, for
people high in avoidance, perhaps higher attachment anxiety is associated with greater
interpersonal distance in a social threat context because their attachment worries are most
salient and they want to avoid a painful experience, such as rejection, so they physically
distance themselves as an act of self-protection. Knowles et al.’s (2014) research in which
people distance themselves from rejecting others and draw nearer to accepting others
provides initial evidence in line with such an interpretation.
Although it is worthwhile to further investigate the inconsistencies across the
current set of results and to extend the methodology to include positive contexts, real-life
scenarios and potential mechanisms, it is also vital to explore the implications of a
relationship between attachment and threat on distance perceptions. In particular, how do
these physical perceptions subsequently influence psychological and behavioural
reactions? Is there a reciprocal association in which our thoughts and beliefs regarding
romantic relationships bias our perceptions of the physical environment, which in turn
influence our thoughts and beliefs? I believe this question may be particularly relevant to
study in contexts where people are undergoing separation from their partner (e.g., because
of a long-distance relationship, short-term travel for work, military deployment, etc.). It is
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also an interesting question to investigate within a particular type of interpersonal threat –
namely, conflict. If people perceive greater physical closeness or greater physical distance
from their partner during times of separation, or even when engaging in a fight with their
partner in the same room, how does this influence their interaction pattern and their
ability to cope with the stressor? One method to examine this question would be to bring
couples into the lab and instruct them to engage in a discussion about their biggest source
of conflict. Some couples could be placed in chairs relatively close to one another while
others could be seated in chairs relatively far from one another. After discussing the issue
for a minute or two, the experimenter could intervene and instruct each partner to fill out
a brief questionnaire in which they would be asked a question measuring perception of
distance from their partner, to complete an affect scale, and also to write down their
biggest contentions with the issue being discussed. Next, the couple would be instructed
to continue the discussion and to address the points they just wrote down. Importantly, the
entire interaction between the couple would be video-recorded and subsequently coded
for verbal and non-verbal behaviours. This way, with attachment scores already collected
prior to the lab session, I would be able to examine the relationship between attachment
and distance perceptions, as well as the influence of distance perceptions on emotional
reactions, and verbal and nonverbal behaviour as coded from the second half of the
discussion.
One thing to keep in mind is that although the hypothetical experiment I just
described would measure people’s emotions and behavioural reactions in one scenario, I
also think there is a broader implication apparent in this research. Attachment orientation
does not simply form early in life and remain constant, it is continually shaped by
people’s experiences within intimate relationships and this potential for shifting in
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attachment orientation has important implications. For instance, if someone perceives
greater physical distance from their partner and this perception leads them to become
increasingly upset because they feel vulnerable, this response could alienate their partner.
Alternatively, if someone perceives physical distance from their partner and this
perception leads them to withdraw and emotionally shutdown, this response could also be
detrimental to the relationship. In other words, let’s say in the case of highly anxious
individuals, their reactions to feeling physically distant from their partner could actually
lead to the outcome they were fearful of experiencing in the first place (i.e., an
unresponsive partner, rejection, etc.). Therefore, over time, physical perceptions of
distance may indirectly shape one’s attachment orientation thus, in essence, creating a full
cycle of influence.
Lastly, as was alluded to by the secondary measures included in Study Three, it
would be beneficial to investigate variables other than physical distance that also have
fixed or objective measurements that are rendered subjective with the influence of
psychological factors. In particular, the passage of time would be a viable dependent
variable to consider as prior research demonstrates that the perception of time has
malleable properties (e.g., Ross & Wilson, 2003; Wilson & Ross, 2003), and it is easy to
see how this variable could be related to attachment and contextual factors (perhaps more
so than other objective measurements, such as temperature). For example, I could
investigate if attachment orientation predicts people’s perceptions of how much time has
passed since they had a big fight with their partner. Perhaps individuals higher in
attachment anxiety compared to those lower in attachment anxiety would perceive that a
shorter period of time had passed since their last argument because conflict can be viewed
as threatening and highly anxious individuals are hypersensitive to cues signaling
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interpersonal threat. Of course, it would be entirely plausible to argue that people higher
in attachment anxiety estimated that their last fight was closer than did people lower in
attachment anxiety because these insecure individuals actually do fight more often with
their partners. Therefore, it would be essential to randomly assign participants to a
specific manipulation task, which could be as simple as the rejection vs. non-rejection
word scramble activity used in Study One, to see if the expected relationship strengthened
in the rejection compared to the non-rejection condition.
On the other hand, it would also be possible to extend this type of investigation to
non-relationship scenarios. For instance, do attachment orientation and threat interact to
predict people’s perceptions of how much time has passed since they did poorly on an
important exam or assignment? I think this question would be related to how much solace
people gain from their partner’s support, which can help to buffer the disappointment of
doing poorly and make a negative event seem farther away. Researchers have established
that people are motivated to perceive a greater period of time between the present and a
past misfortune to feel better about themselves (e.g., Ross & Wilson, 2003). I believe that
because people lower (vs. higher) in attachment anxiety feel more reliably supported by
their partner that they would perceive a greater passage of time since the negative event,
and that this relation could be strengthened or weakened depending on the nature of the
manipulated context. Furthermore, as indicated by the meta-analytic results from the
current research project, it is plausible that the extent to which people feel comfortable or
uncomfortable getting close (i.e., degree of attachment avoidance) to their romantic
partner would also interact with attachment anxiety and condition to predict perceived
passage of time since an unfortunate event.
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Conclusion
The series of studies presented in my dissertation provide strong evidence in
support of the idea that attachment orientation and interpersonal threat context interact to
influence perceptions of physical distance within a social context. Meta-analytically it can
be concluded that attachment anxiety is negatively associated with distance perception
when people are high in attachment avoidance and exposed to a relatively non-threatening
situation, whereas attachment anxiety is positively associated with distance perception
when people are high in attachment avoidance and primed with interpersonal threat. From
a purely theoretical standpoint, I believe that my dissertation has made an important and
novel contribution to the literature on attachment as well as the literature on
psychological factors related to physical perceptions. Moreover, I also believe that this
avenue of research has broader implications for real-life interactions and provides an
excellent foundation to produce further research.
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Appendix A	
  
The following statements concern how you feel in romantic relationships. Respond to
each statement by indicating how much you agree or disagree with it.
1
Disagree
Strongly

2

3

4
Neutral/
Mixed

5

6

7
Agree
Strongly

1. I prefer not to show a partner how I feel deep down.
2. I worry about being abandoned.
3. I am very comfortable being close to romantic partners.
4. I worry a lot about my relationships.
5. Just when my partner starts to get close to me I find myself pulling away.
6. I worry that romantic partners won't care about me as much as I care about them.
7. I get uncomfortable when a romantic partner wants to be very close.
8. I worry a fair amount about losing my partner.
9. I don't feel comfortable opening up to romantic partners.
10. I often wish that my partner's feelings for me were as strong as my feelings for
him/her.
11. I want to get close to my partner, but I keep pulling back.
12. I often want to merge completely with romantic partners, and this sometimes scares
them away.
13. I am nervous when partners get too close to me.
14. I worry about being alone.
15. I feel comfortable sharing my private thoughts and feelings with my partner.
16. My desire to be very close sometimes scares people away.
17. I try to avoid getting too close to my partner.
18. I need a lot of reassurance that I am loved by my partner.
19. I find it relatively easy to get close to my partner.
20. Sometimes I feel that I force my partners to show more feeling, more commitment.
21. I find it difficult to allow myself to depend on romantic partners.
22. I do not often worry about being abandoned.
23. I prefer not to be too close to romantic partners.
24. If I can't get my partner to show interest in me, I get upset or angry.
25. I tell my partner just about everything.
26. I find that my partner(s) don't want to get as close as I would like.
27. I usually discuss my problems and concerns with my partner.
28. When I'm not involved in a relationship, I feel somewhat anxious and insecure.
29. I feel comfortable depending on romantic partners.
30. I get frustrated when my partner is not around as much as I would like.
31. I don't mind asking romantic partners for comfort, advice, or help.
32. I get frustrated if romantic partners are not available when I need them.
33. It helps to turn to my romantic partner in times of need.
34. When romantic partners disapprove of me, I feel really bad about myself.
35. I turn to my partner for many things, including comfort and reassurance.
36. I resent it when my partner spends time away from me.
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Appendix B
Letter of Information
“Watermelon”
Erica Refling, a graduate student, is conducting this research with Tara
MacDonald, Associate Professor, of the Department of Psychology at Queen’s University
in Kingston, Ontario. This study has been granted clearance according to the
recommended principles of Canadian ethics guidelines, and Queen’s policies.
What is this study about?
This particular study aims to characterize the nature of perceptual biases when
observing biological motion figures that are ambiguous with respect to their depth. You
will be observing simple point-light displays on your computer screen. The displays
represent moving human figures in terms of small point lights attached to their bodies.
Your task is to indicate if they are rotating clockwise or counterclockwise. You will also
be asked to write about a memory and complete a word scramble task.
Is my participation voluntary?
Yes. Although it would be greatly appreciated if you would answer all material as
frankly as possible, you may decline to answer any questions or withdraw at any time if
you find any material objectionable or if you feel uncomfortable. You may also withdraw
at any time with no effect on your standing in school. Please close the browser if you
wish to withdraw from this study during the participation process, or please contact the
researcher directly to withdraw if you decide at a later date that you no longer wish to
have your responses included in this study.
Are there any risks associated with participating in this study?
We do not foresee any risks associated with your participation in this research.
What will happen to my responses?
We will keep your responses confidential. We will store the data on computers in
a locked room. Only researchers associated with this study will have access to your data.
All data files for this study will be destroyed once they are no longer needed. The data
may also be presented in professional psychological journals or at scientific conferences,
but any such presentations will be of general findings and will never breach individual
confidentiality. Should you be interested, you are entitled to a copy of the findings.
Will I be remunerated for my participation?
Yes. In exchange for your help, we will provide you with 0.5 Psyc 100 credit or, if
you already have your credits, a $5.00 gift card to Starbucks.
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Any questions about study participation may be directed to the researchers, Erica
Refling, at 7er6@queensu.ca or, Tara MacDonald, at 613 533-6000 x74027. Any ethical
concerns about the study may be directed to the Chair of the General Research Ethics
Board at chair.GREB@queensu.ca or 613-533-6081.
Again, thank you. Your interest in participating in this research study is greatly
appreciated. Please keep a copy of this information for your records.
I have read and understand the Letter of Information and freely consent to participate in
this study based on the conditions described:
____ Yes
____ No
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Appendix C
Below, there are 20 word clusters each containing 4 words in random order. For this first
task, you will be typing out meaningful 3-word phrases for each of the 20 word clusters
below. For example, if the cluster was "cake could ate she" you would write "she ate
cake", dropping the word "could" and putting the words in order.
Keep in mind that this task is timed, so please try to complete it and advance to the next
screen as QUICKLY as possible.

Control Condition:

Threat Condition:

1. asleep she the fell

1. group the leave a

2. above crash hurt in

2. dishes before washed the

3. book high the colour

3. it crawl they found

4. away plant ran dog

4. from isolated on others

5. office call under the

5. friend avoid the if

6. tongue great her burnt

6. her ignore has they

7. door hide the close

7. test build the took

8. watch cannot lost the

8. book high the colour

9. movie peanut sad the

9. away on she walked

10. him surprise cry made

10. she turn them showed

11. disgust table with respond

11. the under party leave

12. she turn them showed

12. door hide the close

13. nauseates food package her

13. felt she top rejected

14. test build the took

14. office call under the

15. his walked book dog

15. them went hates he

16. student poor dorm was

16. strangers are over they

17. the slide truck tow

17. the slide truck tow

18. it crawl they found

18. his walked book dog

19. made delight upset her

19. she have him distrusts

20. dishes before washed the

20. alone her the left
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Appendix D
“Watermelon” Debrief
Thank you for participating! You will receive your 0.5 Psyc 100 credit or your
$5.00 Starbucks gift card (via email) within a week.
The purpose of this study was to investigate how different personality variables
(collected during psychology prescreening) interact with feelings of loneliness and
potentially affect perceptual biases when looking at figures that can be perceived in more
than one way. To prime loneliness, some of the participants in this study were asked to
recall a time when they felt lonely compared to a group of control participants who were
simply asked to describe walking around campus.
Point-light walkers and stick figures are depth-ambiguous, which means that the
order of the elements in depth can be reversed to yield two alternative viewpoints of the
stimulus. In our experiment, this translates into the ability to see the walkers rotating
either clockwise or counterclockwise. Even though you might see a figure as rotating
clockwise, another observer might see the same figure as rotating counterclockwise. From
your response, we can derive which of the two possible percepts you saw and we can
correlate this with the responses we obtained in the questionnaires you completed.
In the event that you would like to see a counselor about this study, please contact
Health, Counselling and Disabilities Services at 613-533-2506. They are located at 146
Stuart in the St. LaSalle Building.
Any questions about study participation may be directed to Erica Refling
at 7er6@queensu.ca or Dr. Tara MacDonald at 613-533-6000 ext. 74027. Any ethical
concerns about the study may be directed to the Chair of the General Research Ethics
Board at 613-533-6081 (chair.GREB@queensu.ca).
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Appendix E
General Linear Model Used for Extracting the Facing-the-Viewer-Bias:
r(α,β) = S [a + b β/30 + c f(α)]

Where r is the rate of counterclockwise responses. α and β represent horizontal
and vertical camera elevation, respectively. S represents the logistic function. f is a
rectangular function which adopts a value of 1 if -90 < α < 90, a value of -1 if 90 < α <
270, or a value of 0.5 if α is either -90 or 90. The point-light walker is directly facing the
viewer when α = 0 and the camera elevation is parallel to the figure at β = 0.
The letters a, b, and c all represent potential response biases but the FTV bias is
the only one of interest to the current research project. The first bias, a, accounts for a
general preference for responding counterclockwise or clockwise. The second bias, b,
reflects a tendency to view the figure as if one is situated above rather than below it. The
final and most important bias for current purposes, c, represents the FTV bias where
positive values indicate the tendency to see the figure as facing toward oneself and
negative values indicate the tendency to see the figure as facing away from oneself.
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Appendix F

“Estimate”
Queen’s Psychology Study

While standing behind the taped line, please take a moment to
think about your relationship and what it means to you.
Next, read through the following scenario and allow it to “sink
in”: Imagine that your romantic partner has accepted a position abroad
for one year. You have just said goodbye to your partner at the airport
and are currently watching him/her walk toward the departure gate.
Look at your partner as you imagine how you would feel experiencing this
scenario. In feet, estimate how far away your partner is from you right now:
_________ ft

Your email address: ______________________________
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Appendix G

“Estimate”
Queen’s Psychology Study
	
  

While standing behind the taped line, please take a moment to
think about your relationship and what it means to you.
Next, read through the following scenario and allow it to “sink
in”: Imagine that you and your romantic partner have plans to hang out
together. You are currently waiting for your partner outside of a
restaurant and have just spotted him/her walking toward you.
Look at your partner as you imagine how you would feel experiencing this
scenario. In feet, estimate how far away your partner is from you right now:
_________ ft

Your email address: ______________________________
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Appendix H
Letter of Information
“Estimate”
This research is being conducted by Erica Refling, a Ph.D. candidate, who is
working with Dr. Tara MacDonald, Associate Professor, of the Department of
Psychology at Queen’s University in Kingston, Ontario.
For the current and final portion of this study, you will be asked to complete a 5minute questionnaire concerning how you think about and behave in romantic
relationships. You may find certain questions sensitive or personal in nature. Although it
would be greatly appreciated if you would answer all material as frankly as possible, you
may decline to answer any questions. Furthermore, you may stop this study at any time
by simply closing your browser and your data will not be used. If you have provided us
with your email address, you will still be entered into the draw. If you want to withdraw
your responses from the study after completion, you can email the researcher listed below
within two weeks of your participation and all of your data will be deleted.
We will keep your responses confidential on this secure server and any data files
will be stored on a locked computer until they are no longer needed. Only authorized
researchers will have access to the data associated with this study. The data may also be
presented in professional psychological journals or at scientific conferences, but any such
presentations will be of general findings and will never breach individual confidentiality.
If this research is published, data will be released upon request to authorized researchers.
However, no identifying information will be provided. Should you be interested, you are
entitled to a copy of the findings.
In exchange for your participation in this study, you will be entered into a draw
for $100. The winner will be contacted via email (in April 2013 at the latest).
Any questions about study participation may be directed to Erica Refling
(7er6@queensu.ca). Any ethical concerns about the study may be directed to the Chair of
the General Research Ethics Board at chair.GREB@queensu.ca or 613-533-6081.
This study has been granted clearance according to the recommended principles of
Canadian ethics guidelines, and Queen’s policies.
Again, thank you. Your continued participation in this research study is greatly
appreciated. Please keep a copy of this information for your records.
I have read and understand the Letter of Information and freely consent to participate in
this study based on the conditions described:
____ Yes
____ No
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Appendix I
“Estimate” Debrief
Thank you for participating in part one and part two of this study! Your email
address will be included in a draw to win $100 and the winner will be contacted no later
than April 2013.
What was this study about?
Using two continuous dimensions, adult attachment theory describes how people
think, feel, and behave in the context of romantic relationships. Attachment anxiety
represents the extent to which people desire closeness and intimacy but also fear rejection
and abandonment from their partners. Attachment avoidance is characterized by the
degree to which people feel uncomfortable with closeness and avoid emotional intimacy
with their partners. Extensive research has demonstrated how people's attachment
orientation within romantic relationships can influence their perceptions of the social
world; however, researchers have yet to investigate if attachment dimensions also
influence people's perceptions of the physical world.
In the current study, we are examining if levels of attachment anxiety and
avoidance affect people’s perceptions of physical distance as it is related to their romantic
partner. All participants were asked to estimate how far their partner was standing from
them and were subsequently asked to fill out the attachment in close relationships
questionnaire that you just completed. We predict that, even though everyone stood apart
at the same distance, people may actually feel physically closer or farther away from their
partner due to their attachment orientation.
If you have any questions about your study participation please contact Erica
Refling at 7er6@queensu.ca. Any ethical concerns about the study may be directed to the
Chair of the General Research Ethics Board at 613-533-6081 or
chair.GREB@queensu.ca.
Please do not tell other potential participants about this study!
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Appendix J
Figure J1. Association between attachment anxiety and distance perception for men in
the control condition in Study Two.
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Figure J2. Association between attachment anxiety and distance perception for women in
the control condition in Study Two.

Distance to Partner (ft)

Women: Control Condition
40	
  
35	
  
30	
  
25	
  
20	
  
15	
  
10	
  
5	
  
0	
  
0	
  

1	
  

2	
  

3	
  

4	
  

Attachment Anxiety

114

5	
  

6	
  

7	
  

	
  
Figure J3. Association between attachment anxiety and distance perception for men in
the threat condition in Study Two.
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Figure J4. Association between attachment anxiety and distance perception for women in
the threat condition in Study Two.
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Appendix K
Study Three: Email Recruitment, Part One
Hello!
I have obtained your contact information from the psychology prescreening information
that you completed in the Fall of 2011. My name is Erica Refling and I am a Ph.D.
student in psychology recruiting participants to take part in an online study called “Leaf”.
The purpose of this study is to examine perceptions of physical distance. You will be
asked to complete two brief online surveys approximately one week apart and each
survey will take about 5 to 7 minutes of your time.
In exchange for your participation in Part One of this study, your email will be entered
into a draw for $100. In exchange for your continued participation in Part Two of this
study, you will receive a $5.00 Starbucks e-gift card.
If you are interested in participating in this study, simply click on the following link to be
directed to a more detailed Letter of Information and Part One of the study:
***insert link***
If you have further questions, please do not hesitate to contact me!
Thank you,
Erica Refling
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Appendix L
Letter of Information
“Leaf, Part One, Online”
This research project called “Leaf” is being conducted by Erica Refling, a Ph.D.
candidate, who is working with Dr. Tara MacDonald, Associate Professor, of the
Department of Psychology at Queen’s University in Kingston, Ontario.
For the current study, we are interested in how people represent distance. You will
be asked to complete two brief online surveys approximately 5 days apart and each
survey will take about 5-7 minutes to complete. For Part One of this study, you will be
asked a few questions related to distance as well as some demographic and personal
information. You may find some of the questions in this study sensitive or personal in
nature. Although it would be greatly appreciated if you would answer all material as
frankly as possible, your participation in this study is completely voluntary and you may
decline to answer any questions. Furthermore, you may stop this study at any time by
simply closing your browser and your data will not be used. If you want to withdraw your
responses from the study after completion, you can email the researcher listed below
within two weeks of your participation and all of your data will be deleted.
In exchange for your participation in Part One of this study, you will be entered
into a draw for $100. The winner will be contacted via email (in June 2013 at the latest).
For your participation in Part Two of this study, you will receive a $5.00 Starbucks gift
card via email.
Your Part One and Part Two responses will initially be linked using the email
address you provide. However, your responses will subsequently be assigned a random
identification code and your email will be stored separately simply for compensation
purposes. We will keep your responses confidential on this secure server and any data
files will be stored on a locked computer until they are no longer needed. Only authorized
researchers will have access to the data associated with this study. The data may also be
presented in professional psychological journals or at scientific conferences, but any such
presentations will be of general findings and will never breach individual confidentiality.
If this research is published, data will be released upon request to authorized researchers.
However, no identifying information will be provided. Should you be interested, you are
entitled to a copy of the findings.
Any questions about study participation may be directed to Erica Refling
(7er6@queensu.ca) or Dr. Tara MacDonald (tmacdon@queensu.ca). Any ethical concerns
about the study may be directed to the Chair of the General Research Ethics Board at
chair.GREB@queensu.ca or 613-533-6081.
This study has been granted clearance according to the recommended principles
of Canadian ethics guidelines, and Queen's policies
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Again, thank you. Your participation in this research study is greatly appreciated.
Please keep a copy of this information for your records.
I have read and understand the Letter of Information and freely consent to
participate in this survey based on the conditions described:
_____ Yes, I agree to participate.
_____ No, I do not agree to participate.
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Appendix M
Letter of Information and Consent Form
“Leaf, Part One, In-class”
This research is being conducted by Erica Refling, a Ph.D. candidate, who is
working with Dr. Tara MacDonald, Associate Professor, of the Department of
Psychology at Queen’s University in Kingston, Ontario.
For the current study, we are interested in how people represent distance. As part
of this study, today in class you will be asked a few questions related to distance as well
as some demographic and personal information. Next week, you will asked to complete a
questionnaire concerning how you think about and behave in romantic relationships. Each
survey will take about 5-7 minutes to complete.
This study is completely voluntary and your decision to participate will in no
way influence your standing in this course. If you decide to participate, you will be
asked to provide an ID code to link your Time One responses to your Time Two
responses, so no directly identifying information will be available to the researcher or Dr.
MacDonald. If you decline to participate, you can simply hand the blank questionnaire
back in so Dr. MacDonald will not know your participation decision.
Some people may find certain questions sensitive or personal in nature. Although
it would be greatly appreciated if you would answer all material as frankly as possible,
you may decline to answer any questions. If you want to withdraw your responses from
the study after completion, you can email the researcher listed below within two weeks of
your participation, provide her with your ID code (which you will make up on the
following page), and all of your data will be deleted.
Your responses will be kept confidential. We will collect the data and store it in a
locked room until the raw data is no longer needed. Only authorized researchers will have
access to the data associated with this study. The data from this study will be presented in
your Psychology 241 lecture in a few weeks to provide you with an interesting learning
opportunity. The data may also be presented in professional psychological journals or at
scientific conferences, but any such presentations will be of general findings and will
never breach individual confidentiality. If this research is published, data will be released
upon request to authorized researchers. However, no identifying information will be
provided. Should you be interested, you are entitled to a copy of the findings.
Any questions about study participation may be directed to Erica Refling
(7er6@queensu.ca). Any ethical concerns about the study may be directed to the Chair of
the General Research Ethics Board at chair.GREB@queensu.ca or 613-533-6081.
Please keep a copy of this information for your records.
If you have read and understand the Letter of Information and freely consent to
participate in this study, your completion of the study questionnaire will be viewed
as consent. By not having to provide signed consent, this will provide you with
assurance that Dr. MacDonald will not know who or who has not chosen to complete
this study.
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Appendix N
Threat Manipulation Vignettes
Threat Condition:
Note: If you do not have a romantic partner, imagine how you would feel in this scenario
if you did.
Imagine that your romantic partner has been offered a great 8-month internship in New
York City starting in September (or January) that will be perfect for his/her career plans.
Even though you thought your partner would turn the offer down, he/she actually accepts
the position and plans to move to New York City while you stay in Kingston attending
university. Although the two of you have decided to stay together and try to make the
long distance situation work, you are really worried that your partner will get wrapped up
in his/her new life and will not have the time for your relationship. He/she keeps talking
about how exciting it’s going to be to explore the city, eat at a ton of well-known
restaurants, experience the never-ending nightlife, and meet so many new people. All you
are thinking is that you won’t be able to share any of these experiences together because
you are just being left behind.
Please take a moment to imagine how you would feel experiencing this situation before
clicking to the next screen.
Control Condition:
Note: If you do not have a romantic partner, imagine how you would feel in this scenario
if you did.
Imagine that your romantic partner’s uncle has just won two tickets to see the Yankees
season-ender baseball game in New York City in September (or a New York Rangers
hockey game in New York City in January). He invites your partner to join him for the
48-hour, all expenses paid trip and your partner agrees to go. The timing actually works
out really well because you already know that you have plans that weekend with your
family and so you didn’t think you would get the chance to hang out with your partner
very much anyways. Also, your partner will be able to phone you when he/she is away for
the two nights, so you will still be able to catch up on each other’s days. Your partner and
his/her uncle already have sightseeing plans and have made a reservation at a top
restaurant near Times Square. You are happy that your partner is getting a little break and
are excited to hear about the weekend!
Please take a moment to imagine how you would feel experiencing this situation before
clicking to the next screen.
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Appendix O
Study Three: Email Recruitment, Part Two
Hi again!
Thank you for completing Part One of the study called “Leaf”. Your name has been
entered into a draw for $100 and the winner will be contacted in June 2013.
This email contains the link to the second and final portion of this study. For your
participation in Part Two of this study, you will receive a $5.00 Starbucks e-gift card
within one week of study completion. We ask that you please try to complete this portion
of the study within the next three days.
Click on the following link to be directed to Part Two of this study:
***insert link***
Again, if you have further questions, please do not hesitate to contact me!
Thank you,
Erica Refling
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Appendix P
Letter of Information
“Leaf, Part Two, Online”
This is Part Two of the research project called “Leaf” being conducted by Erica
Refling, a Ph.D. candidate, who is working with Dr. Tara MacDonald, Associate
Professor, of the Department of Psychology at Queen’s University in Kingston, Ontario.
For the second and final portion of this study, you will be asked to complete a
brief online survey concerning how you feel about and behave in romantic relationships.
It will take you approximately 5-7 minutes to complete. You may find some of the
questions in this survey sensitive or personal in nature. Although it would be greatly
appreciated if you would answer all material as frankly as possible, your participation in
this study is completely voluntary and you may decline to answer any questions.
Furthermore, you may stop this study at any time by simply closing your browser and
your data will not be used. If you want to withdraw your responses from the study after
completion, you can email the researcher listed below within two weeks of your
participation and all of your data will be deleted.
In exchange for your participation in Part One of this study, you have already
been entered into a draw for $100. For your current participation in Part Two of this
study, you will receive a $5.00 Starbucks gift card via email.
Your Part One and Part Two responses will initially be linked using the email
address you provide. However, your responses will subsequently be assigned a random
identification code and your email will be stored separately simply for compensation
purposes. We will keep your responses confidential on this secure server and any data
files will be stored on a locked computer until they are no longer needed. Only authorized
researchers will have access to the data associated with this study. The data may also be
presented in professional psychological journals or at scientific conferences, but any such
presentations will be of general findings and will never breach individual confidentiality.
If this research is published, data will be released upon request to authorized researchers.
However, no identifying information will be provided. Should you be interested, you are
entitled to a copy of the findings.
Any questions about study participation may be directed to Erica Refling
(7er6@queensu.ca) or Dr. Tara MacDonald (tmacdon@queensu.ca). Any ethical concerns
about the study may be directed to the Chair of the General Research Ethics Board at
chair.GREB@queensu.ca or 613-533-6081.
This study has been granted clearance according to the recommended principles
of Canadian ethics guidelines, and Queen's policies.
Again, thank you. Your continued participation in this research study is greatly
appreciated. Please keep a copy of this information for your records.
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I have read and understand the Letter of Information and freely consent to
participate in this survey based on the conditions described:
_____ Yes, I agree to participate.
_____ No, I do not agree to participate.
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Appendix Q
“Leaf, Online Debrief”
What was this study about?
Using two continuous dimensions, adult attachment theory describes how people
think, feel, and behave in the context of romantic relationships. Attachment anxiety
represents the extent to which people desire closeness and intimacy but also fear rejection
and abandonment from their partners. Attachment avoidance is characterized by the
degree to which people feel uncomfortable with closeness and avoid emotional intimacy
with their partners. Extensive research has demonstrated how people's attachment
orientation within romantic relationships can influence their perceptions of the social
world; however, researchers have yet to investigate if attachment dimensions also
influence people's perceptions of the physical world.
In the current study, we are examining if levels of attachment anxiety and
avoidance (collected during Part Two) affect people’s perceptions of physical distance as
it is related to their romantic partner (collected during Part One). Furthermore, we are also
interested in whether this potential relation will be influenced by the degree of threat
present in the situation. In particular, some people read about their romantic partner
moving to NYC (high threat) while others simply read about their partner taking a twoday trip to NYC (low threat).
Please do not tell other potential participants about this study!
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Appendix R
Table R1
Standardized Regression Coefficients for Attachment Anxiety Predicting Distance
Perception as a Function of Condition
Study One

Study Two

Study Three

Heterogeneity Effect

Control

β = -.35
N =72

β = .00
N = 78

β = -.04
N = 66

χ2 = 6.12
p = .04

Threat

β = -.06
N = 67

β = -.09
N = 80

β = .41
N = 50

χ2 = 9.44
p < .01

Note. A statistically significant heterogeneity effect indicates that the effect sizes in the
individual studies were significantly different from one another, suggesting that at least
one of the studies may be fundamentally different from the others (i.e., there may be the
presence of one or more moderators).
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Appendix S
Table S1
Standardized Regression Coefficients for Attachment Anxiety Predicting Distance
Perception as a Function of Condition and Attachment Avoidance
Study One

Study Two

Study Three

Heterogeneity Effect

Control/
Low Avoidance

β = -.26
N = 36

β = -.04
N = 37

β = .18
N = 30

χ2 = 3.05
p = .22

Threat/
Low Avoidance

β = -.21
N = 34

β = -.39
N = 45

β = .47
N = 28

χ2 = 13.75
p < .001

Control/
High Avoidance

β = -.46
N = 38

β = .09
N = 43

β = -.21
N = 36

χ2 = 6.37
p = .03

Threat/
High Avoidance

β = .15
N = 35

β = .22
N = 37

β = .44
N = 22

χ2 = 1.21
p = .55

Note. A statistically significant heterogeneity effect indicates that the effect sizes in the
individual studies were significantly different from one another, suggesting that at least
one of the studies may be fundamentally different from the others (i.e., there may be the
presence of one or more moderators).
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Appendix T
General Research Ethics Board Letter of Approval, Study One
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Appendix U
General Research Ethics Board Letter of Approval, Studies Two and Three
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