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Four studies demonstrated that fears of rejection prompt individuals to exhibit a signal amplification bias,
whereby they perceive that their overtures communicate more romantic interest to potential partners than
is actually the case. The link between rejection anxieties and the bias was evident regardless of whether
fears of rejection were assessed in terms of chronic attachment anxiety or were induced by reflection on
a previous rejection experience. Mediation analyses suggested that the bias stems in part from an
expected-augmenting process, whereby persons with strong fears of rejection incorrectly assume that the
recipient of their overtures will take their inhibitions into account when interpreting their behavior.
Implications for understanding the link between attachment anxiety and loneliness and for designing
social skills interventions are discussed.

Considerable research suggests that social bonds increase self-
esteem, happiness, physical health, and longevity and that close
personal ties generally enhance the quality of people’s lives (see,
e.g., Blazer, 1982; DeVellis, DeVellis, Sauter, Harring, & Cohen,
1986; Hartup & Stevens, 1997; Leary, Tambor, Terdal, & Downs,
1995). Unfortunately, however, many individuals are dissatisfied
with the number and quality of their personal relationships: As
many as 94% of people feel lonely at times (West, Kellner, &
Moore-West, 1986), and those who are lonely also experience
feelings of helplessness and depression (Ernst & Cacioppo, 1999).

Such statistics raise the question of how it is that people so often
find themselves alone when they would rather be with others. One
obvious (albeit painful) reason why relationships can fail to form
is that the attraction felt by one party is not shared by the other.
However, even in the presence of mutual interest, social bonds
frequently fail to develop (Sprecher & Duck, 1994). What, then,
are the obstacles that individuals encounter when they seek to
initiate a relationship with someone to whom they are attracted?

Surprisingly, in view of the fact that the ability to successfully
forge social bonds (romantic or otherwise) appears to be key to
individuals’ psychological and physical well-being, most research
on relationship development has focused on predicting whether
individuals will feel attracted to one another in the first place or on
already established relationships. The dynamics of relationship
initiation have remained relatively unexplored. The few investiga-
tions that have examined this issue have focused primarily on
documenting the specific behavioral strategies that individuals
report using to initiate romantic relationships (e.g., Clark, Shaver,
& Abrahams, 1999) or on identifying the types of nonverbal
behaviors that people exhibit when interacting with an attractive
member of the opposite sex (Simpson, Gangestad, & Nations,
1996). Personality or gender differences in such behaviors have
also been considered (Simpson, Gangestad, & Biek, 1993). How-
ever, research on attributional processes suggests that the inter-
pretations that senders and receivers attach to behavior can be
more important to how the interactions unfold than the behaviors
per se (Holmes, 1991; Orvis, Kelley, & Butler, 1976). Thus, it
seems that an analysis of the social perceptions surrounding rela-
tionship initiation attempts could provide important insights
into how individuals’ efforts to “make the first move” might go
awry.

In the present research, we endeavored to take a preliminary step
in this direction. Our specific interest was in systematic commu-
nication breakdowns that might prevent people from successfully
establishing or deepening relationships with one another, even
when all parties involved are inclined to do so. In particular, we
examined the possibility that fears of rejection prompt individuals
to exhibit a signal amplification bias, whereby they perceive that
their social overtures communicate more romantic interest to po-
tential partners than is actually the case. Thus, we investigated
relationship overtures that were of high importance to our partic-
ipants, young adults in a Western cultural context, with the broader
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intention of illuminating the dynamics surrounding any relationship
overtures that people tend to care deeply—and be anxious—about.

Fears of Rejection in the “Relationship Game”

Our basis for expecting to be able to identify systematic mis-
communications between potential romantic partners derived from
the powerful but mixed motives that individuals often bring to
relationship-initiation contexts. Individuals interested in develop-
ing a new relationship appear frequently to experience an
approach–avoid conflict, whereby they feel torn between their
desire for greater closeness and their worries regarding the embar-
rassment of being rejected. The possible impact of rejection con-
cerns on partner selection—in terms of avoidance of partners who
seem “out of one’s league”—was emphasized in early research on
the matching hypothesis (Berscheid, Dion, Walster, & Walster,
1971; Huston, 1973). More recently, an investigation by Douglas
(1987) on affinity-testing strategies that individuals use to learn
where they stand in a potentially developing relationship high-
lighted how the desire to establish new bonds often conflicts with
a desire to minimize risk to self (see also Downey & Feldman,
1996; Sprecher & McKinney, 1987). This research indicated that
people frequently use strategies that are designed to illuminate a
prospective partner’s interest in them while keeping their own
level of interest ambiguous. For example, diminishing self involves
making self-deprecating comments in the hope that the other
person will try to provide reassurance and thereby convey positive
feelings. Indeed, engaging in self-disclosure and gauging the level
of reciprocation that occurs may in general serve as an indirect
strategy for assessing a potential partner’s responsiveness (see,
e.g., Collins & Miller, 1994).

Fears of rejection have also been highlighted in research on
taboo topics, which has revealed that the number one topic that
individuals seek to avoid in relationships with members of the
opposite sex is talk about the state of the relationship (Baxter &
Wilmot, 1984). In particular, in relationships where the two people
involved were more than just friends but not mutually defined as
romantic partners, 88% of respondents indicated that they avoided
explicit talk about where the relationship was going—in part out of
a fear that their feelings would not be reciprocated. Research by
Vorauer and Ratner (1996) confirmed that people are frequently
inhibited by fears of rejection from making social overtures:
Across a sample of 300 undergraduates, over 75% indicated that a
fear of being rejected had been a significant obstacle to their
pursuing a romantic relationship a number of times in the past.

Overall, then, it seems that concerns about rejection can prompt
individuals to avoid the clear and direct overtures that would leave
them vulnerable to rejection and humiliation and lead them to rely
instead on more indirect strategies that they can later deny if need
be. This effort to test the waters while minimizing one’s own
vulnerability is captured well by a quote from Erving Goffman
(1971) about the “relationship game”:

The initiator undertakes to be tentative enough and discourageable
enough so that if he is to be rejected, this can be done delicately,
. . . allowing him to maintain the line that no overture had been
intended. And the recipient when desiring to encourage an overture
does so in a manner that can be seen as mere friendliness should the
need arise to fall back on that interpretation . . . . The initiator will not
know for sure that his message has been received and that what the

recipient did then was the answer; and the recipient will not know for
sure that an overture has been made. An ambiguity thus results, but
this derives not from some . . . failure of communication . . . but from
competent participation in the relationship game. (pp. 246–247)

Obviously, this face-saving dance works out quite well for some
people, just as Goffman (1971) suggested. However, it seems
likely that such self-protective ambiguity often paves the way for
miscommunications that reduce the likelihood of relationship for-
mation. In the present research, we focused on a systematic error
that people might make when gauging how much interest their
relationship initiation attempts convey to another person. Our basic
hypothesis was that people would fail to fully realize the ambiguity
of their overtures, such that they would feel that they had com-
municated more romantic attraction than they actually had.

A critical component of our analysis was the expectation that
individuals’ private but powerful fears of being rejected would lie
at the heart of this signal amplification bias. When individuals
make tentative steps toward communicating romantic interest to
someone else, they may expect indirect and subtle cues they
provide to the other person to seem clearer and stronger when
considered in light of their (ostensibly apparent) worries regarding
rejection. This proposed expected-augmenting process is an exten-
sion of the augmenting principle outlined by Kelley (1973), which
states that when behavior occurs despite strong opposing forces,
greater weight should be accorded to forces promoting the behav-
ior. Individuals may expect that the recipient of their overtures will
follow the augmenting principle and thus appreciate the signifi-
cance of their efforts and the full scope of their interest. The
problem lies in the fact that the recipient of the overture lacks
inside information about the individual’s social inhibitions and is
therefore likely to perceive much less interest than is expected—an
outcome that is especially likely in view of the general tendency to
underestimate other people’s fears of rejection (Vorauer & Ratner,
1996). Ultimately, then, individuals’ erroneous assumption that
recipients are attuned to their inhibitions may lead their beliefs
about the attraction they have communicated to exceed the level of
interest that recipients actually detect.

Our hypothesis builds on and extends recent investigations of
transparency overestimation or the illusion of transparency,
whereby individuals perceive their traits, goals, and feelings to be
more readily apparent to others than is in fact the case (Gilovich,
Savitsky, & Medvec, 1998; Vorauer & Claude, 1998; Vorauer &
Ross, 1999). This robust judgment tendency reflects a basic failure
to distinguish sufficiently between what is known to self and what
is known to others and, at higher levels of attraction, might
contribute to a general bias toward signal amplification. However,
we anticipated that judgments regarding social inhibitions and the
expected-augmenting process outlined above would constitute a
distinct source of especially biased perceptions.

A key implication of the importance we accord to social inhi-
bitions is that individuals’ fears of rejection should predict the
magnitude of bias that they exhibit: Individuals whose social
inhibitions are strong and salient should demonstrate greater signal
amplification than those whose inhibitions are less prominent.
Individuals who feel especially inhibited are more likely to think
that they look inhibited to others (Kenny & DePaulo, 1993) and
thus should be more inclined to expect the recipient of their
overtures to augment the signals conveyed. Because fears of re-
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jection are relatively inaccessible to others, this greater expected
augmenting should lead to greater bias.

In some cases, inhibited individuals may successfully conquer
their fears such that their overtures do not differ from those that a
less inhibited person would have made. Here they should manifest
enhanced bias by expecting the recipient to attach more signifi-
cance to the same behavior as compared with less inhibited per-
sons. More commonly, inhibited individuals may fail to fully
overcome their concerns regarding rejection such that their over-
tures remain especially tentative or invisible. By virtue of expected
augmenting—which will enhance the perceived significance of
whatever they do manage to do—inhibited individuals should still
exhibit greater amplification in such instances. Here, however, the
bias may instead be manifested in their being unaware of the
relative inefficacy of their efforts. Thus it is the distance between
individuals’ behavior and metaperceptions regarding the romantic
interest that they communicate—more than their behavior or meta-
perceptions per se—that reflects the influence of expected aug-
menting, is apt to be a source of misunderstanding between po-
tential partners, and is of primary interest in the present research.

Note that although we are focusing on fears of rejection sur-
rounding the initiation of romantic relationships in a Western
cultural context, the basic dynamics should extend to any type of
risky relationship overture that is of high importance to individu-
als. For example, similarly intense approach–avoid conflicts might
surround efforts to form cooperative social groups or to deepen
already existing personal relationships. In some cultures, by virtue
of individuals’ values or relationship formation norms, these or
other types of relationship turning points might be the source of
individuals’ greatest angst regarding social overtures.

Individual Differences in Attachment Anxiety

There are a range of individual differences related to social
inhibition and fears of rejection, such as shyness, social anxiety,
rejection sensitivity, and the fear of negative evaluation. Because
the present research focused specifically on the initiation of ro-
mantic relationships, we chose to rely on an extensively used
measure that could be directly grounded in the romantic relation-
ship context: Bartholomew and Horowitz’s (1991) scale assessing
individual differences in attachment style. Individuals’ attachment
style reflects their expectations about themselves and others in
relationships and stems in part from the experiences they had with
their primary caregiver in infancy. In particular, individuals’ at-
tachment style reflects whether or not the self is viewed as worthy
of love and attention and whether or not the attachment figure is
perceived as responsive to calls for protection and support
(Bowlby, 1973).

Bartholomew and Horowitz’s (1991) Relationship Question-
naire (RQ) comprises four paragraphs describing secure, preoccu-
pied, fearful, and dismissing attachment styles. Attachment anxiety
and avoidance scores can be computed from participants’ ratings
of the extent to which each of the four paragraphs describes their
experience of romantic relationships (Griffin & Bartholomew,
1994).1 Attachment anxiety scores reflect the degree to which
individuals have low self-worth and therefore expect others to
respond negatively to them, whereas avoidance scores reflect their
propensity to avoid closeness in relationships. In our studies, we
focused in particular on attachment anxiety scores, because these

should provide a sensitive index of the extent to which individuals
view themselves as an attractive romantic partner versus have
strong fears about being rejected. The heightened fears of rejection
experienced by individuals who are high in attachment anxiety
could stem either from a higher perceived probability of rejection
or more negative expected impact of such experiences (see, e.g.,
Aron, Aron, & Allen, 1998; Downey & Feldman, 1996).

It is notable that the present hypothesis regarding the link
between fears of rejection and the signal amplification bias may
provide insight into the heightened feelings of loneliness and
social isolation associated with having an anxious attachment style
(Berlin, Cassidy, & Belsky, 1995; Hazan & Shaver, 1987). In
particular, our analysis identifies a mechanism through which
persons with attachment anxiety might come to feel disincluded
from their social environments, a mechanism that is more painful
than simple projection of a negative self-concept (see, e.g., Pozo,
Carver, Wellens, & Scheier, 1991) or failure to make overtures: On
trying to initiate a relationship these individuals may often feel that
they have taken a chance and left themselves vulnerable, only to be
shunned. That is, persons with attachment anxiety may be partic-
ularly likely to find themselves looking for reciprocation of a
social overture that in fact went undetected by their interaction
partner. Feelings of embarrassment and an acute desire to with-
draw may accompany the perception that an overture has been
declined, and efforts toward forging new social bonds may be
abandoned prematurely.

Overview

We conducted four studies to test the hypothesis that fear of
rejection would be associated with a bias toward exaggerating the
degree of romantic interest communicated by one’s social over-
tures. In our first three studies, we assessed fear of rejection in
terms of individual differences in attachment anxiety. The first
study relied on a scenario methodology, whereas the second in-
volved a controlled interaction. In the third study, we sought to
replicate our main findings in a more natural interaction context.
Finally, we conducted a fourth study that was designed to dem-
onstrate more definitively a causal connection between rejection
anxieties and the signal amplification bias. We manipulated par-
ticipants’ focus on the possibility of rejection and assessed the
impact of this manipulation on their propensity to exaggerate the
romantic interest conveyed by their social overtures.

Study 1: Meeting in the Kitchen

In Study 1 we used a scenario design to conduct an initial test of
our hypothesis regarding the link between rejection anxieties and
the signal amplification bias. A key advantage of adopting a
scenario approach was that we were able to hold the nature of the
overture constant so that the effects of rejection anxieties on
behavior interpretation could be precisely assessed. All partici-
pants read a brief description of an initial encounter with a poten-
tial romantic partner in the kitchen at a party and then rated what
a particular behavior would communicate if they were to do it and

1 As per Brennan, Clark, and Shaver’s (1998) recent analysis, we use the
term anxiety to refer to the dimension that Bartholomew and Horowitz
(1991) and Griffin and Bartholomew (1994) referred to as dependence.
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if the other person were to do it. The behavior that participants
considered was relatively direct or indirect, and they indicated both
the romantic interest and nonromantic liking that would be con-
veyed by the overture.

We anticipated that the signal amplification bias would be
specific to risky communications involving significant potential
for rejection: This is where individuals should feel that they are
working to overcome their fears and insecurities and where they
should therefore perceive their inhibitions as most relevant to
interpreting their behavior. Because expressing romantic interest is
riskier than expressing liking (which is less likely to be met with
rejection and can more easily masquerade as “just being nice”), we
anticipated that the signal amplification bias would be evident only
for individuals’ perceptions regarding the romantic interest that
they had communicated. Along similar lines, we anticipated that
the signal amplification bias would be more evident for relatively
direct overtures than for more indirect, ambiguous gestures that
were easier to do. The prediction that anxious individuals’ fears of
rejection would be more likely to inflate their estimates of the
interest conveyed by more assertive overtures fits with research
indicating a greater likelihood of contrast effects with greater
incongruence between the stimulus being judged and individuals’
internal standards (see, e.g., Manis, Nelson, & Shedler, 1988).
Thus, the more that an overture represents a departure from indi-
viduals’ inner inclinations to avoid risk and vulnerability, the more
they should exaggerate its significance to a potential partner.2

For comparison purposes, we obtained ratings of what the
behavior would signal if it was exhibited by the other person, in the
hopes of demonstrating that the effects of rejection anxieties center
on individuals’ beliefs about the signals sent by their own actions
and do not reflect a general style of interpreting social cues as full
of meaning (i.e., a low threshold for perceiving overtures). Addi-
tional questions asked participants about the extent to which they
thought that they would be inhibited by fears of rejection from
trying to communicate interest to the other person, how likely they
would be to do the behavior described, the extent to which they
would want to communicate interest, and how likely it was that
they would actually be romantically interested in the other person.
Consistent with the proposed expected-augmenting process, we
anticipated that the connection between rejection anxieties and the
signal amplification bias would be mediated by participants’ inhi-
bition ratings. We assessed the other potential mediators in hopes
of demonstrating that the effects of rejection anxieties were not
due to a perception of the behavior being uncharacteristic of self,
a greater desire to communicate interest, or a tendency to assume
more congruence between inner feelings of attraction and attrac-
tion actually communicated (i.e., inflated perceptions of transpar-
ency). The actual interest question was also important for demon-
strating that rejection anxieties were unrelated to actual interest in
the potential partner.

Method

Pretest

Four independent coders (two men and two women) rated the directness
of each of the four behaviors used in this study (within a larger set
containing a total of 25 behaviors). They rated the behaviors on a 9-point
scale from 1 (extremely subtle) to 9 (extremely direct). The behaviors were
described in a such a way that coders were in the role of removed observer

and the gender of the actor was unspecified (e.g., “X asks if Y ever eats at
a certain restaurant”). Reliability of the ratings was acceptable (Cronbach’s
� � .88), and the four judgments were thus averaged together for each
behavior. Both of the indirect behaviors used in this study (“X smiles at Y
frequently” and “X compliments Y on his/her clothes”) received mean
ratings of 3.25; the direct behaviors received ratings of 7.75 (“X tells Y that
he/she has a nice smile”) and 6.25 (“X asks Y what he/she is doing next
weekend”).

Participants

One hundred thirty-two introductory psychology students (55 men, 74
women, and 3 who did not indicate gender) who were not seriously
involved in a romantic relationship (i.e., living together with a partner,
engaged, or married) participated in the study for partial course credit.
There were 66 participants in the relatively direct behavior condition
and 66 participants in the indirect behavior condition. Participants’ mean
age was 18.86 years (SD � 2.29). Approximately 79% of the participants
were White; at about 8%, Asian participants were the next most common
ethnic group. Virtually all participants reported being heterosexual (98%).
All participants in Studies 1–4 were students at the University of Manitoba
in western Canada.

Questionnaire

The cover page of the Behavior Perception Questionnaire informed
participants that they would first be asked to make a variety of judgments
about behavior that might occur during a hypothetical first meeting situa-
tion and that they would then be asked some general questions about
themselves. The first section began by asking participants to imagine the
following situation:

You are at a party; currently you are not seriously romantically
involved with anyone. Early in the evening, you are introduced to a
single person who could be a potential romantic partner. You learn
from a brief conversation that you have a lot in common. In your
opinion the two of you are equally physically attractive. Toward the
end of the evening, you find yourself alone in the kitchen with the
person. You and the other person talk for a while.3

The final sentence of the scenario varied according to participants’
experimental condition. Roughly half of the participants were first asked
questions about a behavior that they themselves might exhibit; the remain-
der were first asked questions about a behavior that the other person might
exhibit. Regardless of order, participants each considered one behavior
only (which was either relatively direct or indirect) and evaluated the
implications of that behavior if it was exhibited by self and if it was
exhibited by the other person. When rating the second scenario, partici-
pants were instructed to “deal with this situation on its own, separately
from the previous one.”

Dependent measures. Participants answered a series of questions about
the specific behavior described in the last sentence of the scenario. The first
two questions for the self version involved indicating the romantic interest
communicated by the behavior (“To what extent do you think that your
behavior would suggest to the other person that you were romantically
interested in him or her?” and “To what extent do you think that your
behavior would suggest to the other person that you found him or her

2 At extremely high levels of directness, this relation may break down
because there is little ambiguity and therefore little room for bias.

3 Item adapted from “Who’s Going to Make the First Move? Pluralistic
Ignorance as an Impediment to Relationship Formation,” by J. D. Vorauer
and R. K. Ratner, 1996, Journal of Social and Personal Relationships, 13,
p. 491. Copyright 1996 by Sage Publications Ltd. Reprinted with permission.
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attractive?”). The next question addressed the nonromantic liking commu-
nicated by the behavior (“To what extent do you think that your behavior
would suggest to the other person that you liked him or her as a person?”).
As a manipulation check, participants next indicated how direct they would
consider their behavior to be. Participants also indicated how likely it was
that they would actually do the behavior in such a situation (likely do) and
the extent to which they thought that they would actually be romantically
interested in the other person (likely interested). They then indicated the
extent to which they would be inhibited by fears of being rejected or
looking foolish from trying to communicate interest to the other person and
the extent to which they would want to communicate interest to the other
person. The questions for the other version were parallel but asked instead
about what they would infer from the behavior if it was exhibited by the
other person (e.g., “To what extent would the other person’s behavior
suggest to you that he or she was romantically interested in you?”). All
responses were made on 9-point scales where higher numbers reflected
greater endorsement of the item.

Attachment style. The second section of the questionnaire asked par-
ticipants about their personal qualities. The section began with the RQ.
Participants indicated their general style in romantic relationships by rating
the extent to which each paragraph described them on a 7-point scale
from 1 (does not describe me very well) to 7 (describes me very well). We
calculated attachment anxiety scores according to Griffin and Bar-
tholomew’s (1994) recommendations, summing together preoccupied and
fearful ratings and subtracting secure and dismissing ratings. We per-
formed a tertile split on these scores to achieve the most sensitive analysis
we could while still preserving reasonable cell sizes. After completing
some exploratory measures, participants provided demographic informa-
tion and were debriefed.

Results

There were no significant effects for order when this variable
was included in analyses, and there were no significant effects
within the indirect or relatively direct behavior type conditions
associated with the particular overture that was described. Because
participant gender did not significantly qualify any of the main
findings in this or any of the other studies reported in this article
(Fs � 1), it receives no further mention.

Actual Romantic Interest

We began by examining participants’ responses to the likely
interested question. Because participants’ likely interest in the
other person was such a serious potential confound, we were
maximally conservative in the analyses that we conducted to rule
it out. First, we ascertained that participants’ responses to this
question were not significantly related to any of the four individual
attachment items (|r|s � .13, ps � .15). Next, after computing
participants’ attachment anxiety scores (M � 1.31, SD � 4.08) and
performing a tertile split (selecting cut-offs as close to the 33.3%
and 66.7% points as possible) to create groups with high (n � 46;
score � �1), moderate (n � 36; 2 � score � �1), or low (n �
50; score � 2) attachment anxiety, we conducted a further analysis
in which participants’ ratings of the likelihood that they would be
interested in the other person were entered into a 3 (attachment
anxiety: high vs. moderate vs. low) � 2 (behavior type: relatively
direct vs. indirect) analysis of variance (ANOVA). This analysis
revealed no significant effects (all Fs � 1, overall M � 6.56,
SD � 1.39). These results suggested that any findings obtained on
participants’ perceptions regarding the romantic interest commu-
nicated by their own overtures would reflect their beliefs about the

level of interest that the behaviors would signal to someone else
rather than their own self-perceptions of how interested they must
have been to act in a particular manner or an association between
attachment anxiety and actual interest in the other person.

Attachment Anxiety and the Signal Amplification Bias

Next, we examined how participants’ level of attachment anx-
iety was related to their beliefs about the romantic interest com-
municated by the behavior that they considered. We created indi-
ces to reflect perceptions of romantic interest communicated for
self exhibiting the behavior and the other person exhibiting the
behavior by combining the two items on this topic, r(130) � .65
and .64 ( ps � .001), for judgments of self and the other person,
respectively. These data were analyzed in a 3 (attachment anxiety:
high vs. moderate vs. low) � 2 (behavior type: relatively direct vs.
indirect) � 2 (person: self vs. other) repeated-measures ANOVA.
The first two variables were between subjects and the last variable
was within subjects.

This analysis yielded a significant Attachment Anxiety � Be-
havior Type � Person interaction, F(2, 126) � 3.91, p � .025. The
cell means and standard deviations are presented in Table 1. We

Table 1
Perceptions of Romantic Interest Communicated by Relatively
Direct and Indirect Behaviors Exhibited by Self and
the Other Person as a Function of Participant’s Level
of Attachment Anxiety (Study 1)

Attachment anxiety Self Other

Relatively direct behavior

High (n � 23)
M 7.33 6.57
SD 1.11 1.30

Moderate (n � 18)
M 7.31 6.39
SD 0.97 1.79

Low (n � 25)
M 6.32a 6.62a

SD 1.01 0.83

Indirect behavior

High (n � 23)
M 6.57a 6.20a

SD 0.96 1.05
Moderate (n � 18)

M 6.58a 6.44a

SD 1.20 1.10
Low (n � 25)

M 6.82a 6.32a

SD 1.46 1.80

Both behavior types

Overall (N � 132)
M 6.80 6.42
SD 1.18 1.33

Note. Responses were made on 9-point scales where higher numbers
reflected greater perceptions of romantic interest communicated. Within
each row, means sharing a common subscript do not differ significantly
from one another.
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first conducted simple effects analyses by considering participants
in the relatively direct and indirect behavior conditions separately.
These analyses revealed a significant Attachment Anxiety � Per-
son interaction within the relatively direct behavior condition, F(2,
126) � 5.16, p � .01, but not within the indirect behavior condi-
tion (F � 1).4 Analyses within the relatively direct behavior
condition revealed that participants with high attachment anxiety
assigned more meaning to such behaviors exhibited by self than to
such behaviors exhibited by the other person, F(1, 126) � 6.87,
p � .01, as did participants with moderate attachment anxiety, F(1,
126) � 7.79, p � .01. For participants with low attachment
anxiety, however, there was a nonsignificant reversal of this pat-
tern, F(1, 126) � 1.15, ns. The only other significant effect yielded
by the overall analysis was a main effect whereby the behaviors
were viewed as communicating more romantic interest if they
were exhibited by self rather than the other person, F(1,
126) � 10.57, p � .001.

Consistent with predictions, a comparable pattern of results was
not obtained when perceptions of nonromantic liking communi-
cated were analyzed in a parallel fashion (three-way interaction
F � 1). The only significant result for this measure was a main
effect whereby the behaviors were seen as communicating more
liking if exhibited by self (M � 6.99, SD � 1.66) than other
(M � 6.67, SD � 1.76), F(1, 126) � 4.93, p � .05.5 Validating our
manipulation of behavior type, a parallel analysis of directness
ratings yielded a main effect whereby the behaviors that we
classified as relatively direct were in fact rated as more direct
(M � 6.27, SD � 1.13) than those we classified as indirect
(M � 5.67, SD � 1.39), F(1, 128) � 7.09, p � .01. The only other
significant effect yielded by this analysis was a main effect
whereby the behaviors were seen as more direct if exhibited by self
(M � 6.10, SD � 1.50) rather than the other person (M � 5.84,
SD � 1.52), F(1, 126) � 4.24, p � .05; there were no significant
effects associated with attachment anxiety ( ps � .32).

Analyses treating attachment anxiety as a continuous variable.
In our first three studies, we chose to trichotomize or dichotomize
attachment anxiety scores for inclusion in repeated-measures
ANOVAs because this analysis strategy was best suited to our goal
of examining the signal amplification bias (i.e., directly assessing
the gulf between self and other judgments) at different levels of
attachment anxiety and to our designs incorporating up to three
levels of the person or judgment type within variable. Nonetheless,
in each case we also examined the results yielded by regression
analyses of perceptions of romantic interest communicated in
which attachment anxiety scores were treated as a continuous
variable. Here such analyses conducted on the discrepancies be-
tween self and other judgments (controlling for likely interested)
revealed a significant relation of attachment anxiety to judgments
regarding relatively direct overtures (b � 0.11), t(127) � 2.61, p �
.01, but not to judgments regarding indirect overtures (b � 0.02,
t � 1); these effects were associated with a marginal Attachment
Anxiety � Behavior Type interaction (b � 0.09, � � .18),
t(127) � 1.45, p � .15. Further analyses revealed that a significant
Attachment Anxiety � Behavior Type interaction was evident on
self judgments (b � 0.15, � � .37), t(127) � 3.51, p � .001, but
not on other judgments (t � 1). Overall, then, the findings here
were similar to those obtained in analyses treating attachment
anxiety as a categorical variable.

Interpreting the Connection Between Attachment Anxiety
and Perceptions of Romantic Interest Communicated
by One’s Own Relatively Direct Behavior

According to our analysis, individuals who are high or moderate
in attachment anxiety perceive high levels of romantic interest
communicated by their own relatively direct overtures because of
their fears of rejection. We conducted a mediation analysis for self
judgments of relatively direct behaviors to assess whether feelings
of inhibition (overall M � 6.00, SD � 2.20) could indeed account
for the association between attachment anxiety and perceptions of
romantic interest communicated by one’s own behavior. We fol-
lowed Baron and Kenny’s (1986) recommendations for conducting
mediation analyses via multiple regression, using one dummy-
coded variable to represent the attachment anxiety categories (high
and moderate � 1, low � 0). First we confirmed the relation
between the attachment anxiety categories and perceptions of
romantic interest communicated (b � 1.00, � � .43), t(64) � 3.82,
p � .001. Next, we confirmed that participants with high or
moderate attachment anxiety provided higher ratings of the extent
to which they would be inhibited by fears of rejection than did
those with low attachment anxiety (b � 1.24, � � .29),
t(64) � 2.43, p � .025. Finally, we conducted a regression analysis
in which both attachment anxiety and inhibition ratings were
entered as predictors of perceptions regarding romantic interest
communicated. Inhibition was a significant predictor of percep-
tions regarding romantic interest communicated (b � .16, � �
.29), t(63) � 2.54, p � .01, and the inclusion of this variable
reduced the relation with attachment anxiety (b � .80, � � .35),
t(63) � 3.07, p � .005. A significance test revealed that the
reduction in variance accounted for by attachment anxiety that
occurred because of the inclusion of inhibition scores was signif-
icant (Z � 1.87, p � .05).6 A parallel analysis of discrepancies
between self and other judgments yielded a marginally significant
effect (Z � 1.47, p � .07), and analyses in which attachment

4 The degrees of freedom and error terms used to test simple effects in
repeated-measures ANOVAs were computed according to the formulas
provided by Howell (1987).

5 We did not plan to incorporate judgment domain (i.e., romantic interest
vs. nonromantic liking) as a third or fourth predictor in our overall analyses
in any of our studies because it seemed that this would constitute an
unreasonably conservative test of our specificity hypothesis: We expected
attachment anxiety to be differentially linked to nonromantic liking versus
romantic interest only with respect to the contrast between senders’ meta-
perceptions and receivers’ impressions of the feelings communicated by
the senders, and not with respect to senders’ actual feelings. Moreover, we
anticipated that the relation of attachment anxiety to nonromantic liking
judgments would be similar to, but weaker than, its relation to romantic
interest judgments. Nonetheless, with senders’ actual feelings excluded
from analyses, the interaction with judgment domain was significant in
Study 4, and a meta-analysis across Studies 1, 2, and 4 yielded an overall
significant effect (Z � 1.99, p � .025). (The analysis could not be
conducted for Study 3 because of the different cut-off points for the
nonromantic liking and romantic interest categorical variables.) Further
analyses across all of the studies revealed that the effects on perceptions of
romantic interest communicated remained significant (or marginal, in
Study 4), even when we controlled for senders’ perceptions regarding
nonromantic liking communicated.

6 The p values presented for mediation tests are one-tailed.
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anxiety scores were treated as a continuous variable also revealed
a significant mediation effect on self judgments (Z � 1.90, p �
.03) and a marginal effect on self–other discrepancy scores
(Z � 1.55, p � .06).

For comparison purposes, we examined whether participants’
ratings of the likelihood that they would do the behavior (likely do)
or the extent to which they would want to communicate interest
might also mediate the relationship between attachment anxiety
and perceptions of interest communicated by relatively direct
behaviors. The attachment anxiety categories were not signifi-
cantly related to either of these variables, and only want to com-
municate was significantly related to perceptions of interest com-
municated, r(64) � .31, p � .01. Thus, participants’ inhibitions
were the only mediator.7

Perceived Transparency of Romantic Interest

We used the same method to assess perceived transparency of
romantic interest in Studies 1–4. In each case, we computed the
average absolute discrepancy between senders’ reports of their
actual romantic interest and their perceptions regarding the roman-
tic interest communicated by their overtures, such that each sender
received a score representing how close they perceived their inner
feelings and outward behavior to be. In the present study, we
entered these data into a 3 (high vs. moderate vs. low attachment
anxiety) � 2 (indirect vs. relatively direct behavior) ANOVA.
There were no significant effects ( ps � .29, overall M � 1.07,
SD � 0.87). A regression analysis with continuous attachment
anxiety scores yielded similar results ( ps � .42).

Discussion

The results of Study 1 were consistent with our hypotheses.
Individuals who were high or moderate in attachment anxiety
perceived that more romantic interest would be communicated by
their own relatively direct overtures than did those who were low
in attachment anxiety. Moreover, the significant relation of attach-
ment anxiety to individuals’ perceptions of the messages conveyed
by their behavior was specific to risky communications and was
not evident in the safer domain of communicating nonromantic
liking or with respect to indirect overtures. This specificity to risky
communications fits well with our hypothesis that inhibitions and
an expected-augmenting process underlie the signal amplification
bias. Further and more direct support for an expected-augmenting
process is provided by the analyses indicating that individuals’
inhibitions partially mediated the link between attachment anxiety
and perceptions of romantic interest communicated. Moreover,
there was no evidence that how unusual the overture would be
for participants, how much they would want to convey interest,
or their tendency to sense that their inner feelings of attrac-
tion would be transparent could account for the link between
attachment anxiety and elevated perceptions of romantic interest
communicated.

Anxious individuals’ elevated perceptions of the romantic in-
terest communicated by their own relatively direct overtures rep-
resent a signal amplification bias relative to these individuals’
perceptions of what such behavior would signify if it was instead
exhibited by a potential partner. The present results obtained using
this comparison point indicate that the signal amplification bias is

quite widespread, with only those scoring in the bottom third on
attachment anxiety being immune to it. However, a demonstration
that would be more directly representative of the signal amplifi-
cation bias under investigation would involve comparing a send-
er’s metaperceptions regarding the romantic interest communi-
cated by his or her social overtures with the impressions actually
formed by the recipient of the overtures. Our next study was
designed to provide such a demonstration and to replicate the
findings of Study 1 in a more natural interaction context.

Study 2: Exchanging Videotapes

As in Study 1, our main hypothesis in Study 2 was that attach-
ment anxiety would be associated with a greater tendency to
exaggerate the romantic interest communicated by one’s own
social overtures. This time, however, we tested our hypothesis in
the context of controlled interactions that participants had with
attractive opposite-sex confederates hired from a local modeling
agency. Because of our belief that the signal amplification bias
stems from dynamics that occur when people are feeling at least
somewhat romantically interested in someone else, we chose to
rely on confederates to ensure that participants generally experi-
enced reasonable levels of attraction to their potential partner. The
use of confederates allowed us to select physically attractive
individuals and to script their remarks to avoid any comments that
might make an unfavorable impression on some participants. After
sender participants had viewed a videotaped message from a
confederate, they made their own videotaped message to send back
and indicated their metaperceptions regarding the romantic interest
that they had communicated, estimating the conclusions that the
receiver would draw from their behavior. Receiver participants
each viewed the videotaped message composed by one opposite-
sex sender and indicated how much romantic interest they would
have perceived had they been the intended target of the message.
That is, each receiver participant was yoked to one sender
participant.

Once again, we sought to demonstrate that inhibitions account
for the link between rejection anxieties and perceiving high levels
of romantic interest communicated by one’s own behavior. In this
study, however, we included a slightly expanded measure of
inhibitions that was more directly relevant to the proposed
expected-augmenting process. Although senders’ personal feelings
of inhibition are apt to be closely connected to their metapercep-
tions regarding how inhibited they appear, it is their metaperceived
inhibitions in particular that should drive their expectations that
their potential partner will augment their overtures. Thus, we asked
senders to indicate how inhibited their potential partner would

7 In Studies 1–3 we also examined the relations of the dependent
measures to avoidant attachment, which is computed by summing together
dismissing and fearful ratings and subtracting secure and preoccupied
ratings. Results for Studies 1 and 2 suggested that although having an
avoidant attachment orientation is not associated with perceptions of the
signals conveyed by one’s own behavior, it is associated with detecting less
romantic interest in a potential partner’s actions. These findings fit well
with conceptualizations of avoidance as reflective of beliefs about others’
likely availability and responsiveness (Bartholomew & Horowitz, 1991)
but should be interpreted with caution in view of the fact that they were not
replicated in Study 3.
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think that they were. The dependent measures were otherwise
generally the same as those administered in Study 1, except for the
addition of an open-ended item asking senders to describe the
kinds of things they said or did (if anything) to communicate to the
other person that they felt positively toward him or her. Receivers
completed a parallel item regarding their impressions of the send-
er’s efforts to communicate positive feelings. These questions
were designed to assess, in a preliminary fashion, whether senders
with attachment anxiety focus their attention or communication
efforts on different types of overtures than receivers do. A ten-
dency to emphasize behaviors that receivers ignore, or to ignore
behaviors that receivers emphasize, could contribute to anxious
senders’ miscalculation of the romantic interest that they convey.
That is, the signal amplification bias could conceivably stem from
anxious individuals’ tendency to focus on different types of over-
tures than their potential partner as well as from their tendency to
attach different interpretations to their efforts.

Method

Participants

Seventy-two senders (36 men and 36 women) and 71 receivers (36 men
and 35 women) who were aged 22 or younger, did not report being gay or
lesbian, and who were not involved in a serious romantic relationship
participated in the study for partial course credit.8 Three male senders were
excluded from the study, one because he declined permission to have his
videotape used in the second stage of the study, and two because they did
not speak English fluently. Two female receivers were excluded because
they were previously acquainted with the sender whose tape they were
shown. The final sample consisted of 69 opposite-sex sender–receiver pairs
(33 with a male sender and 36 with a female sender). Participants’ mean
age was 18.52 years. Approximately 80% of the participants were White;
at about 14%, Asian participants were the next most common ethnic group.

Stage 1 (Senders)

Procedure. Senders arrived in the lab on an individual basis for a study
of “social perception in first meeting situations.” They were informed that
they had a partner in the study who was in a room down the hall and that
the two of them would be sending messages back and forth on videotape
without meeting each other face to face. The ostensible reason for this was
that the researchers were interested in looking at how restrictions on
communication affect social perception. Participants were informed that
they and their partner would “have the option of meeting each other
face-to-face at the end if you want, but you don’t have to—we’ll only do
that if you both want it.” To enhance participants’ belief that they did
actually have a partner in the study, the experimenter called them the night
before their session to remind them that the study could not be run unless
both people showed up and to confirm that they did not know the other
person (whom the experimenter referred to as either “Jessica Stevens” or
“John Stevens” depending on the participant’s gender).

The first main step in the study was for participants to see a videotape
ostensibly made by their partner in the study. During the time that their
partner was supposedly recording the message, participants were asked to
complete the Bartholomew and Horowitz (1991) RQ. At this time, partic-
ipants also had a warm-up session for practice in being on camera.
Participants were then shown a videotape made by the opposite-sex con-
federate and were instructed as follows:

Afterwards, when you make your response, you will be asked to tell
the other person about yourself. But—and this is more important—
you can also respond to things that the other person says, as you would

do in an actual conversation. So, while you watch this videotape,
please pay close attention so that you can respond when you are
making your videotaped message back.

Participants were also told that their partner was instructed to look at the
camera as though he or she was speaking directly to them and had been
given a topics list to use as a guide (a copy of which was given to
participants). The script of the videotape is presented in the Appendix, with
the items from the topics list in italics. Notably, the comments made by the
confederate regarding a relationship break-up conveyed the information
that he or she was single. The videotape was approximately 2.5 min long,
and each confederate behaved in a warm and friendly manner, smiling
often and looking directly at the camera most of the time. The two
confederates (one male and one female) were recruited from a local
modeling agency and were quite attractive; they appeared to be approxi-
mately 18 years old.

The second main step in the study was for participants to videotape a
response to their partner. They were first given a few minutes to prepare by
looking over the topics list, which they were told was provided only as a
general guide. They were reminded that they could respond to things that
the other person said, and that they should look at the camera as though
they were speaking directly to the other person. Once the taping concluded,
the experimenter explained that he was going to take the tape down the hall
for their partner to watch. Before leaving, he gave participants the ques-
tionnaire containing the dependent measures to complete. Participants were
assured that their questionnaire responses would be kept completely con-
fidential and would never be shown to their partner.

Dependent measures. Two questions asked participants about the de-
gree of romantic interest communicated to the other person with their
videotape (“The other person probably thinks that I find him/her
attractive” and “The other person probably thinks that I am
romantically interested in him/her”), and two questions asked about non-
romantic liking communicated (“The other person probably thinks that I
like him/her ” and “The other person probably thinks that I am

interested in getting to know him/her better”). Participants re-
sponded to each question by indicating the number on a 9-point scale
(where 1 � not at all and 9 � extremely or a great deal) they would place
in the blank to best describe their feelings. Participants answered four
parallel questions about their actual romantic interest and actual liking for
the other person. Participants were also asked whether they had, at any
point, explicitly tried to communicate to the other person that they felt
positively toward him or her. If so, they were asked to describe the kinds
of things that they said or did at each of these points (types of overtures).

The next questions asked participants about other feelings they might
have had while videotaping their response to the other person. On three
9-point metaperceived inhibition scales, they indicated how much the other
person would think that they were inhibited by fears of being rejected or
looking foolish from trying to communicate liking or interest to him or her
and the extent to which the person would think that they felt shy and
cautious about communicating liking or interest. On all items, higher
numbers indicated higher levels of the feeling in question. After answering
a final set of demographic questions, participants were fully debriefed. At
the end of the debriefing, we asked participants for permission to use their
videotape in the second stage of the study.

Stage 2 (Receivers)

Procedure. Receivers arrived in the lab on an individual basis for a
study of “social perception in first meeting situations.” They were informed

8 The actors on the stimulus tapes were selected to appear approxi-
mately 18 years old. We restricted our study to participants who were 22
years old or younger so that they would all feel similar in age to their
partner in the study.
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that they were participating in the second stage of a two-stage study. The
experimenter explained that in the first stage, sets of two unacquainted
students had come into the lab and exchanged some information with each
other and that as participants in the second stage, they would view the
information provided by these first two participants and make some judg-
ments about it. After filling out a preliminary questionnaire identical to that
given to senders, receivers were informed of all of the instructions and
explanations given to senders and were asked to read a transcript of the first
person’s (i.e., the confederate’s) comments. The experimenter explained
that reading the transcript would help them to understand the second
person’s comments. Receivers were then shown the videotape made by the
second person, the randomly selected opposite-sex sender to whom they
were yoked. They were instructed as follows:

Imagine as best as you possibly can that you are the target of this
response and will have to decide whether to indicate an interest in
meeting the person at the end of the study. So, imagine that you said
what the first person said, and are now viewing the second person’s
response to you. After the tape is over we’re going to ask you some
questions about what you would have thought if you were the target.

They were then given a questionnaire containing the dependent measures
to complete.

Dependent measures. The first questions asked participants about the
impressions they would have had of how the sender felt about them had
they been the intended target of his or her videotape. These items were
parallel to those completed by senders. Thus there were two questions
regarding impressions of romantic interest communicated (“I would have
thought that the person found me attractive” and “I would have
thought that the person was romantically interested in me”) and
two questions regarding nonromantic liking communicated (“I would have
thought that the person liked me ” and “I would have thought that
the person was interested in getting to know me better”). Partici-
pants responded to each question by indicating the number on a 9-point
scale (where 1 � not at all and 9 � extremely or a great deal) they would
place in the blank to best describe their feelings. Participants were then
asked whether, had they been the intended target of the sender’s videotape,
there were any points where they would have thought that the sender was
explicitly trying to communicate that he or she felt positively toward them.
If so, they were asked to describe the kinds of things that the sender said
or did at each of these points (types of overtures).

Three further questions asked receivers about other feelings the sender
may have appeared to have while videotaping his or her response. These
questions were parallel to the metaperceived inhibition questions posed to
senders. Receivers responded on 9-point scales to all items, and higher
numbers indicated higher impressions of the feeling in question. After
answering the final set of demographic questions, participants were fully
debriefed.

Results

Senders’ Attachment Anxiety and the Signal
Amplification Bias

We first computed indices of senders’ actual romantic interest
and liking and of senders’ metaperceptions and receivers’ impres-
sions regarding romantic interest communicated and nonromantic
liking by combining the relevant items.9 After confirming that
none of the four attachment dimensions was significantly related to
senders’ actual romantic interest in the other person (|r|s � .12,
ps � .30), we computed senders’ attachment anxiety scores
(M � 1.84, SD � 3.12) and performed a tertile split to create
groups with high (n � 23; score � 0), moderate (n � 20; 3 �
score � 0), or low (n � 26; score � 3) attachment anxiety. We

then tested our primary hypothesis regarding misunderstandings
about romantic interest communicated by entering senders’ actual
romantic interest, senders’ metaperceptions regarding romantic
interest communicated, and receivers’ impressions of romantic
interest communicated into a 3 (attachment anxiety: high vs.
moderate vs. low) � 3 (judgment type: senders’ actual romantic
interest vs. senders’ metaperceptions vs. receivers’ impressions)
repeated-measures ANOVA with pairs as the unit of analysis. This
analysis yielded a significant Attachment Anxiety � Judgment
Type interaction, F(4, 132) � 2.39, p � .05. The cell means and
standard deviations are presented in Table 2.

We conducted simple effects analyses by considering separately
the judgments made by pairs including senders who were high,
moderate, and low in attachment anxiety. A significant overall
effect for judgment type was evident for each of these three
groups, F(2, 132) � 9.28, 5.43, and 6.67, respectively, all ps �
.01. Consistent with our hypotheses, further analyses revealed that
senders who were high in attachment anxiety significantly over-
estimated the romantic interest they communicated to receivers,
F(1, 132) � 4.90, p � .05, as did senders who were moderate in
attachment anxiety, F(1, 132) � 6.92, p � .01. In contrast, senders
who were low in attachment anxiety exhibited a nonsignificant
trend in the opposite direction, F(1, 132) � 1.03, ns. The only
other significant effect yielded by this analysis was a main effect
for judgment type, F(2, 132) � 16.87, p � .001, whereby senders’
actual romantic interest was greater than their metaperceptions
regarding the romantic interest they had communicated, which
were in turn greater than receivers’ impressions ( ps � .025).

We examined judgments regarding nonromantic liking by en-
tering these data into a parallel analysis. The only significant effect
obtained was a main effect for judgment type, F(2, 132) � 13.71,
p � .001. Here senders generally underestimated how much liking
the receiver would infer from their message (Ms � 5.10,
SD � 1.32, and 5.76, SD � 1.44, for senders’ metaperceptions and
receivers’ impressions, respectively), F(1, 132) � 10.79, p � .01.
Senders’ actual liking (M � 6.16, SD � 1.17) was greater than
both their metaperceptions and receivers’ impressions regarding
nonromantic liking communicated ( ps � .05).

Analyses treating attachment anxiety as a continuous variable.
A regression analysis conducted on the discrepancies between
senders’ metaperceptions and receivers’ impressions regarding
romantic interest communicated (controlling for senders’ actual
romantic interest) in which attachment anxiety scores were treated
as a continuous variable did not yield a significant relation with
attachment anxiety (b � 0.10, � � .15), t(66) � 1.24, p � .22, and
no significant associations were apparent in separate analyses of
senders’ metaperceptions (b � 0.05, � � .13), t(66) � 1.27, p �
.21, or receivers’ impressions (t � 1). Thus, it appeared that
moderately anxious senders’ propensity to exhibit the greatest
signal amplification bias disrupted the linear relation between
attachment anxiety and the bias. Although this pattern of findings
was unanticipated, it is readily interpretable from an expected-

9 Across Studies 2–4, the average correlations between the items were
.47 for actual romantic interest, .47 for senders’ metaperceptions of ro-
mantic interest communicated, and .67 for receivers’ impressions of ro-
mantic interest communicated. For nonromantic liking the average corre-
lations were .47, .57, and .66 respectively.
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augmenting perspective: Individuals moderate in attachment anx-
iety are apt to be caught in the most intense approach–avoid
conflict, experiencing significant levels of inhibition yet also being
willing to make somewhat direct overtures. Hence, when behavior
is free to vary (as it was here, but not in Study 1) these individuals
should be especially prone to exaggerating the romantic interest
that they communicate. We should note here that further analyses
did not indicate significant quadratic relations between attachment
anxiety and the perception variables (ts � 1.02, ns). However, this
was not too surprising in light of the fact that the data followed an
L- rather than a U-shaped pattern. That is, it was not only indi-
viduals moderate in attachment anxiety but those high or moderate
in attachment anxiety who showed the bias.

Types of overtures. We examined senders’ reports of whether
and how they tried to communicate that they felt positively toward
the other person along with receivers’ reports of the types of such
overtures, if any, they detected. Three judges who were blind to
participants’ attachment scores read the open-ended responses and
coded the number of positive nonverbal behaviors (e.g., smiling,
eye contact), references to the other person (e.g., noting similari-
ties between self and other, agreeing with other, complimenting
other), self-disclosures, and self-promoting statements that were
mentioned. These categories were developed according to prelim-
inary perusal of participants’ comments and captured the vast
majority of overtures that they reported across Studies 2, 3, and 4.
Interrater reliability was generally quite high (average � � .83),
although in some cases it could not be computed because not all
judges detected a report of a the behavior in question.10 Judges’
ratings were averaged together.

The only significant or marginal effect we obtained was on
receivers’ reports of self-promotion by senders (we could not
analyze senders’ own reports of self-promotion because these were
too infrequent). A one-way ANOVA revealed that receivers’ re-
ports of self-promotion were significantly related to senders’ level
of attachment anxiety, F(2, 66) � 3.75, p � .05. Receivers noted

self-promotion efforts by senders high and moderate in attachment
anxiety (Ms � 0.23, SD � 0.50, and 0.27, SD � 0.43, respective-
ly), but did not note such efforts by senders low in attachment
anxiety (M � 0). Thus, although virtually no senders reported
engaging in self-promotion, receivers noted such efforts by senders
high and moderate in attachment anxiety. However, as receivers’
reports of self-promotion efforts were positively related to their
impressions of senders’ romantic interest, r(67) � .27, p � .05, it
is difficult to imagine how a tendency of senders high and mod-
erate in attachment anxiety to ignore this aspect of their behavior
could contribute to the signal amplification bias that they
exhibited.

Interpreting the Connection Between Senders’ Attachment
Anxiety and Metaperceptions of Romantic Interest
Communicated by Their Own Behavior

We conducted a mediation analysis to assess whether senders’
metaperceived inhibition (overall M � 5.69, SD � 1.52, � � .84)
could account for the association between their level of attachment
anxiety and their metaperceptions regarding romantic interest
communicated. We again followed Baron and Kenny’s (1986)
recommendations for conducting mediation analyses via multiple
regression, using one dummy-coded variable to represent the at-
tachment anxiety categories (high and moderate � 1, low � 0).
First, we confirmed the relation between the attachment anxiety
categories and metaperceptions regarding romantic interest com-
municated (b � 0.73, � � .28), t(67) � 2.38, p � .025. Next, we
confirmed that participants with high or moderate attachment
anxiety provided higher ratings of the extent to which they ap-
peared to be inhibited by fears of rejection than did those with low
attachment anxiety (b � 0.82, � � .26), t(67) � 2.24, p � .05.
Finally, we conducted a regression analysis in which both attach-
ment anxiety and inhibition ratings were entered as predictors of
metaperceptions regarding romantic interest communicated. Meta-
perceived inhibition was a significant predictor of metaperceptions
regarding romantic interest communicated (b � .22, � � .26),
t(66) � 2.18, p � .05, and the inclusion of this variable reduced
the relation with attachment anxiety (b � 0.55, � � .21),
t(66) � 1.79, p � .08. A significance test revealed that the
reduction in variance accounted for by attachment anxiety that
occurred because of the inclusion of metaperceived inhibition was
significant (Z � 1.66, p � .05). A parallel analysis of discrepan-
cies between senders’ metaperceptions and receivers’ impressions
yielded a marginally significant mediation effect (Z � 1.40, p �
.08). Interestingly, receivers’ impressions of senders’ inhibitions
(� � .88) were virtually identical for those in the combined high
and moderate attachment anxiety category (M � 5.00, SD � 1.98)

10 For senders, the reliabilities for positive nonverbal behavior were .81,
.98, and not applicable (NA) across Studies 2–4; for references to the other
person they were .95, .96, and .91; for self-disclosure they were NA, 1.00,
and NA; and reliabilities could not be computed for self-promotion in any
study. For receivers, the respective reliabilities for positive nonverbal
behavior were .86, .99, and NA; for references to the other person they
were .92, .97, and .98; for self-disclosure they were .51, .91, and NA; and
for self-promotion they were .91, NA, and NA.

Table 2
Sender’s and Receiver’s Judgments Regarding Sender’s
Romantic Interest as a Function of Sender’s Level
of Attachment Anxiety (Study 2)

Sender’s
attachment anxiety

Judgment type

Sender’s
true feelings

Sender’s
metaperception

Receiver’s
impression

High (n � 23)
M 5.52 4.76 3.96
SD 1.19 1.08 1.67

Moderate (n � 20)
M 5.43a 5.23a 4.20
SD 1.27 1.30 1.57

Low (n � 26)
M 5.48 4.25a 4.60a

SD 1.13 1.28 1.39
Overall (N � 69)

M 5.47 4.70 4.26
SD 1.18 1.27 1.54

Note. Responses were made on 9-point scales where higher numbers
reflected more positive feelings. Within each row, means sharing a com-
mon subscript do not differ significantly from one another.
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and those in the low attachment anxiety category (M � 5.10,
SD � 1.87, F � 1).11

Perceived Transparency of Romantic Interest

The perceived transparency data were entered into a one-way,
three-level (high vs. moderate vs. low attachment anxiety)
ANOVA. There was no significant effect (F � 1, overall M �
1.45, SD � 0.78). A correlational analysis using continuous at-
tachment anxiety scores yielded similar results, r(67) � �.02, ns.

Discussion

The results of this study replicated and extended those of
Study 1 by demonstrating a connection between attachment anx-
iety and the signal amplification bias in a more natural interaction
context: Senders who were high or moderate in attachment anxiety
overestimated the amount of romantic interest that their videotaped
message communicated to receivers. Providing further support for
the expected-augmenting process, once again the significant rela-
tion of attachment anxiety to the signal amplification bias was
specific to perceptions regarding romantic interest conveyed, and
senders’ inhibitions were shown to play a critical role in producing
the bias: Analyses confirmed that the link between senders’ level
of attachment anxiety and metaperceptions regarding romantic
interest communicated was partially mediated by their beliefs
about how inhibited the receiver would judge them to be. That is,
the more that senders believed that the receiver would perceive
them as held back by fears of rejection, the more they thought that
he or she would infer romantic interest from their videotaped
message. Additional analyses suggested that senders’ perceptions
of transparency regarding romantic interest could not account for
the effects of attachment anxiety. Moreover, analyses of the types
of overtures that were prominent to senders versus receivers pro-
vided no evidence that anxious senders’ propensity to exaggerate
the romantic interest they communicated was due to their focusing
on different behaviors than the recipient of their message. This
latter finding underscores that the signal amplification bias likely
stems from anxious senders’ erroneous beliefs about how the
receiver will interpret their behavior rather than from a focus on
different behaviors than those that the receiver notices or
considers.

It is interesting to note that unlike in Study 1, analyses in which
attachment anxiety was treated as a continuous variable did not
yield results parallel to those obtained in analyses in which a tertile
split was performed on attachment anxiety scores. We believe that
these findings reflect a partially curvilinear relation between at-
tachment anxiety and the bias that occurs when behavior can vary,
whereby individuals with moderate attachment anxiety—because
they are caught in a particularly intense approach–avoid conflict—
exhibit the greatest signal amplification. However, in view of the
fact that we do not have statistical evidence for this account, it
remains tentative.

Although the results of our first two studies provided consider-
able evidence across different research paradigms for a link be-
tween rejection anxieties and the signal amplification bias, a key
interpretational problem remained to be addressed. In Study 1, all
judgments were made on a hypothetical basis. In Study 2, the
interaction was real for senders, but receivers had to imagine that

they were the target of the sender’s videotaped message. It is
conceivable that receivers would have detected more interest had
they really been the target of whatever overtures the sender made.
We suspected that, if anything, the opposite would be true: Re-
ceivers should be more cautious in inferring romantic interest
when they are actually in a position to act on their inferences,
because the potential costs of inaccuracy are far greater. Nonethe-
less, to address this possibility, we conducted a follow-up study in
which the interaction was real for both senders and receivers.

Study 3: Having a More Intimate Interaction

Our main hypothesis in Study 3 was the same as in Studies 1 and
2: We expected that higher levels of attachment anxiety would be
associated with a greater tendency to exhibit the signal amplifica-
tion bias. In this study, we had pairs of opposite-sex participants
engage in a controlled face-to-face interaction. Senders subse-
quently indicated their metaperceptions regarding the romantic
interest and liking that they communicated, and receivers indicated
the romantic interest and liking that they actually detected. Once
again, senders described their efforts to communicate interest and
receivers described the overtures they detected.

A key prerequisite for the predicted effects was some level of
romantic attraction between the individuals involved in the ex-
change. To encourage such attraction, we matched participants for
ethnicity and age and arranged for them to discuss intimate,
closeness-inducing topics during their interaction. Despite these
efforts, we anticipated that levels of romantic interest might be
considerably lower and more variable than was the case in Study 2,
where attractive models served as participants’ potential partner.
Thus, we planned to incorporate senders’ feelings of romantic
interest in the receiver into our analyses as a moderator and to
focus the test of our hypothesis in those pairs where at least some
minimal level of romantic interest was present.

11 In Studies 1 and 2, we also tested for mediation effects running in the
opposite direction from our hypotheses (i.e., in which attachment anxiety
scores were the outcome variable). The results were generally similar to or
weaker than those obtained in our original analyses. However, although the
reverse-direction tests sometimes yielded similar results to those testing
our hypotheses, these data should be considered in light of the relative
plausibility of the two different chains of perceptions. In the reverse-
direction version, individuals who perceive that they have communicated a
great deal of interest go on to infer that they were or appeared to be
inhibited by fears of rejection and ultimately conclude that they are anxious
regarding romantic relationships in general. The first of these inferential
steps seems highly questionable. Moreover, a self-perception analysis
would almost certainly require effects on reports of romantic interest in the
other person, which were not at all evident in Studies 1, 2, or 4 (and
controlled for in Study 3), and the results of Study 4 provide evidence for
the causal role of senders’ fears of rejection in guiding their inferences
regarding romantic interest communicated. Finally, even if it was the case
that individuals’ perceptions in the moment were partially guiding their
sense of their anxiety regarding relationships, such a pattern would be
broadly consistent with our analysis of how attachment anxiety, inhibi-
tions, and perceptions regarding romantic overtures are interrelated: Out-
side of the laboratory, individuals’ experiences in relationship initiation
situations may well contribute to their attachment anxieties, such that the
influence runs both ways.
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Method

Participants

Eighty-two introductory psychology students (41 male–female pairs)
participated in the study for partial course credit. In 22 of the pairs the
sender was male, and in the remaining 19 pairs the sender was female. All
participants who were recruited for the study had taken part in a previous
mass testing session, in which they provided basic demographic informa-
tion. Only those who were between 18 and 23 years of age, who did not
report being gay or lesbian, and who were not involved in a serious
romantic relationship were contacted regarding participation in this study.
Pair members were matched in terms of their ethnic background, and the
experimenter ascertained that pair members were unacquainted prior to
their session.

Procedure

Participants arrived in the laboratory for a study of “social perception in
first meeting situations.” To ensure that they did not meet before their
session began, each pair member was assigned to wait for the experimenter
in a different location. Pair members completed the RQ alone, in separate
rooms, prior to meeting each other. They then had a controlled interaction,
in which the receiver began by answering three questions from Aron,
Melinat, Aron, Vallone, & Bator’s (1997) closeness-generating procedure
(e.g., “If a crystal ball could tell you the truth about yourself, your life, the
future, or anything else, what would you want to know?”12). During the
time that the receiver was answering the questions, the sender was in-
structed to listen quietly and say nothing. Next, the sender was asked to
answer the same three questions to which the receiver had responded, as
well as three additional questions from Aron et al. (1997). The sender was
instructed that he or she could spend some time responding to things that
the receiver had said if he or she so desired. Thus, senders could make
overtures if they liked, such as referring to the other person’s comments or
noting similar feelings or experiences. To maximize the extent to which
senders’ metaperceptions regarding the feelings that they communicated
would be based on their own behavior rather than feedback from the
receiver, the receiver was instructed to listen quietly and say nothing during
the sender’s response.

Participants then completed questionnaires about the interaction. Send-
ers and receivers answered the same four questions about romantic interest
and nonromantic liking communicated by the sender that were adminis-
tered in Study 2, as well as the same questions regarding the types of
overtures (if any) made by the sender. Senders answered the same ques-
tions regarding their actual romantic interest and liking as in Study 2.

Results

Senders’ Actual Romantic Interest in the Receiver

Before proceeding to our central analyses regarding the link
between senders’ level of attachment anxiety and the signal am-
plification bias, we sought to confirm that senders’ scores on the
four attachment dimensions were not significantly related to their
actual romantic interest in the receiver. This time, unlike in Stud-
ies 1 and 2, there was one significant relationship: Senders who
gave high ratings to the secure dimension were less romantically
interested in the receiver, r(39) � �.38, p � .025. The relationship
between attachment scores and actual romantic interest repre-
sented a problem for the planned analyses in that it would be
unclear whether connections between senders’ scores on the at-
tachment anxiety dimension and their metaperceptions regarding
romantic interest communicated were due to their attachment
styles or their level of actual romantic interest in the receiver.

Indeed, overall there was a strong correlation between senders’
actual romantic interest and metaperceptions regarding romantic
interest communicated, r(39) � .66, p � .01. To avoid this
potential confound, we opted to examine senders’ attachment
anxiety in terms of their scores on the preoccupied dimension only.
Scores on this dimension were not significantly related to actual
romantic interest, r(39) � .02, ns, and this dimension, which
closely resembles Hazan and Shaver’s (1987) anxious–ambivalent
style, seemed most prototypical of the feelings that we wanted to
capture: fears of rejection and a sense of unworthiness coupled
with a desire for intimacy with others.

Senders’ Attachment Anxiety and the Signal
Amplification Bias

Preliminary analyses revealed that senders’ actual romantic in-
terest in the receiver was highly variable and frequently quite low
(M � 3.80, SD � 1.83). Accordingly, median splits were per-
formed to divide senders into high romantic interest (n � 22,
score � 3, M � 5.18, SD � 1.22) and low romantic interest
(n � 19, score � 3, M � 2.21, SD � 0.84) groups, and into high
attachment anxiety (n � 20, score � 3) and low attachment
anxiety (n � 21, score � 3) groups. Senders’ metaperceptions and
receivers’ impressions regarding romantic interest communicated
were entered into a 2 (attachment anxiety: high vs. low) � 2
(romantic interest: high vs. low) � 2 (judgment type: senders’
metaperceptions vs. receivers’ impressions) repeated-measures
ANOVA, with pairs as the unit of analysis. The analysis yielded a
three-way interaction between attachment anxiety, romantic inter-
est, and judgment type, F(1, 37) � 3.91, p � .056. The cell means
are presented in Table 3.

Simple effects analyses conducted within the high attachment
anxiety group yielded a Romantic Interest � Judgment Type
interaction, F(1, 73) � 10.22, p � .01. Further analyses of the
discrepancies between senders’ metaperceptions and receivers’
impressions revealed that those senders who were romantically
interested in the receiver demonstrated the signal amplification
bias, F(1, 37) � 7.79, p � .01, whereas those who were not
exhibited a marginal tendency to underestimate romantic interest
communicated, F(1, 37) � 3.42, p � .07. Within the low attach-
ment anxiety group, there was only a main effect for romantic
interest, F(1, 73) � 10.33, p � .01, and neither of the discrepan-
cies between senders’ metaperceptions and receivers’ impressions
was significant (Fs � 1).

Another way of considering the simple effects for senders high
in attachment anxiety is to examine how these individuals’ meta-
perceptions and behavior (as indicated by receivers’ impressions)
were related to their level of romantic interest in the receiver.
Analyses revealed that the more interested these senders were in
the receiver, the less romantic interest they actually communi-
cated, F(1, 73) � 8.93, p � .01. Senders’ metaperceptions did not
reflect an awareness of this pattern, however. Indeed, there was a

12 Test item from “The Experimental Generation of Interpersonal Close-
ness: A Procedure and Some Preliminary Findings,” by A. Aron, E.
Melinat, E. N. Aron, R. D. Vallone, and R. J. Bator, 1997, Personality and
Social Psychology Bulletin, 23, p. 374. Copyright 1997 by Sage Publica-
tions Ltd. Reprinted with permission.
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tendency for senders to think that they communicated more ro-
mantic interest when they were more attracted to the receiver, F(1,
73) � 2.97, p � .09.

The only other significant effect yielded by the overall analysis
that involved judgment type was a two-way interaction between
romantic interest and judgment type, F(1, 37) � 7.00, p � .025,
which was qualified by the three-way interaction described above.
Parallel analyses of perceptions of nonromantic liking communi-
cated yielded only a two-way interaction between liking and
judgment type whereby there was greater exaggeration of liking
communicated when liking was high rather than low, F(1,
36) � 6.31, p � .025.

Analyses treating attachment anxiety and romantic interest as
continuous variables. A regression analysis conducted on the
discrepancies between senders’ metaperceptions and receivers’
impressions of romantic interest communicated in which attach-
ment anxiety scores and romantic interest were treated as contin-
uous variables yielded a significant Attachment Anxiety � Ro-
mantic Interest interaction (b � 0.32, � � .45), t(37) � 3.69, p �
.001. Simple effects analyses revealed that at low levels of interest
attachment anxiety was associated with underestimating romantic
interest communicated (b � �0.58), t(37) � 2.72, p � .005,
whereas at high levels of interest it was associated with overesti-
mating romantic interest communicated (b � 0.59), t(37) � 2.85,
p � .005. Further analyses revealed that a significant Attachment
Anxiety � Romantic Interest interaction was evident on receivers’
impressions (b � �0.34, � � �.63), t(37) � 4.92, p � .001, but
not on senders’ metaperceptions (t � 1). Overall, then, the findings
here were similar to those obtained in analyses treating attachment
anxiety as a categorical variable.

Types of overtures. We examined senders’ reports of whether
and how they tried to communicate that they felt positively toward
the receiver, along with receivers’ reports of the types of overtures
they detected, in the same manner as in Study 2. Positive nonver-
bal behaviors were analyzed in a 2 (attachment anxiety: high vs.
low) � 2 (romantic interest: high vs. low) � 2 (judgment type:
senders’ vs. receivers’ reports) repeated-measures ANOVA with
pairs as the unit of analysis. Results indicated main effects for
attachment anxiety and romantic interest, F(1, 36) � 13.75, p �
.001, and 4.01, p � .05, respectively, which were qualified by an
Attachment Anxiety � Romantic Interest interaction, F(1,
36) � 4.28, p � .05. The cell means are presented in Table 4.
Simple effects analyses revealed that although low attachment
anxiety senders were rated as exhibiting similar numbers of pos-
itive nonverbal behaviors across the high and low romantic interest
cells (F � 1), high attachment anxiety senders were rated as
exhibiting fewer positive nonverbal behaviors when they were
interested than when they were not, F(1, 36) � 7.81, p � .01.
Senders’ and receivers’ reports were not significantly different
(judgment type Fs � 1).

The only other significant or marginal effects obtained were on
self-disclosures, and here the results were very similar to those
obtained on positive nonverbal behaviors. Specifically, an Attach-
ment Anxiety � Romantic Interest interaction was evident, F(1,
36) � 4.29, p � .05, and senders’ and receivers’ reports were not
significantly different (judgment type ps � .29). Simple effects
analyses revealed that although low attachment anxiety senders
were rated as exhibiting similar degrees of self-disclosure across
the high and low romantic interest cells (Ms � 0.07, SD � 0.16,
and 0.02, SD � 0.05, respectively, F � 1), high attachment anxiety
senders were rated as exhibiting lower self-disclosure when they
were interested than when they were not (Ms � 0, SD � 0,
and 0.17, SD � 0.32, respectively), F(1, 36) � 4.78, p � .05.
Further analyses confirmed that reports of senders’ positive non-
verbal behaviors and self-disclosures both tended to be positively
related to receivers’ impressions of romantic interest communi-
cated, r(38) � .33, p � .05, and r(38) � .27, p � .09, respectively.

Overall, then, although reports of senders’ positive nonverbal
behaviors and self-disclosure varied according to senders’ actual

Table 4
Sender’s Positive Nonverbal Behaviors as Noted by Sender and
Receiver as a Function of Sender’s Level of Attachment Anxiety
and Actual Romantic Interest in Receiver (Study 3)

Attachment anxiety Sender Receiver All participants

High
High interest (n � 11)

M 1.15 0.70 0.92
SD 1.41 1.27 1.02

Low interest (n � 8)
M 2.04 1.83 1.94
SD 1.58 1.32 0.91

Low
High interest (n � 10)

M 0.60 0.43 0.52
SD 0.86 0.70 0.53

Low interest (n � 11)
M 0.49 0.52 0.50
SD 1.03 0.81 0.57

Table 3
Sender’s Metaperception and Receiver’s Impression Regarding
Romantic Interest Communicated by Sender as a Function of
Sender’s Level of Attachment Anxiety and Actual Romantic
Interest in Receiver (Study 3)

Attachment anxiety
Sender’s

metaperception
Receiver’s
impression

High
High interest (n � 12)

M 4.46 2.92
SD 1.01 1.16

Low interest (n � 8)
M 3.44a 4.69a

SD 0.94 1.28
Low

High interest (n � 10)
M 4.40a 3.95a

SD 1.31 1.94
Low interest (n � 11)

M 2.91a 2.86a

SD 1.14 1.36
Overall (N � 41)

M 3.83a 3.50a

SD 1.27 1.59

Note. Responses were made on 9-point scales where higher numbers
reflected perceptions of more positive feelings communicated. Within each
row, means sharing a common subscript do not differ significantly from
one another.
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romantic interest in the receiver and level of attachment anxiety,
there was no evidence in any cell of the design on any measure that
senders and receivers focused on systematically different types of
overtures.

Perceived Transparency of Romantic Interest

The perceived transparency data were entered into a one-way,
two-level (high vs. low attachment anxiety) ANOVA. There was
no significant effect (F � 1, overall M � 1.17, SD � 0.76). A
correlational analysis using continuous attachment anxiety scores
yielded similar results, r(39) � .07, ns, as did analyses incorpo-
rating the romantic interest variable.

Discussion

The results of this study replicated the central finding from
Studies 1 and 2 in a more natural interaction context and, more
importantly, with receivers who were not making judgments of
attraction conveyed on a hypothetical basis. Senders who were
high in attachment anxiety demonstrated a significant signal am-
plification bias, perceiving that they had communicated more
romantic interest to the receiver than they actually had, whereas
senders who were low in attachment anxiety did not. As antici-
pated, however, this pattern was evident only for senders who
experienced some minimal level of romantic interest in the re-
ceiver. This specificity makes sense from an expected-augmenting
perspective, because the bias should depend on senders feeling
torn between a desire to communicate romantic interest and a fear
of being rejected, both of which are presumably more strongly
activated in the presence of feelings of attraction toward someone
else.

One aspect of the results was somewhat ironic: The more
interested that senders high in attachment anxiety were in their
partner, the less romantic interest they actually communicated.
This finding is consistent with previous research indicating that
anxious individuals tend to withdraw or disaffiliate in situations
that prompt evaluative concerns (Leary & Kowalski, 1995). It is
interesting to note, however, that in the present study senders with
attachment anxiety failed to realize that their overtures became
increasingly invisible with their increasing interest. Indeed, there
was a marginal tendency for them to instead perceive that they
communicated more positive feelings when their interest was
greater.

Once again, the significant relations with attachment anxiety
were specific to romantic interest and did not extend to perceptions
of nonromantic liking conveyed, and there was no evidence that
individuals’ perceptions of transparency regarding romantic inter-
est could account for the link between attachment anxiety and the
signal amplification bias. Moreover, as was the case in Study 2,
analyses of the types of behaviors that were prominent to senders
versus receivers provided no evidence that anxious senders’ ten-
dency to exaggerate the romantic interest they communicated was
due to their focusing on different behaviors than did the recipient
of their overtures. Consistent with the expected-augmenting hy-
pothesis, the signal amplification bias appeared to stem instead
from senders’ and receivers’ differential interpretations of the
same behaviors.

Study 4: Focusing on Previous Relationship Experiences

Taken together, the results of Studies 1–3 provide considerable
evidence of a link between attachment anxiety and the signal
amplification bias that is partially mediated by an expected-
augmenting process. This pattern is robust across different re-
search paradigms, and several of the most viable alternative ac-
counts for the relationship between attachment anxiety and the
signal amplification bias have been ruled out. Nonetheless, there is
a lingering interpretational problem attached to the fact that the
data from these studies are correlational in nature. Our final study
was designed to demonstrate more definitively a causal connection
between rejection anxieties and the signal amplification bias by
manipulating senders’ focus on the possibility of rejection and
assessing the impact of this manipulation on their propensity to
exaggerate the romantic interest communicated by their social
overtures. Senders were randomly assigned to reflect on a past
relationship-initiation attempt that was met either with rejection or
with acceptance. We expected that senders who were led to focus
on a rejection experience would demonstrate the signal amplifica-
tion bias to a greater extent than those led to focus on an accep-
tance experience, mimicking the effects associated with individual
differences in attachment anxiety.

Method

Participants

Twenty-nine senders (19 men and 10 women) and 29 receivers (10 men
and 19 women) who were aged 22 or younger, did not report being gay or
lesbian, and who were not involved in a serious romantic relationship
participated in the study for partial course credit. Four sender–receiver
pairs were dropped from the study because one or both pair members had
significant problems with the English language. The final sample consisted
of 25 opposite-sex sender–receiver pairs (16 with a male sender and 9 with
a female sender). There were 13 pairs in the accept condition and 12 in the
reject condition, and the ratio of male to female senders was virtually
identical across conditions. Participants’ mean age was 19.56 years. Ap-
proximately 54% of the participants were White; at about 30%, Asian
participants were the next most common ethnic group.

Procedure

The experimental procedure was identical to that followed in Study 2,
except that senders received one of two different primes prior to video-
taping their reply to the other person. Both primes took place in the context
of a questionnaire that senders completed about their past experiences with
trying to initiate or deepen personal relationships. Senders in the accept
condition were instructed as follows:

Most people have had a number of such experiences (e.g., suggesting
to someone else that you study together, go for coffee, or go to an
event together). And, most people have had some experiences where
the other person does not respond positively, as well as some expe-
riences where the other person does respond positively. We are
interested in the second type of experience.

Senders were asked to briefly describe a past occasion on which they
tried to initiate or deepen a relationship with another person and the person
responded positively. They then rated how accepted, happy, confident,
friendly, liked, enthusiastic, optimistic, and sociable they felt at the time.
Finally, they made parallel affect ratings for how they would feel if they
were to have a similar experience in the near future. Senders in the reject
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condition instead were asked to describe an occasion on which they had
made an overture and the other person did not respond positively, and they
rated how self-critical, hurt, awkward, angry, embarrassed, uncomfortable,
humiliated, and self-conscious they felt. Participants were instructed that if
they were unable to think of a relevant occasion at the moment, they should
skip ahead to the questions about how they would feel if they were to have
such an experience in the near future. All 13 senders in the accept condition
and 10 of the 12 senders in the reject condition did describe a relevant
personal experience. Examples of the experiences provided by senders in
the accept condition included the following:

After meeting a co-worker in a bar, I had exchanged phone numbers
with her. Later that week, I called and asked her to come shoot pool
with me. She said that she’d “love to go out.”

Just recently I asked a friend of mine (who I have a crush on) if he
wanted to get together to go see a movie. I was really nervous asking
him and it took up a lot of courage. I kinda stuttered when I was
asking him because I was so nervous but right away he said yes. I was
so relieved when he said yes.

Examples of the experiences provided by senders in the reject condition
included the following:

At a local bar I met a girl. We danced and had drinks, and seemed to
be hitting it off. Unfortunately when I prompted her for a possible
coffee date/phone number she refused and suggested that “we’ll run
into each other again sometime.”

At a summer camp I thought that this one girl in particular was very
interesting so I tried talking to her to get to know [her]. We were in
a public place at the time and she drew attention to us by completely
blowing me off.

Dependent Measures

Senders and receivers completed the same dependent measures regard-
ing romantic interest and nonromantic liking communicated by the sender
as in Studies 2 and 3 as well as the same questions regarding the types of
overtures (if any) made by the sender. Senders answered the same ques-
tions regarding actual romantic interest and liking as in Studies 2 and 3.

Results

Senders’ Focus on Rejection and the Signal
Amplification Bias

First, indices of senders’ actual romantic interest and liking and
of senders’ metaperceptions and receivers’ impressions regarding
romantic interest and nonromantic liking communicated were
computed by combining the relevant items. We then tested our
primary hypothesis regarding misunderstandings about romantic
interest communicated by entering senders’ actual romantic inter-
est, senders’ metaperceptions regarding romantic interest commu-
nicated, and receivers’ impressions regarding romantic interest
communicated into a 2 (prime: accept vs. reject) � 3 (judgment
type: senders’ actual romantic interest vs. senders’ metapercep-
tions vs. receivers’ impressions) repeated-measures ANOVA with
pairs as the unit of analysis. This analysis yielded a significant
Prime � Judgment Type interaction, F(2, 46) � 3.29, p � .05. The
cell means and standard deviations are presented in Table 5.

We conducted simple effects analyses by considering separately
the judgments made by pairs in the accept versus reject prime
conditions. A significant overall effect for judgment type was
evident in the reject prime condition, F(2, 46) � 7.94, p � .01, but

not in the accept prime condition (F � 1). Consistent with our
hypotheses, further analyses revealed that senders for whom re-
jection had been primed significantly overestimated the romantic
interest they communicated to receivers, F(1, 46) � 11.67, p �
.01, whereas senders for whom acceptance had been primed ex-
hibited no such pattern (F � 1). The only other significant effect
yielded by this analysis was a main effect for judgment type, F(2,
46) � 5.56, p � .01, whereby senders’ actual interest and esti-
mates of the interest they had communicated were both signifi-
cantly higher than receivers’ impressions ( ps � .025), but not
significantly different from each other. The Prime � Judgment
Type interaction effect was stronger when those who did not
describe a specific rejection experience were excluded.

We examined judgments regarding nonromantic liking by en-
tering these data into a parallel analysis. There were no significant
effects (Ms � 6.30, SD � 1.13, 5.78, SD � 1.16, and 5.52,
SD � 1.61, respectively) for senders’ actual liking, senders’ meta-
perceptions, and receivers’ impressions of nonromantic liking
communicated.

Types of overtures. We examined senders’ and receivers’ re-
ports of the sender’s overtures in the same manner as in Studies 2
and 3. The only significant or marginal effect that we obtained
involved references to the other person. A 2 (prime: accept vs.
reject) � 2 (judgment type: senders’ vs. receivers’ reports)
repeated-measures ANOVA with pairs as the unit of analysis
yielded an overall main effect for the prime, whereby both senders
and receivers reported more references to the other person in the
reject condition (M � 1.50, SD � 0.94) than in the accept condi-
tion (M � 0.56, SD � 0.75), F(1, 23) � 7.77, p � .01. Once again
senders’ and receivers’ reports did not differ significantly (inter-
action F � 1), and here correlational analyses provided no indi-
cation that reports of references to the other person were signifi-
cantly related to receivers’ impressions of romantic interest
communicated, r(23) � �.10, ns. Exploratory analyses suggested
that the effect of the prime on reports of senders’ references to the
other person was largely driven by reports of compliments that
senders paid to the other person.

Table 5
Sender’s and Receiver’s Judgments Regarding Sender’s
Romantic Interest as a Function of Experimental
Condition (Study 4)

Prime condition

Judgment type

Sender’s
true feelings

Sender’s
metaperception

Receiver’s
impression

Reject (n � 12)
M 5.00a 4.96a 2.96
SD 1.48 1.83 2.24

Accept (n � 13)
M 5.23a 4.69a 4.69a

SD 1.52 1.32 1.47
Overall (N � 25)

M 5.12a 4.82a 3.86
SD 1.47 1.55 2.04

Note. Responses were made on 9-point scales where higher numbers
reflected more positive feelings. Within each row, means sharing a com-
mon subscript do not differ significantly from one another.
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Perceived Transparency of Romantic Interest

The perceived transparency data were entered into a one-way,
two-level (accept vs. reject) ANOVA. There was no significant
effect (F � 1, M � 1.06, SD � 0.98).13

Discussion

The results of this experiment provide an important complement
to those obtained in Studies 1–3. Participants who were randomly
assigned to focus on a previous rejection experience exhibited a
substantial signal amplification bias, whereas those who were
instead assigned to focus on a previous acceptance experience did
not. As anticipated, then, an experimentally induced focus on the
possibility of rejection had effects that were parallel to those of
chronic rejection concerns or attachment anxiety. These findings
support our contention that rejection anxieties foster the signal
amplification bias and renders implausible third variable accounts
for the results obtained in our first three studies. Once again, there
was no evidence that the bias stemmed from senders focusing on
different behaviors than the recipient of their overtures.

It is interesting to note that in the present study, variation in the
degree of signal amplification bias exhibited by senders was due
primarily to changes in the amount of romantic interest that they
conveyed. Senders who had been primed with rejection commu-
nicated substantially less romantic interest than those who had
been primed with acceptance. However, senders were unaware of this
shift, estimating that similar levels of romantic interest had been
communicated across the acceptance and rejection conditions.

General Discussion

The results of these four studies provide substantial evidence
that fears of rejection prompt individuals to exhibit a signal am-
plification bias, whereby they perceive that their social overtures
communicate more romantic interest to potential partners than is
actually the case. Regardless of whether fears of rejection were
assessed in terms of chronic individual differences in attachment
anxiety or were instead temporarily induced by reflection on a
previous negative relationship experience, individuals who were
focused on the possibility of rejection overestimated the efficacy
of their efforts to convey positive feelings to an attractive person
of the opposite sex. Moreover, although in one case the link
between rejection anxieties and the signal amplification bias was
significant only when attachment anxiety was treated as a cate-
gorical variable, convergent evidence for this association was
obtained across a variety of experimental paradigms, ranging from
hypothetical scenarios and controlled interactions to face-to-face
exchanges.

Mediation analyses conducted in Studies 1 and 2 were consis-
tent with our contention that the signal amplification bias stems (at
least in part) from anxious individuals’ unwarranted expectation
that the recipient of their overtures will appreciate their strong
fears of rejection and take these inhibitions into account when
interpreting their behavior. In addition, we either evaluated or
controlled for the alternative possibilities that the bias stems from
anxious individuals’ actually being more interested in potential
partners or being more inclined to perceive their feelings of ro-

mantic interest as transparent, and we found no evidence that either
of these processes could account for the effects that were evident.

Perhaps most interesting, there was also no evidence that the
signal amplification bias stemmed from anxious individuals’ ten-
dency to focus on systematically different behaviors than those
emphasized by their interaction partners. The only study in which
senders’ reports of their overtures diverged from receivers’ reports
was Study 2, in which senders with attachment anxiety noted less
self-promotion than their receiver partners perceived. However,
because receivers’ reports of self-promotion were positively re-
lated to their impressions of senders’ romantic interest, this
sender–receiver discrepancy cannot readily account for the signal
amplification bias exhibited by senders with attachment anxiety.
The signal amplification bias thus appears to stem from anxious
senders’ erroneous beliefs about how the receiver will interpret
their behavior, rather than from a focus on different behaviors than
the receiver considers.

The related finding, that individuals with attachment anxiety
feel that they have made as many (if not more) attempts to
communicate positive feelings as nonanxious individuals, is also
intriguing. This pattern underscores that relationship-initiation
problems encountered by individuals with attachment anxiety may
stem not from a failure to try but rather from a failure to accurately
appraise the effectiveness of their efforts. In other words, the
signal amplification bias is an obstacle that these individuals
encounter after they perceive that they have overcome their inhi-
bitions and made efforts to forge a new attachment with someone
else. Where they seem to err is in failing to appreciate how
tentative and ambiguous those efforts appear to the object of their
affection. In our first study, where behavior was held constant and
clearly specified, the signal amplification bias exhibited by indi-
viduals with attachment anxiety was driven by differences in
metaperceptions: These individuals perceived that the same behav-
ior communicated more. However, in our subsequent studies in
which overtures could vary, behavior differences were also impor-
tant to anxious individuals’ signal amplification bias: Senders with
attachment anxiety failed to realize that they were communicating
less enthusiasm than nonanxious senders (especially in Studies 3
and 4). This particular manifestation of the signal amplification

13 Our metaperception questions, which were designed to provide the
best test possible of our hypotheses regarding the signal amplification bias,
were not ideal for examining perceived transparency. In particular, these
questions (together with the questions regarding actual attraction) did not
directly address the subjective feeling of transparency. Relatedly, senders
did not have the option of indicating that the receiver would not know how
they felt: Forced to pick a number to represent the receiver’s impression,
they might have reported their inner feelings as a “best guess” in the
absence of feeling that the receiver really had any insight into them (see
Vorauer, 2001). Thus our assessment of perceived transparency was some-
what imprecise. It is reassuring, however, that the results we obtained on
an additional question in Study 4 suggested that uncertainty in reporting
metaperceptions did not vary with senders’ fears of rejection and thus did
not represent a confounding influence in the present research. Senders were
asked to indicate how confident they were that their estimate of the
receiver’s impression of their romantic interest was correct on a 9-point
scale from 1 (not at all) to 9 (completely). Responses to this item did not
vary according to senders’ experimentally manipulated fears of rejection
(F � 1, overall M � 5.28, SD � 2.41).
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bias seems apt to be most typical of the dynamics that occur in
everyday social interaction: Although individuals with attachment
anxiety are more tentative in their efforts, they fail to realize this
because of an unwarranted expectation that their interaction part-
ner will interpret their behavior in light of their inhibitions.

In this vein, it is a bit surprising that the open-ended data
suggested relatively few clear behavioral differences between
senders high and low in attachment anxiety who were romantically
interested in their interaction partner. It is important to appreciate,
however, that our measure of overtures was designed only to
capture the positive behaviors that were salient to senders versus
receivers and not to assess senders’ behavior in a fine-grained
manner. There may well have been subtle differences across send-
ers high and low in attachment anxiety with respect to how the
behaviors were enacted or in the incidence of negative, discour-
aging signals, to which senders’ and receivers’ reports were in-
sensitive. Achieving a more precise understanding of how anxious
individuals’ initiation efforts differ from those of nonanxious
individuals represents an interesting avenue for future investiga-
tion. Such work would also complement existing research indicat-
ing that insecure attachment is generally associated with reduced
flexibility and topical reciprocity in self-disclosure (Mikulincer &
Nachshon, 1991).

Across all four studies, a significant signal amplification bias
was only evident for risky communications. In Studies 1–4, send-
ers with attachment anxiety significantly overestimated the roman-
tic interest but not the nonromantic liking that they conveyed to
receivers, and significant bias occurred only for relatively direct
overtures in Study 1 and the high-interest group in Study 3. The
specificity of the bias to communications that require senders to
overcome their inhibitions fits well with an expected-augmenting
account for the findings. The fact that rejection anxieties were not
significantly associated with a signal amplification bias under the
various low-risk “control” conditions that were considered (i.e.,
nonromantic feelings, very indirect overtures, and low romantic
interest in the potential partner) underscores that the influence of
individuals’ attachment orientation emerges most clearly in situa-
tions involving personal vulnerability and is therefore consistent
with recent theory and research emphasizing a Person � Situation
interactionist approach (e.g., Mischel & Shoda, 1995).

Why Are Rejection Anxieties Associated
With Expected Augmenting?

The results of the present studies were consistent with our
contention that rejection anxieties are linked to the signal ampli-
fication bias by virtue of an expected-augmenting process,
whereby individuals with attachment anxiety (incorrectly) assume
that the recipient of their overtures will appreciate the scope of
their inhibitions and that he or she will take these inhibitions into
account when interpreting their behavior. But at what point in this
process do the inferences of individuals high and low in attach-
ment anxiety diverge? One possibility is that anxious individuals’
higher feelings of inhibition tell the whole story: Perhaps all
individuals share a similar tendency to overestimate the transpar-
ency of their inhibitions, but because individuals with attachment
anxiety have stronger inhibitions, this tendency leads them to
expect their potential partner to see them as more inhibited and
therefore to do more augmenting. Alternatively, individuals with

attachment anxiety might have a stronger tendency than nonanx-
ious individuals to overestimate the transparency of their inhibi-
tions. Only this pattern, which would be consistent with research
indicating that attachment insecurities are linked to reduced cog-
nitive openness and flexibility (Mikulincer, 1995, 1997; see also
Davis & Oathout, 1992), would imply a uniquely flawed judgment
process for individuals with attachment anxiety. However, the fact
that we found no evidence that rejection anxieties were associated
with a greater tendency to overestimate the transparency of one’s
romantic interest in a potential partner runs counter to this possi-
bility. Thus, our results suggest that anxious individuals’ relatively
biased judgments stem from the extreme nature of their beliefs
regarding their social inhibitions rather than from any greater
reliance on this self-knowledge when estimating how their behav-
ior appears to others.

Implications

The present findings linking rejection anxieties to the signal
amplification bias would seem to provide significant insight into
relationship-formation problems encountered by persons with at-
tachment anxiety. The tendency of these individuals to overesti-
mate the romantic interest that they have communicated may
render them more likely to interpret a neutral or lukewarm “re-
sponse” from their potential partner as rejection. It is interesting,
then, that if individuals with attachment anxiety tend to be watch-
ing for reciprocation of stronger overtures than their potential
partner detects, they may subsequently feel disappointed and with-
draw as a function of having had inflated rather than pessimistic
expectations about how he or she would respond to their efforts.

In addition to hindering relationship formation by reducing the
likelihood that individuals with attachment anxiety will maintain
their communication attempts and attentiveness to cues from the
other person, the signal amplification bias may reinforce and
deepen the fears of rejection that fostered the bias in the first place.
The bias may thus represent one mechanism by which initially
minor levels of attachment anxiety can grow more serious over
time. This seems particularly likely in view of research document-
ing strong reciprocity effects in interpersonal attraction (e.g., Aron,
Dutton, Aron, & Iverson, 1989): Individuals who fail to effectively
communicate their positive feelings are apt to actually be less
sought after by others.

How might this negative cycle be prevented? Although clear
social feedback regarding the efficacy of their communication
efforts would presumably enhance anxious individuals’ apprecia-
tion of the ambiguity of their overtures (and also of the nondiag-
nosticity of perceived rejection), such feedback is apt to be quite
rare in everyday social interaction (Blumberg, 1972). Thus, inter-
ventions such as social skills or social effectiveness training might
profitably provide such feedback or, alternatively, could directly
expose individuals to an outside visual perspective on themselves.
However, despite recent research suggesting that exposure to such
a perspective can enhance metaperception accuracy in terms of
calibration (Albright & Malloy, 1999), it remains unclear whether
such feedback can reduce a systematic actor–observer judgment
discrepancy such as the signal amplification bias. Especially in
view of the aforementioned connection between attachment inse-
curities and reduced cognitive openness, further investigations are
needed to determine whether individuals with attachment anxiety
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might instead just interpret the additional information in line with
their preconceptions.

Finally, although the present research has focused exclusively
on the initiation of romantic relationships, we believe that our
basic analysis may well be applicable in later relationship stages
and across different types of social bonds. In particular, the inter-
personal dynamics examined in the current studies seem quite
relevant to risky communications in ongoing relationships, such as
trying to convey anger or hurt feelings to a romantic partner.
Inhibitions surrounding these types of communications may also
foster a signal amplification bias. The present analysis thus com-
plements research by Downey and Feldman (1996) demonstrating
that rejection sensitivity is associated with dissatisfaction in on-
going romantic relationships. In particular, our findings regarding
the signal amplification bias suggest that the process by which
rejection concerns trigger overly negative interpretations of a part-
ner’s actions and foster relationship difficulties might sometimes
start with individuals’ misunderstanding of the messages commu-
nicated by their own behavior. Our analysis is also relevant to
Downey and colleagues’ research (Downey & Feldman, 1996;
Downey, Freitas, Michaelis, & Khouri, 1998) demonstrating that
rejection sensitivity can lead to more negative relationship behav-
iors in the context of conflict and that these negative behaviors
may actually serve to elicit the expected rejection from a romantic
partner. Our findings suggest that the maladaptive responses to
conflict evidenced by individuals who are concerned with rejection
might be compounded by a tendency to overestimate the warm
feelings conveyed by any (potentially invisible) positive overtures
that they do try to make during clashes with their partner.

Consider, in addition, cooperative overtures in group contexts.
Because such overtures center on suggesting a cooperative ap-
proach to a group problem rather than on the formation of a
personal relationship, (perceived) rejection may be taken less
personally but may lead to general negative conclusions about
others. People may infer a more individualistic norm than is
warranted and experience feelings of alienation that seem espe-
cially inescapable. In sum, we believe that examining the signal
amplification bias with respect to social overtures other than the
initiation of romantic relationships represents an interesting direc-
tion for future research. It will also be important to investigate the
generalizability of the present findings to nonstudent populations
and to cultures outside of North America.

Concluding Remarks

In a recent comprehensive review of the psychological litera-
ture, Baumeister and Leary (1995) concluded that “the desire for
interpersonal attachment may well be one of the most far-reaching
and integrative constructs currently available to understand human
nature” (p. 522). The present research on the tendency to exag-
gerate the romantic interest communicated by one’s own social
overtures has illuminated one obstacle that individuals with attach-
ment anxiety face in their efforts to forge new connections with
others: They may not appreciate that their “first move” has gone
virtually unnoticed by the object of their affection. Given anxious
individuals’ personal insecurities, it is somewhat counterintuitive
that their relationship difficulties may stem in part from enhanced
rather than overly negative beliefs about their communication
efficacy. We hope that future research will focus on achieving a

deeper understanding of the implications of these inaccurate per-
ceptions for relationship formation.

In addition, researchers have recently called for more fine-
grained analyses of social interactions to inform treatments for
loneliness (e.g., Ernst & Cacioppo, 1999). The present findings
highlight the contrast between what individuals with attachment
anxiety believe they have communicated regarding their interest in
relationship formation and what their interaction partners perceive.
Thus, it may prove useful to consider the signal amplification bias
when planning interventions that are designed to help children and
adults with attachment anxiety interact with others in a more
rewarding manner.
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Appendix

Stimulus Tape Script for Studies 2 and 4

1. General Self-Description
What personal qualities are important to how you see yourself?

It’s important to me to have good relationships with other
people. And, I’d like to believe that I am an independent thinker. I
think that I am open-minded, although sometimes I have my own
clear opinions about things . . . . Maybe most important, I always try
to have a sense of humor. And when I really want something I work
hard for it.
What do you consider to be your negative qualities?

Well, I think I sometimes appear to be more confident than I really
am. I sometimes feel insecure . . . and I question myself a lot. Although
I am quite outgoing with friends and family, around people I know less
well I tend to be a little shy. I get really uncomfortable speaking in
front of a group.
2. University Experiences
a. Academic Experiences (lectures, readings, assignments, instructors,
fellow students, etc.)

Positive?
So far things have gone pretty well and most of my courses

are interesting. I’ve gotten some good marks, which is encouraging.
Negative?

So far so good . . . . Nothing too bad has happened, except for
being a little stressed!

b. Social Experiences (interactions with friends, classmates, &
roommates; parties, sports, clubs, etc.)

Positive?
I’ve met a few students in my classes who are interesting and

really nice. That’s helped because I broke up with my
boyfriend/girlfriend a little while ago and I am more “on my own” than
I expected to be.

Negative?
Nothing negative, but I would like to meet more people. I’d

like to find out more about different things going on around campus. So
far I haven’t done that much.
3. Career Goals

Well, I’m still not all that sure about the direction I want to
take. I am interested in psychology, but I don’t think that I want to try
to get into it as a career. Probably law. I do want to do something
where I spend a fair amount of time with other people.
4. Relationships with Family Members

My family relationships are generally really good—except that I
don’t always get along with my brother/sister.
5. Anything else that is important to how you see yourself (e.g.,
accomplishments, experiences, relationships)

Not that I can think of right now . . . Except that I’m looking forward
to hearing your reply, we probably have some things in common.
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