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ABSTRACT

Rejection sensitivity and negative cognitive biases have been identified as important
risk factors for depression. Rejection sensitivity is defined as the tendency to anxiously
anticipate, easily perceive, and overreact to rejection. Although prior studies have
found an association between one component of rejection sensitivity, the tendency
to anxiously anticipate rejection, and depression, little is known about the
mechanisms through which anxious anticipation of rejection might confer
depression risk. One possibility is that rejection anticipation leads to negatively
biased interpretations, a cognitive risk factor for depression. Results from two
studies (one cross-sectional, one longitudinal) indicate that negative interpretation
biases mediate the association between the anxious anticipation of rejection and
depressive symptoms. These findings indicate that interpretation biases represent a
mechanism through which anxious anticipation of rejection confers risk for
depression, and suggest that interventions designed to challenge negative
interpretations may help to decrease depression risk among individuals who
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anticipate rejection.

Depression is a pervasive disorder with a high public
health burden that affects individuals around the
world (World Health Organization, 2008). The DSM-5
states that the 12-month prevalence of Major Depress-
ive Disorder in the United States is 7% (American Psy-
chiatric Association, 2013). In their lifetimes, 16.6% of
Americans will be diagnosed with major depressive
disorder, making it the most prevalent mental disorder
in the United States (Kessler et al., 2005). It is important
to determine the underlying processes that are related
to depression in order to develop clinical strategies
that correct the potential risk factors, rather than treat-
ing the symptoms of depression after they develop
(Liu, Kraines, Massing-Schaffer, & Alloy, 2014). If we
can identify and treat risk factors for depression,
perhaps we can prevent the problem before it starts.

Previous research has established that interperso-
nal problems and cognitive biases are important risk
factors for depression. An important personality
phenomenon that exists at the intersection of

cognitive biases and interpersonal problems is rejec-
tion sensitivity, or the tendency to “anxiously expect,
readily perceive, and overreact” to rejection (Ayduk,
Downey, & Kim, 2001; Downey & Feldman, 1996;
Downey, Feldman, Khuri, & Friedman, 1994). Rejection
sensitivity is associated with insecure attachment
beginning in childhood (Bowlby, 1980); responses to
perceived rejection include dejection, emotional with-
drawal, hostility, and jealousy (Baumeister & Leary,
1995; Coie, Lochman, Terry, & Hyman, 1992; Coyne,
1976; Dodge & Somberg, 1987; Lefkowitz & Tesiny,
1984; Salovey & Rodin, 1986). Rejection sensitive indi-
viduals anticipate rejection from peers and loved ones,
leading to interpersonal difficulties. These individuals
also experience anxiety when expressing needs or vul-
nerabilities to others, making them less likely to form
stable and strong interpersonal relationships
(Bowlby, 1980; Downey & Feldman, 1996; Downey,
Freitas, Michealis, & Khouri, 1998; Kobak & Hazan,
1991).
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Most research has focused on one specific aspect
of the rejection sensitivity construct: anxious antici-
pation of rejection. Anxious anticipation refers to the
expectation that one will be rejected in the future,
before the potential for rejection even begins. Much
of this research has used the Rejection Sensitivity
Questionnaire (RSQ), which asks the participant to
imagine a potentially vulnerable position in which
they are forced to ask another person for help. The
RSQ assesses how anxious the participant would be
about the other person’s response and how likely
the participant thinks the other person would be to
respond in an accepting manner (Downey &
Feldman, 1996). A rejection sensitive individual
would be very concerned that the other person
involved would not wish to help them and would
anticipate rejection in these scenarios. Although
scores on the RSQ are commonly referred to as “rejec-
tion sensitivity”, the questionnaire only measures the
anxious anticipation of rejection, and does not
measure the other two components of rejection sensi-
tivity (the tendency to readily perceive or overreact to
rejection). Therefore, we will use the more specific
term “anxious anticipation of rejection” to refer to
this construct.

A longitudinal study by Ayduk et al. (2001) found
that individuals who anticipated rejection and then
experienced it had an increased risk of depressive
symptoms in the future when compared with both
other individuals who anticipated rejection but did
not experience it and individuals who did not antici-
pate rejection but did experience it. This study also
showed that the anxious anticipation of rejection cor-
related with an increased concern with preventing the
occurrence of rejection. According to theories of rejec-
tion sensitivity, an instance of rejection confirms a
rejection sensitive person’s worst fears (Ayduk et al.,
2001). This in turn leads to despair and hopelessness,
and eventually depression. While prior research has
demonstrated an association between anxious antici-
pation of rejection and depression both cross-section-
ally (Downey & Feldman, 1996; Pearson, Watkins,
Mullan, & Moberly, 2010; Tops, Riese, Oldehinkel,
Rijsdijke, & Ormel, 2008) and longitudinally (Ayduk
et al, 2001; Chango, McElhaney, Allen, Schad, &
Marston, 2012; Liu et al.,, 2014), little is known about
the mechanisms through which the anxious antici-
pation of rejection might confer depression risk.

One possible mechanism of the relationship
between the anxious anticipation of rejection and

depression is negative interpretation bias (Mor &
Inbar, 2009). Interpretation is the process of assigning
meaning to a situation whose valence is unclear
(Wisco & Nolen-Hoeksema, 2010). People can interpret
such ambiguous situations in positive, benign, or
negative ways. Cognitive theories state that interpret-
ation of ambiguous situations is important in the
development and maintenance of emotional dis-
orders including depression (Beck, 1967; Bower,
1981, 1987; Mogg, Bradbury, & Bradley, 2006), and
prior research has demonstrated that negative
interpretation bias, or a tendency to interpret such
situations as negative, increases risk for depression
(Hertel & Mathews, 2011; Hertel, Mor, Ferrari, Hunt, &
Agrawal, 2014; Mathews & MaclLeod, 2005). This is
because negative cognitive biases make negative
content more easily accessible in the mind, which
leads to negative affect (Hertel et al, 2014). Past
studies on this topic have shown that dysphoric or
depressed people interpret emotionally ambiguous
situations in a negatively biased fashion (Carver,
Ganellen, & Behar-Mitrani, 1985; Haley, Fine, Marriage,
Moretti, & Freeman, 1985; Krantz & Hammen, 1979;
Miller & Norman, 1986; Vocken, Bogels, & Peeters,
2007; Wisco, Gilbert, & Marroquin, 2014; Wisco &
Nolen-Hoeksema, 2010) and that dysphoric rumina-
tors complete negative word fragments faster than
benign ones (Hertel et al,, 2014).

The anxious anticipation of rejection may lead to
the kinds of negative interpretations that have
been associated with depression risk. Because these
individuals begin worrying and anticipating rejection
long before a social situation even begins, they may
be predisposed to interpret ambiguous information
in a negatively biased fashion. For example,
imagine that an individual who tends to anxiously
anticipate rejection missed a day of class and knew
he needed to ask a classmate for notes in order to
learn the material. This individual would already be
concerned and nervous about the interaction
before even approaching the other student. The
fear of potential rejection and the anticipation of it
would make rejection seem inevitable. When he
asks the classmate for notes, he may interpret the
other individual's actions (e.g. seeming distracted,
not smiling) in negative ways, regardless of their
actual valence.

Prior research supports the view that anxious
anticipation of rejection leads to these kinds of nega-
tive cognitions. Rejection sensitivity has been
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associated with a specific rejection-related bias
characterised by schema-congruent processing (Mor
& Inbar, 2009). This is thought to be due to an insecure
working model, doubt, and anxiety (Downey &
Feldman, 1996). People who anticipate rejection are
more likely to interpret ambiguous social cues in a
manner that is consistent with these insecurities and
their fear of rejection (Liu et al., 2014). These individ-
uals also worry about whether or not others will
accept them and anticipate that they will not (Mor &
Inbar, 2009). These expectations of rejection lead to
the development of negative interpretations of
social situations and in turn, these interpretations
lead to behaviour that causes rejection to occur (Mor
& Inbar, 2009). While these studies have established
a relationship between rejection expectation and
negative interpretation bias, they have not examined
whether the resulting interpretation biases play a
role in conferring depression risk.

The goal of these studies is to examine negative
interpretation biases as possible mechanisms of the
relationship between the anxious anticipation of rejec-
tion and depressive symptoms. We predict that the
anxious anticipation of rejection leads to the develop-
ment of negative interpretation biases, which in
turn confer risk for depressive symptoms, and that
interpretation  biases explain the association
between the anxious anticipation of rejection and
depressive symptoms. We examine this hypothesis
in two studies using different measures of interpret-
ation bias that have been associated with depressive
symptoms in prior research.

Study 1

In Study 1, we examined two distinct types of
interpretation biases that may mediate the association
between the anxious anticipation of rejection and
depressive symptoms: interpretation generation and
interpretation selection. Generation refers to the
process of identifying all the interpretations one can
think of for a given situation, and selection is the
process of selecting one interpretation as the most
likely explanation (Franklin, Huppert, Langner,
Leiberg, & Foa, 2005; Huppert, Pasupuleti, Foa, &
Mathews, 2007; Stopa & Clark, 2000; Wisco & Nolen-
Hoeksema, 2010; Wisco et al., 2014). If presented
with an ambiguous scenario such as “You are
walking down the street, and you see one of your
friends coming the other way with a group of
people. You wave, but your friend doesn’t respond.
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Why?”, one may generate several possible interpret-
ations (Wisco & Nolen-Hoeksema, 2010). A potential
positive or neutral interpretation could be “My friend
did not respond because they did not see me” or
“My friend did not respond because they were dis-
tracted by an important conversation”. A potential
negative interpretation could be “My friend did not
respond because they are mad at me” or “My friend
did not respond because they were too embarrassed
to acknowledge me in front of the group”. An individ-
ual with a negative interpretation bias would most
likely generate and then select one of the latter
interpretations.

Prior research has indicated that individuals with
depressive symptoms show negative biases in both
interpretation generation and selection (Huppert
et al,, 2007; Wisco & Nolen-Hoeksema, 2010; Wisco
et al, 2014). Although interpretation bias in general
has been studied in individuals who anxiously antici-
pate rejection, prior rejection sensitivity research has
not differentiated between generation and selection
of interpretations. We predict that both of these
biases will be affected by the anxious anticipation of
rejection, as individuals who fear rejection would be
more likely to generate rejection-related interpret-
ations and select these as most likely. In this study,
we analysed data from a previously completed study
(Wisco & Nolen-Hoeksema, 2010; Wisco et al,, 2014)
to examine whether either or both of these negative
interpretation biases mediate the association
between the anxious anticipation of rejection and
depressive symptoms.

Method

Participants

For the parent study (Wisco & Nolen-Hoeksema, 2010),
89 participants who met study inclusion criteria were
recruited from an undergraduate psychology subject
pool and from flyers posted around a university
campus.' They were compensated with research par-
ticipation credit or with 15 dollars, respectively.
Three participants were excluded from these analyses
due to missing data, leaving a final sample of 86 par-
ticipants. The participants ranged in age from 18 to 31
years old, with a mean (M) of 20.9 (standard deviation
(SD) = 3.0). The group contained 35 males (40.7%) and
51 females (59.3%). The demographics of the group
were as follows: 44.2% White, 25.6% Asian, 18.6% His-
panic, 5.8% Black or African American, and 5.8%
Multiracial.
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Materials

Interpretation Bias Questionnaire (IBQ; Wisco &
Nolen-Hoeksema, 2010). This questionnaire contains
10 vignettes that describe ambiguous social situ-
ations. Participants were asked to imagine the pre-
sented situation happened to themselves (see
note 1). After imagining the scenario the participants
were asked to write down all the possible explanations
that came to mind and select the interpretation they
thought was the most likely explanation by circling
it. In order to ensure that the participants understood
the directions, a practice vignette was completed and
reviewed by the experimenter. After this initial prac-
tice vignette, the participants were asked to complete
the remaining vignettes at their own pace.

Interpretation ratings — participant. After the partici-
pants completed the IBQ, they were asked to rate the
valence of their interpretations, rating the positivity
and negativity on Likert-type scales from not at all
(1) to extremely (5). Valence scores for each generated
interpretation were computed by subtracting the
negativity score from the positivity score, resulting in
a total score ranging from —4 to 4, with higher
numbers indicating more positive interpretations. An
interpretation generation score was computed using
the mean valence of all generated interpretations
and an interpretation selection score was computed
using the mean valence of the 10 interpretations
which were selected by the participants as the most
likely explanation for each of the 10 situations. In
our sample, interpretation generation and interpret-
ation selection were highly correlated with each
other according to the participant valence ratings,
intra class correction (ICC) =.76, 95% Cl .65-.83.

Interpretation ratings - coder. Coder ratings were
also included to provide a more objective measure
of interpretation valence that is not influenced by
any rating biases on the part of the participants.
After study completion, participants’ responses on
the IBQ were also coded by two independent coders
who were unaware of participant condition and dys-
phoria status. The responses were coded using the
same Likert-type scales. The coders were given a
coding manual containing example responses as
anchors. “Negative” was operationalised as being
any interpretation that reflected poorly upon the par-
ticipant or had negative consequences for his or her
life, whereas “positive” included a positive portrayal

of the participant or indicated positive outcomes for
him or her. The coders showed adequate inter-rater
reliability and agreement for positivity (ICC=.88; k
=.78) and negativity (ICC=.92, k=.78), and all discre-
pancies were resolved by consensus. Mean valence
scores were computed for measures of both interpret-
ation generation and selection using the same
method as for the participant ratings. In our sample,
interpretation generation and interpretation selection
were correlated moderately according to the coder
valence ratings, ICC = .48, 95% Cl: .30-.62.

Beck Depression Inventory-Il (BDI-II; Beck, Steer, &
Brown, 1996). The BDI-ll is a commonly used self-
report measure of depression which has been shown
to be reliable and valid (Beck et al., 1996). It contains
21 items which are summed to provide a measure of
the severity of depressive symptoms. For this study,
participants were classified as either “non-dysphoric”
(BDI-II total score <9) or “dysphoric” (BDI-Il total
score >16), and this dichotomous dysphoria status
variable was used for all analyses. Our final sample
consisted of 41 (47.7%) dysphoric participants and
45 (52.3%) non-dysphoric participants.

RSQ (Downey & Feldman, 1996). The RSQ is a widely
used self-report measure that measures the anxious
anticipation component of rejection sensitivity. It con-
tains 18 items asking participants how concerned or
anxious they would feel about a situation (e.g. “How
concerned or anxious would you be over whether or
not your friend would want to help you out?”) on a
6-point scale from very unconcerned (1) to very con-
cerned (6). The participants are then asked to deter-
mine the likelihood that the other person would
respond positively (e.g. “ would expect that he/she
would willingly agree to help me out”) on a 6-point
scale from very unlikely (1) to very likely (6) (Downey
& Feldman, 1996). This measure is forward-scored for
the first portion of each question regarding concern,
and reverse-scored for the second portion of each
question regarding likelihood of a positive response.
Therefore, a higher score indicates higher levels of
anxious anticipation of rejection. This commonly
used measure has been found to be psychometrically
valid, internally consistent, and reliable with Cron-
bach’s alpha scores of a=0.83 (Downey & Feldman,
1996) and a =0.84 (Brookings, Zembar, & Hochstetler,
2001). Prior work has also shown a good level of test-
retest reliability with a correlation of 0.78 (p <.001)
(Downey & Feldman, 1996). In this study, we used a
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shortened version of the RSQ with eight-items. Our
Cronbach’s alpha for the shortened RSQ was 0.77.

Procedure

Interested individuals completed a pre-screening
questionnaire via email containing a modified
version of the BDI-Il, which contained all but one ques-
tion in the complete BDI-Il. The eliminated question,
which assessed suicidal ideation, was excluded due
to Institutional Review Board concerns about follow-
up with those who endorsed suicidal thoughts.
Using common cut-offs (e.g. Lyubomirsky, Caldwell,
& Nolen-Hoeksema, 1998), only those individuals
scoring below 9 (control) or 16 or above (dysphoric)
were invited to participate. The study was completed
within two weeks of the pre-screening process, and
the full BDI-Il was re-administered at the time of the
study; only individuals who still met the cut-off criteria
at the time of the study were included in the analyses.
The participants met individually with an exper-
imenter and provided informed consent, followed by
the IBQ, the interpretation ratings, and a packet of
questionnaires including the BDI-Il and the RSQ.

Data analysis plan

We planned simple mediational models for this study,
in which the anxious anticipation of rejection was
entered as the independent variable, negative
interpretation bias as the mediator, and dysphoria
status (i.e. non-dysphoric or dysphoric) as the depen-
dent variable. We used separate models for the two
types of interpretation bias (i.e. generation and selec-
tion). We used the bootstrapping approach to test sig-
nificance of indirect effects (Preacher & Hayes, 2008),
which is considered appropriate for small sample
sizes (MacKinnon, Lockwood, Hoffman, West, &
Sheets, 2002). Estimates of indirect effects are based
on 5000 resamples and we report unstandardised
coefficients and bias-corrected confidence intervals
for all indirect effects (a 95% confidence interval not
containing zero is statistically significant). Logistic
regression is used for models with binary outcomes
and linear regression is used for analyses with continu-
ous outcomes.

We also planned reverse mediational models to
test the direction of these effects. We adopted the
same analytic approach to the reverse models, with
negative interpretation bias serving as the indepen-
dent variable and the anxious anticipation of rejection
as the mediator. We again ran separate models for
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each index of interpretation bias (generation and
selection).

Results

We found that the anxious anticipation of rejection
was positively associated with dysphoria, as predicted
(see Figure 1). We ran separate mediational models
using participant and coder ratings of both interpret-
ation processes.

Participant ratings

Using ratings made by the participants of the valence
of their own responses to the vignettes, we ran med-
iational models with the anxious anticipation of rejec-
tion as the independent variable, interpretation bias
(generation or selection) as the mediator and dys-
phoria status as the dependent variable. Separate
models were run for interpretation generation and
selection biases.

Interpretation generation. The anxious anticipation
of rejection was significantly related to both dysphoria
status (Z=2.63, p=.008) and the mediator, interpret-
ation generation (t=—-4.81, p <.001; see Figure 1(a)).
The relationship between interpretation generation
and dysphoria status was also significant when con-
trolling for rejection sensitivity (Z=-2.46, p=.014).
When interpretation generation was included in the
model, the relationship between the anxious antici-
pation of rejection and dysphoria was no longer sig-
nificant (Z=1.38, p=.169). The indirect effect of the
anxious anticipation of rejection on dysphoria status
through interpretation generation was significant
(ab=.08, 95% CI [.02, .18]).

Interpretation selection. Rejection sensitivity was also
significantly related to dysphoria status (Z=2.63, p
=.008) and the mediator, interpretation selection
(t ==5.07, p<.001; see Figure 1(b)). The relationship
between interpretation selection and dysphoria
status was found to be significant when controlling
for the anxious anticipation of rejection (Z=-3.28,
p =.001). When interpretation selection was included
in the model, the relationship between the anxious
anticipation of rejection and dysphoria was no
longer significant (Z=0.88, p=.378). The indirect
effect of the anxious anticipation of rejection on dys-
phoria status through interpretation selection was
also significant (ab=.13, 95% Cl [.04, .26]).
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(@)

-.09%[SE=.02]

Interpretation Generation

Rejection Sensitivity

.16%[SE=.06]

v

-.89%[SE=.36]

(b)

-.14%[SE=.03]

(-.09[SE=.061)

Interpretation Selection

Rejection Sensitivity

.16%[SE=.06]

Dysphoria Status

-.92*[SE=.28]

(-.06[SE=.07])

Dysphoria Status

Figure 1. Mediational models examining interpretation biases as mechanisms of the association between rejection sensitivity and dysphoria
status: Study 1 participant ratings. (a) Mediational model of interpretation generation. (b) Mediational model of interpretation selection.

Note: Unstandardised coefficients are reported.

Coder ratings
We then ran the same mediational models using
ratings made by the independent coders of the
valence of the responses to the vignettes. We again
ran separate models for interpretation generation
and selection.

Interpretation generation. In this model, the anxious
anticipation of rejection had a significant relationship
with dysphoria status (Z=2.63, p=.008) and the
mediator, interpretation generation (t=-4.14,
p <.001; see Figure 2(a)). The relationship between
interpretation generation and dysphoria status was

(@)

also significant when controlling for the anxious antici-
pation of rejection (Z=-2.54, p=.011). When
interpretation generation was included in the model,
the relationship between the anxious anticipation of
rejection and dysphoria was no longer significant (Z
=1.51, p=.130). The indirect effect of the anxious
anticipation of rejection on dysphoria status through
interpretation generation was significant (ab=.07,
95% CI [.01, .18]).

Interpretation selection. In this model, the anxious
anticipation of rejection had a significant relationship
with dysphoria status (Z=2.63, p=.008) and the

Interpretation Generation

-.14*[SE=.01]

-1.69*[SE=.67]

Rejection Sensitivity

.16%[SE=.06]

(b)

-07#[SE=.02]

(-09[SE=.06])

Interpretation Selection

Rejection Sensitivity

.16%[SE=.06]

Dysphoria Status

-1.15%[SE=37]

(.10[SE=.06])

Dysphoria Status

Figure 2. Mediational models examining interpretation biases as mechanisms of the association between rejection sensitivity and dysphoria
status: Study 1 coder ratings. (a) Mediational model of interpretation generation. (b) Mediational model of interpretation selection.

Note: Unstandardised coefficients are reported.
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mediator, interpretation selection (t=-3.38, p=.001;
see Figure 2(b)). The relationship between interpret-
ation selection and dysphoria status was also signifi-
cant when controlling for the anxious anticipation of
rejection (Z=-3.15, p=.001). When interpretation
selection was included in the model, the relationship
between the anxious anticipation of rejection and dys-
phoria remained marginally significant (Z=1.67,
p =.095). The indirect effect of the anxious antici-
pation of rejection on dysphoria status through
interpretation selection was significant (ab =.08, 95%
Cl [.03, .19]).

Reverse mediational models

We also ran reverse mediational models in which
interpretation bias variables (generation and selec-
tion) were entered as the independent variable, dys-
phoria status as the dependent variable, and the
anxious anticipation of rejection as the mediator.
These reverse models address the issue of directional-
ity of the associations we found and show what the
relationship would look like with the anxious antici-
pation of rejection as the mediator. None of the indir-
ect effects in these models were significantly different
from zero. Point estimates ranged from —.38 to —.10.
All of the 95% confidence intervals contained zero.

Discussion

Our findings offer support for a mediational model in
which the anxious anticipation of rejection leads to
depression through both types of negative interpret-
ation biases. We found evidence that both generation
and selection of negative interpretations mediated
the association between the anxious anticipation of
rejection and depression, and the non-significant
reverse mediational models supported this direction
of effects. The results were consistent in both the par-
ticipant and coder ratings. This evidence suggests that
negative interpretation biases could be one of the
mechanisms that explain the relationship between
the anxious anticipation of rejection and dysphoria
status.

These findings also suggest that those who are
high in this measure of rejection sensitivity (i.e. those
who tend to anxiously anticipate rejection) have a ten-
dency to generate and select more negative interpret-
ations for ambiguous situations they face in order to
maintain that rejection-related expectation. If these
individuals are generating many potential negative
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explanations for ambiguous situations and then
selecting a very negative possibility as the most
likely explanation, they are confirming their own
fears of rejection with their negativity. These negative
interpretations in turn may increase risk for depressive
symptoms. If an individual repeatedly assumes the
worst and interprets neutral stimuli as negative, over
time they may train themselves to do so automatically.
Since negative beliefs are a major factor in the devel-
opment and maintenance of mood disorders like
depression (Beck, 1967), these individuals may be
putting themselves at risk for development of
depressive symptoms.

While these findings are promising, this study is
limited due a few factors. The first limitation of the
study is the potential overlap in measurement of
interpretation biases. The participants’ ratings on
these two types of biases were highly correlated.
This may be due to the fact that our measure only
allows participants to select interpretations from
their previously generated options. This means that
they could not select something that they had not
generated earlier. Future research should examine
interpretation generation and selection using separate
measures in order to provide a measure of interpret-
ation selection unconfounded with generation. The
second, more serious, limitation of the study is the
cross-sectional nature of the data collection. Because
mediation is intended to measure changes over
time, it is difficult to infer causal mediational relation-
ships with cross-sectional data. Moreover, prior
research has shown that cross-sectional data can
create biased and misleading estimates of longitudi-
nal mediation effects (MacKinnon et al, 2002;
Maxwell & Cole, 2007; Reichardt & Gollob, 1986).
Therefore, we conducted a second study to replicate
these findings longitudinally.

Study 2

The purpose of Study 2 was to replicate the finding
that negative interpretation biases mediate the associ-
ation between the anxious anticipation of rejection
and depressive symptoms using a longitudinal study
design. Due to the longitudinal nature of this second
study, a new measure of interpretation bias was
necessary; specifically, a measure that is able to
capture changes in interpretation biases over time.
The Ambiguous Scenarios Test was used in this
study because it was developed specifically for
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repeated measures (Berna, Lang, Goodwin, & Holmes,
2011).

Method

Participants and procedure

Participants for this study were recruited from a psy-
chology subject pool at a large university. At the
beginning of the semester, participants completed
an online mass screening survey, which is a battery
of questionnaires offered to the entire psychology
subject pool to recruit participants who meet certain
pre-screening criteria for individual studies. The
battery included 16 questionnaires assessing demo-
graphic and personality characteristics, health beha-
viours, emotions, relationships, and thought styles.
All participants who completed and provided valid
survey responses on the mass screening were
invited to participate in our longitudinal study to
receive course credit. For the purposes of this study,
we used data from questionnaires administered
during the mass screening as our “Time 1" assessment.
The 398 participants who accepted the invitation to
participate in our study completed two additional
online surveys later in the semester consisting of a
battery of questionnaires including the ones listed in
the “Measures” section below. These surveys were
administered approximately 6 and 12 weeks after
the mass screening, with the number of days
between Time 1 and Time 2 ranging from 26 to 61
(M=43.78, SD=8.48), and the number of days
between Time 2 and Time 3 ranging from 27 to 56
(M=39.49, SD=6.78).

Again, we report how we determined our sample
size, all data exclusions, all manipulations, and all
measures in the study. Of the 398 students who con-
sented to participate in this study, 204 (51.3%) were
excluded from analyses due to incomplete data on
one or more measures (e.g. due to exiting the online
survey before completing the entire questionnaire
battery). Of those with complete data, 34 (8.5%)
additional participants were eliminated from analysis
due to invalid responses at one or more time points
(see Validity scale in “Measures” below), leaving a
final sample of 160 participants. The mean age of par-
ticipants in the final sample was 18.97 (SD = 2.50). The
sample contained 26 males (16.25%) and 134 females
(83.75%). The demographics of the sample were as
follows: 55.6% White, 6.9% Asian, 6.9% Hispanic,
20.0% Black or African American, 4.4% Multiracial,
and 0.6% American Indian. The mean BDI score at

baseline was 7.54 (SD=8.36), in the minimal
symptom range. At baseline, 120 participants (75.0%)
had none to minimal depressive symptoms (BDI
score <10), 20 participants (12.5%) showed mild
depressive symptoms (BDI score 10-18), 14 partici-
pants (8.8%) showed moderate depressive symptoms
(BDI score 19-29), and 6 participants (3.8%) showed
severe depressive symptoms (BDI score 30-63; Beck,
Steer, & Garbin, 1988).

Materials

Ambiguous scenarios test — depressed mood - Il
(AST-D-II; Berna et al., 2011). The AST-D-Il was devel-
oped to measure changes in depression-related
interpretation bias over time, which is ideally suited
to the longitudinal design of this study. It contains
two forms (Form A and B), each containing 15 items,
which have been shown to be equivalent in prior
studies (Rohrbacher & Reinecke, 2014). The two
forms are intended to be administered at different
times, eliminating the tendency to give the same
responses at each time point due to simply remem-
bering previous answers. Participants imagine each
of 15 scenarios vividly and then rate how pleasant
the scenario is on a scale from extremely unpleasant
(=5) to extremely pleasant (5). Lower scores indicate
more negative interpretation bias. For example, one
scenario on the questionnaire states, “You are in a
reflective mood and think back at past achievements
and disappointments that you have experienced
during your life. Overall, your main feelings about
your life so far emerge”. Someone with a negative
interpretation bias would interpret this ambiguous
scenario as negative and therefore rate it as extremely
unpleasant.

BDI (Beck, Ward, Mendelson, Mock, & Erbaugh,
1961). The BDI contains 21 items which provide a
measure of the severity of depressive symptoms. For
this study, total BDI score was used as an index of
depressive symptom severity for all analyses. We
used this measure of depression, rather than the
BDI-ll, because this version was included in the original
battery of questionnaires administered at the begin-
ning of the semester. In order to maintain consistency
across time points, we used the original BDI for all time
points in our study. According to a psychometric
evaluation by Dozois, Dobson, and Ahnberg (1998)
the BDI and BDI-Il are highly correlated (r=.91), allow-
ing for comparisons across studies using the two
different versions.



Downloaded by [University of North Carolina at Greenshoro] at 13:31 22 May 2016

RSQ (Downey & Feldman, 1996). The RSQ was iden-
tical to the eight-item version of the RSQ used in Study
1. In this second study, the Cronbach’s alpha for the
eight-item RSQ is 0.80.

Validity Scale (Chapman & Chapman, 1983). The
validity scale consists of 13 true or false items that
are designed to detect infrequent or random respond-
ing (e.g. “driving from New York to San Francisco is
generally faster than flying between these cities”).
These items were embedded within a longer
measure consisting of true or false questions. Partici-
pants who endorsed the infrequent response on
more than two of these items at any assessment
time point were excluded from data analyses.

Data analysis plan

We planned a longitudinal mediational model for this
study, in which the anxious anticipation of rejection at
Time 1 was entered as the independent variable,
negative interpretation bias at Time 2 as the mediator,
and depressive symptoms at Time 3 as the dependent
variable. In these analyses we controlled for depress-
ive symptoms and negative interpretation bias at
Time 1. We again used the bootstrapping approach
to test significance of indirect effects (Preacher &
Hayes, 2008), which is considered appropriate for
small sample sizes (MacKinnon et al., 2002). Estimates
of indirect effects are based on 5000 resamples; we
report unstandardised coefficients and bias-corrected
confidence intervals for all indirect effects (a 95% con-
fidence interval not containing zero is considered stat-
istically significant). Linear regression is used for these
analyses because all outcome variables are continu-
ous. We also planned reverse mediational models to
test the direction of these effects. We adopted the
same analytic approach to the reverse models, with
negative interpretation bias at Time 1 serving as the
independent variable, the anxious anticipation of
rejection at Time 2 as the mediator, and depressive
symptoms at Time 3 as the outcome variable, control-
ling for Time 1 depressive symptoms and anxious
anticipation of rejection.

Results

Figure 3 presents the results of the longitudinal med-
iational model. The anxious anticipation of rejection at
Time 1 was significantly related to depressive symp-
toms at Time 3 (t=1.96, p=.05). The anxious
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anticipation of rejection at Time 1 was also signifi-
cantly related to the mediator, negative interpretation
bias at Time 2 (t=-2.35, p=.02). The relationship
between negative interpretation bias at Time 2 and
depressive symptoms at Time 3 was also significant
when controlling for the anxious anticipation of rejec-
tion and depressive symptoms at Time 1 (t=-4.23,p
<.001). When negative interpretation bias at Time 2
was included in the model, the relationship between
the anxious anticipation of rejection at Time 1 and
depressive symptoms at Time 3 was no longer signifi-
cant (t=1.25 p=.21). The indirect effect of the
anxious anticipation of rejection at Time 1 on depress-
ive symptoms at Time 3 through negative interpret-
ation bias at Time 2 was significant while controlling
for depressive symptoms and negative interpretation
bias at Time 1 (ab=.11, 95% CI [.03, .25]).

Reverse mediational model

Negative interpretation bias at Time 1 did not predict
depressive symptoms at Time 3, controlling for Time 1
anxious anticipation of rejection and depressive symp-
toms (B=.03, SE=.04, t=.69, p=.49). Therefore, we
did not test the degree to which the anxious antici-
pation of rejection mediated this non-significant
association.

Discussion

The findings from this study support our hypothesis
that negative interpretation bias is a mechanism of
the association between anxious anticipation of rejec-
tion and depressive symptoms. This supports the find-
ings of the initial study and further strengthens them
by showing that the mediational relationship exists
longitudinally, rather than only cross-sectionally. The
longitudinal nature of these analyses supports the
proposed direction of effects, as does the non-signifi-
cant reverse model. These findings further support the
idea that rejection sensitive individuals begin inter-
preting ambiguous situations negatively, perhaps
due to their expectations of rejection. Importantly,
these longitudinal analyses demonstrated that those
who anxiously anticipated rejection showed more
negatively biased interpretations at Time 2 even
after statistically controlling for their negative
interpretation bias at Time 1. This indicates that the
anxious anticipation of rejection is not only associated
with interpretation bias concurrently, but also
increases the risk that interpretations will become
more and more negative over time. The development



Downloaded by [University of North Carolina at Greenshoro] at 13:31 22 May 2016

10 K. M. NORMANSELL AND B. E. WISCO

-79%[SE=.34]

Interpretation Bias
(Time 2)

-.14%[SE=.03]

Rejection Sensitivity

29%[SE=.15]

Depressive Symptoms

(Time 1)

(.18 [SE=.14])

(Time 3)

Figure 3. Longitudinal mediational models examining interpretation biases as mechanisms of the association between rejection sensitivity and
depressive symptoms: Study 2 results. Note: This mediational model was run statistically controlling for Time 1 interpretation bias and Time 1

depressive symptoms. Unstandardised coefficients are reported.

of these negative interpretations may be driven by the
individual’s already existing rejection-related cogni-
tive schema (i.e. that rejection is likely to occur to
them). The resulting negative interpretations are pro-
duced increasingly over time and this process then
may eventually lead to the development of depressive
symptoms.

General discussion

Prior studies have shown that rejection sensitivity is
associated with negative interpretation bias (Downey
& Feldman, 1996; Liu et al., 2014; Mor & Inbar, 2009),
and other studies have demonstrated that interpret-
ation bias is, in turn, associated with risk for depression
(Hertel & Mathews, 2011; Hertel et al.,, 2014; Mathews
& Macleod, 2005). Therefore, it might be expected to
follow that the anxious anticipation of rejection
increases risk for depression through these negatively
biased cognitions. To our knowledge, however, our
studies are the first to demonstrate that interpretation
biases mediate the association between the anxious
anticipation of rejection and depressive symptoms.
Our first study’s results showed a significant indir-
ect effect of the anxious anticipation of rejection on
dysphoria status through negative interpretation
bias for both generation and selection. These findings
support a model in which the relationship between
the anxious anticipation of rejection and dysphoria
status is mediated by these negative interpretation
biases. Models using both interpretation generation
and selection were significant, indicating that individ-
uals who anticipate rejection are both generating
more negative interpretations for ambiguous situ-
ations and then selecting a very negative interpret-
ation as the most likely explanation for that
situation. Both generation and selection of interpret-
ations were significantly related to dysphoria status,
indicating that both of these processes are associated

with dysphoria status, and the association between
rejection sensitivity and dysphoria status dropped to
non-significance after accounting for interpretation
biases. The reverse models in this study also support
this direction of effects, but the first study is limited
due to the use of cross-sectional data.

The second study addressed the problem of cross-
sectional data by assessing these mediational relation-
ships longitudinally. Our findings support a model in
which the anxious anticipation of rejection at Time 1
is related to depressive symptoms at Time 3 through
negative interpretation bias at Time 2. The reverse
model in this analysis further supports this direction
of effects, as Time 1 interpretation bias was not signifi-
cantly associated with depressive symptoms at Time 3
after controlling for Time 1 anxious anticipation of
rejection and depressive symptoms. Study 2 is
limited, however, because the interpretation bias
measure does not allow us to analyse the differences
between generation and selection of interpretations.
Because an individual must generate interpretations
before selecting one as most likely, it can be inferred
that these processes are likely still occurring, even
though they cannot be separated using this particular
measure. However, our measurement did not allow us
to test whether negative biases in interpretation gen-
eration, selection, or both explain the observed
pattern of results. Further longitudinal research using
a method that measures both generation and selec-
tion would be necessary to examine this question
empirically.

Taken together, our findings indicate that nega-
tively biased interpretations serve as a mechanism
through which the anxious anticipation of rejection
leads to the development of depressive symptoms.
These findings suggest that future research could
focus on how to help individuals who anticipate rejec-
tion identify and challenge negatively biased
interpretations of ambiguous situations, in order to



Downloaded by [University of North Carolina at Greenshoro] at 13:31 22 May 2016

reduce their risk for depressive symptoms. It is
thought that the anxious anticipation of rejection
may lead to negative interpretation biases in order
to maintain consistency with anticipations of rejection
due to feelings of doubt and anxiety (Downey &
Feldman, 1996; Liu et al., 2014; Mor & Inbar, 2009).
The desire for consistency may interfere with the
ability of individuals who anticipate rejection to ident-
ify and challenge negatively biased interpretations;
the extent to which negative interpretations are
amenable to change in this population is an important
topic of future inquiry. Additionally, prior research has
suggested that the anticipation of rejection leads to
actual occurrence of rejection due to the behaviour
exhibited by those who are anxiously anticipating
this rejection (Mor & Inbar, 2009). The fear of rejection
can also cause strained social relationships for individ-
uals who anticipate it because they hold friends and
loved ones at arm’s length so they are less at risk of
being hurt. The extent to which negatively biased
interpretations may also explain the association
between the anxious anticipation of rejection and
these adverse social outcomes is another important
topic for future research.

It is important to acknowledge these studies’ limit-
ations. Both of these studies are limited due to their
use of a self-report measure of dysphoria status and
depressive symptoms, rather than a clinical interview.
This limitation makes it difficult to draw conclusions
about how these results would generalise to a clini-
cally depressed sample. Our non-clinical samples are
also a limitation in that they not representative of
the entire population. Both samples are predomi-
nately female, with the sample from the second
study having an even greater proportion of females
than the initial study. The samples were also both
mostly composed of college undergraduates from a
psychology subject pool, which, while not uncommon
in this area of research, is still a limitation nonetheless.
Additionally, the longitudinal study had a high pro-
portion of missing data, which is common in online
data collection, and was unable to distinguish
between generation and selection processes of
interpretation bias, making it difficult to conclude
whether or not these processes are both affected
longitudinally. Finally, we only examined one possible
mediator of the association between anxious antici-
pation of rejection and depressive symptoms. Nega-
tively biased interpretations may be just one of
many mediators of this relationship. Future research
should examine the relative contributions of
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interpretation bias and other possible mediators,
such as avoidance.

It is also important to address the potentially con-
founded nature of rejection sensitivity and negative
interpretation bias. Some may argue that the two con-
structs are too closely related to tease apart these pro-
cesses. We believe that the measures we used
separate the two constructs clearly. Specifically, the
RSQ asks participants to anticipate a future event in
which there is a possibility for rejection, and asks
them to make a prediction about the probability
that they will be rejected during that encounter,
without any information about the encounter itself.
Our measures of interpretation bias, on the other
hand, present ambiguous encounters to participants
and ask them whether those situations are positive
or negative. Thus, we argue that the anticipation of
rejection precedes and then leads to interpretation
and perception of it. However, some may argue that
responses on the RSQ are affected by the perception
of rejection, rather than only the anticipation of it
because people must perceive rejection in order to
anticipate it. Future research could aim to better
tease apart these two processes by experimentally
manipulating anticipation of rejection and determin-
ing whether or not it leads to negative interpretations.

In spite of these limitations, our findings bring
promising results to the proposed mediational
model that the anxious anticipation of rejection
leads to depression through interpretation bias. Our
first study shows that this relationship exists both in
the generation and selection of negative interpret-
ations and our second study strengthens these find-
ings by showing that the same mediational
relationship occurs longitudinally. Because our find-
ings suggest that people who anticipate rejection
are putting themselves at risk for developing
depression through biased interpretations, it is impor-
tant to consider what strategies could be
implemented to solve this problem before it reaches
clinical significance. The results suggest that cognitive
therapy techniques, particularly strategies that target
interpretation biases, might be helpful for individuals
who anticipate rejection that are also at risk for
depression, and might be used to break the link
between anxious anticipation of rejection and
depression. Since depression is such a pervasive
mental health issue, it is important to attempt to miti-
gate these types of risk factors before individuals
experience clinical levels of depression that affect
their daily functioning.



Downloaded by [University of North Carolina at Greenshoro] at 13:31 22 May 2016

12 (&) K.M.NORMANSELL AND B. E. WISCO

Note

1. As part of the aims of the parent study (Wisco & Nolen-
Hoeksema, 2010), participants were randomly assigned
to consider either themselves or one of two types of
other individuals when completing the IBQ. Because
self-relevant interpretations are most relevant to cogni-
tive theories of depression and to the aims of this manu-
script, we will only include participants who were
assigned to consider themselves while completing the
1BQ (n=89).
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