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Abstract

The dot-probe task is used to measure attentional biases toward threat. However, the test—retest reliability and validity of
the task have been called into question. No studies to date have included an extended number of testing sessions or tailored
the task to individual participants by incorporating self-relevant stimuli—doing so may improve reliability. Here, partici-
pants provided 10 words that caused them anxiety and 10 neutral words which were incorporated into a dot-probe task for
6 sessions. The test—retest reliability of their bias indices was stronger in bottom-target trials relative to top-target trials and
stronger among later relative to earlier sessions. State and trait anxiety were moderately correlated with bias indices in later
sessions, but not earlier sessions. Overall reaction time in each session was moderately correlated with state and trait anxi-
ety. These results suggest that including extended testing may facilitate dot-probe task test—retest reliability and validity.
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Introduction

Threatening stimuli have been shown to automatically cap-
ture, hold, and direct attention (Salemink et al. 2007; Carl-
son and Reinke 2008; Carlson et al. 2009a, b, 2012; Becker
2010; Carlson and Mujica-Parodi 2014; Torrence et al. 2017;
Carlson and Aday 2017). According to cognitive theories,
this capture of attention is exaggerated in those with anxi-
ety disorders (Bar-Haim 2010). This attention bias toward
threat is thought to not just be a symptom of anxiety, but a
causal factor leading to the development and maintenance of
other anxious symptoms (MacLeod et al. 2002). Attentional
biases toward threat are consistent with what many consider
to be a cardinal symptom of anxiety—hypervigilance toward
potential threats. While the underlying mechanisms involved
in attentional bias are still heavily debated, there is a general
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consensus that it is a symptom and causal factor in some,
though not all, cases of anxiety (Van Bockstaele et al. 2014).

The dot-probe task is one cognitive test researchers have
developed in order to get a quantifiable measure of atten-
tion bias (Macleod et al. 1986). In the task, participants are
seated at a computer and instructed to fixate on a central cue
to begin each trial. Then, two stimuli (typically, one threat-
related and one neutral) are briefly presented on opposing
sides of the screen. After the stimuli disappear, a small dot
(or some other target stimulus) appears in the location previ-
ously occupied by one of the stimuli. Faster reaction times
when the target replaces a threatening stimulus (congruent
trial) compared to a neutral stimulus (incongruent trial) are
thought to be indicative of an attentional bias toward threat.
That is, if the participant’s attention is automatically biased
toward the threatening stimulus, then targets appearing in
that location should be found faster and targets appearing
behind the neutral stimulus will take longer to find as they
must disengage from the threatening stimulus on the other
side of the screen. Therefore, it appears that there are two
distinct aspects of attention in which attention biases seem
to manifest—facilitated orienting toward threat and delayed
disengagement from threat (Koster et al. 2004; Salemink
et al. 2007; Carlson and Reinke 2008; Carlson and Mujica-
Parodi 2014).
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Although the dot-probe task has been extensively used in
research settings as a psychometric instrument, its test-retest
reliability has been called into question (Schmukle 2005;
Staugaard 2009; Price et al. 2015). While several studies
have reported low test—retest reliability (#’s 0-0.3), group
data does seem to consistently show attention biases—sug-
gesting that there are likely individual-level and state-level
factors that influence whether participants will display a
bias at any one time (Staugaard 2009). It may also be that
these studies have not yielded high test—retest reliability
because they have failed to consider the spatial location of
the target in calculating their bias indices. Indeed, Price et al.
(2015) found that when calculating top and bottom-target
bias indexes separately, test—retest reliability was high for
bottom-target trials, but not top-target trials. Based off these
results, it would seem that calculating top and bottom-target
bias indices separately for various types of threat stimuli
may lead to higher test-retest reliability. Additionally, dot-
probe task studies examining test-retest reliability have
exclusively used only two sessions to date (Schmukle 2005;
Staugaard 2009; Price et al. 2015). It is possible that the
test—retest reliability may change as a function of extended
testing. Yet, this possibility remains untested.

Another factor that could increase reliability and valid-
ity is incorporating self-relevant stimuli. Given that anxiety
is thought to stem from biasing attention toward perceived
threats in one’s day-to-day life, it would seem that incor-
porating those same stimuli into the task may yield a more
ecologically valid measure of anxiety. Anxiety is incredibly
heterogenous as evidenced by the wide variety of disorders
classified under “Anxiety Disorders” (e.g., specific phobia,
social phobia, generalized anxiety disorder; American Psy-
chological Association 2013) as well as the diverse patterns
in symptoms and disease trajectories (Nandi et al. 2009).
Given this heterogeneity, anxiety is often accompanied by
person-specific fears toward stimuli that generally should not
induce anxiety, at least at that time. As such, there is likely
a wide variety in the type of stimuli that induce anxiety and
experimenter-generated stimuli may not be threat-relevant
or salient enough to reliably capture attention. Indeed,
researchers have found that individuals with subtypes of
anxiety, such as those with social anxiety or specific pho-
bias, show attention biases toward stimuli associated with
their disorder (i.e., faces and spiders, respectively; Gilboa-
Schechtman et al. 1999; Mogg and Bradley 2006). This sug-
gests that attention biases may be more pronounced when
using stimuli tailored toward individuals’ specific fears.

To our knowledge, other than Price et al. (2015), no stud-
ies have looked at the test-retest reliability of the dot-probe
task based on the spatial location of the target. Based on
Price et al.’s (2015) promising findings, it seems that doing
so may increase reliability. Additionally, it is currently
unclear how the test-retest reliability of the task changes
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across extended testing since previous studies have only uti-
lized two sessions. Lastly, it would seem that incorporating
self-relevant stimuli into the task would increase reliability
and validity as well given that these stimuli reliably induce
anxiety in the real world. To address these gaps in the lit-
erature, participants completed a self-relevant variant of the
dot-probe task across six testing sessions.

Methods
Participants

Twenty-five unselected participants aged between 18 and
30 (female=21, M,,.=20.27) were recruited from North-
ern Michigan University to participate in the experiment.
Participants completed the Spielberger State—Trait Anxi-
ety Inventory which yields measures of trait (STAI-T) and
state (STAI-S) anxiety (Spielberger et al. 1970). Using these
scores, participants were median split into a low (N=12;
STAI-T M=35.50, SD=4.40; STAI-S M=35.92, SD=6.14)
and high (N=13; STAI-T M=50.31, SD=7.12; STAI-S
M =48.46, SD=6.39) trait anxiety group during data analy-
sis in order to look at individual differences in trait anxiety.
Given that Knight et al. (1983), reported a mean STAI-T
score of 36.10 (SD=7.86) in an ages 18-29 unselected sam-
ple, our low-anxiety group’s STAI-T scores are comparable
to a healthy population and our high-anxiety group scored
almost 2 standard deviations higher. These participants were
the control group in a larger study looking at attention bias
modification (ABM) with self-relevant stimuli. As part of
the ABM study, participants came to complete a dot-probe
task utilizing emotional faces while near-infrared spectros-
copy (NIRS) measures were recorded from the prefrontal
cortex during the first and last session.

Procedure

Before data collection, all participants provided informed
consent and the study was approved by the Northern Michi-
gan University Institutional Review Board (Project # HS16-
723). After collecting informed consent and basic demo-
graphic information, the participants were asked to give a
list of the 10 things that cause them the most anxiety. Par-
ticipants then came to the lab on six different days within a
2-3 week span to complete the self-relevant dot-probe task.
Participants were only allowed to complete one session per
day and all sessions needed to be completed within 3 weeks.
There were no other limits on the number of days between
sessions. Participants completed the STAI-S and STAI-T
during the first and last sessions.
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Stimuli

Participants each provided a list of the 10 things that cause
them the most anxiety. For the full list of anxiety-related and
neutral words see the Supplementary Online Materials. Each
answer was limited to one 3—11 letter word because of logis-
tical limitations with the task design. That is, participants
may not have time to read words longer than 11 letters in
500 ms; additionally, an affective database for phrases would
be needed to match a neutral phrase with their anxiety-pro-
voking phrase. If they had trouble coming up with a list of 10
things that cause them anxiety, they were prompted to think
of things they find threatening or worrying. After compiling
their list of anxiety/threat-related words, they were asked to
choose a corresponding word of equal length from a neutral
word list. They were told to select words that were “emotion-
ally neutral” to themselves. The neutral list was generated
from the Affective Norms for English Words List (Bradley
and Lang 1999); words in this database are rated from O to
10 (negative to positive). Words rated between 4 and 6 (i.e.,
within 1 standard deviation of a “neutral” rating) were com-
piled for our neutral word list. We had participants choose
their words from a list rather than generating them them-
selves because (1) it can be difficult to freely come up with a
word of a certain length, which becomes more difficult when
it must specifically be an emotionally neutral word and (2)
we did not want them to implicitly generate neutral words
that were somewhat related to their threat-related words.

Dot-probe task

After a research assistant programmed their words into the
task using E-Prime2 (Psychology Software Tools, Pitts-
burgh, PA), participants were seated approximately 59 cm
from the 60 Hz 16” computer screen and the research
assistant read aloud the instructions. Each trial began with
a white plus sign (1.74° of the visual angle) centered on
a black screen for 1000 ms. Then, two white lowercase
words (depending on word length each word occupied
2.93°-9.52° % 1.48° of the visual angle) were briefly pre-
sented in Courier New 55 point font: one on the top and one
on the bottom half of the screen (5.14° from the midline).
One word was a stimulus they previously reported as causing
them anxiety and one was a neutral word of equal length.
After a short period of presentation (500 ms; Salemink et al.
2007), the words disappeared and were replaced with a small
dot (0.4° of the visual angle) on one-half of the screen. The
participants’ task was to locate this dot by pressing “1” on
a Chronos response box for top-sided targets and “2” for
bottom-sided targets with their right hand. An intertrial
interval of 1000 ms occurred after the participant’s response.
The target appeared an equal number of times behind threat-
related (i.e., congruent trials) and neutral (i.e., incongruent

trials) words and targets appeared equally on top and bottom.
Faster responding on congruent compared to incongruent
trials is thought to be indicative of an attentional bias. Each
of the 6 sessions was divided into 4 80-trial blocks (i.e.,
1920 trials total).

STAI

The STAI-S yields a measure of state anxiety—how anxious
one currently feels, while the STAI-T yields a measure of
trait anxiety—how anxious one generally feels. The ques-
tionnaire consists of 40 questions, half of which are relevant
to the STAI-S and STAI-T scales, respectively. Consistent
with previous research (Quek et al. 2004; Julian 2011),
Cronbach’s alpha for the 20 STAI-S and 20 STAI-T items
were 0.89 and 0.94, respectively.

Data analysis

Incorrect, premature (i.e., < 150 ms), and delayed (i.e.,
> 750 ms) responses were excluded from all analyses. After
filtering, 95.63% of the data were available for further analy-
ses. Participants who did not finish all six sessions were
excluded from all analyses (N=5). A mixed methods analy-
sis of variance (ANOVA) was used to test the between-sub-
jects effect of anxiety group (low vs. high) and the within-
subjects effects of target location (top vs. bottom), trial type
(congruent vs. incongruent), and session (1-6). When appro-
priate, Bonferroni-corrected post hoc pairwise comparisons
were performed. To examine test—retest reliability, Pearson
correlations were run between the attention bias scores from
sessions 1-6. Attention bias (AB) scores were calculated
by subtracting the mean RT on congruent trials from the
mean RT on incongruent trials. Pearson correlations were
also used to examine the relationship between anxiety and
attention bias to examine validity.

Results

Using SPSS Statistics Software, a 2 X2 x2x6 ANOVA was
utilized to examine two levels of anxiety group (low and
high trait anxiety), two levels of target location (top and
bottom), 2 levels of trial type (congruent and incongruent),
and six levels of session (1-6) on RT (statistics for main
effects and interactions can be found in Table 1). The main
effect of session was significant such that RT in session 1
(M=410.91 ms, SE=9.72) was significantly slower than
every other session (M’s=373.65-379.58 ms, SE’s=9.34-
10.60; p <0.01), while none of the other sessions were
significantly different from one another (p >0.05). The
main effect of target location was significant such that
top-target trials (M =376.94 ms, SE=9.27) were faster
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Table 1 Main effects and

. i Effect F df P eta2
interactions
Session* 14.58 5,115 <0.0001 0.39
Target location* 6.63 1,23 0.02 0.22
Trial type 3.79 1,23 0.06 0.14
Group 3.10 1,23 0.10 0.12
Trial type X group 3.13 1,23 0.09 0.12
Location X group 221 1,23 0.15 0.09
Session X group 0.97 5,115 0.44 0.04
Session X trial type 0.99 5,115 0.43 0.04
Session X target location 2.03 5,115 0.08 0.08
Trial type X target location 0.35 1,23 0.56 0.02
Trial type X group X target location 0.04 1,23 0.84 0.00
Target location X session X group 1.32 1,23 0.26 0.04
Session X trial type X target location 0.88 5,115 0.50 0.04
Group X session X trial type* 2.31 5,115 0.04 0.09
Trial type X session X target location X group 1.45 5,115 0.21 0.06
*Effect is significant at p <0.05
Table 2 Correlations between anxiety, attention bias (AB), and reaction time (RT)
AB 1 AB 2 AB3 AB 4 AB 5 AB 6
STAI-S 0.05 0.20 0.09 0.55%%* 0.40%* 0.32%
STAI-T 0.03 0.22 0.06 0.47%* 0.33%* 0.29%*
RT 1 RT 2 RT 3 RT 4 RT S5 RT 6
STAI-S 0.39%* 0.40%* 0.38%* 0.40%* 0.42%%* 0.36%*
STAI-T 0.527%%* 0.537%%* 0.547%%%* 0.52%%* 0.53 %% 0.517%#%*

p<0.10; ##p <0.05; **%p <0.01

than bottom-target trials (M =386.01 ms, SE=9.37). The
main effect of trial type did not reach significance although
congruent trials (M =380.43 ms, SE=9.04) tended to be
faster than incongruent trials (M =382.52 ms, SE=9.29).
Importantly, the anxiety group X session X trial type inter-
action was significant such that the high-anxiety anxiety
group responded faster on congruent relative to incongru-
ent trials in sessions 4 (Myz=5.64, SE=2.33, p <0.05),
5 (My=5.67, SE=2.78, p=0.05), and 6 (M=9.24,
SE=3.50, p <0.05; i.e., those high in anxiety showed an
attention bias in later sessions). Consistent with the three-
way interaction reported above, AB scores in later ses-
sions (’s=0.29-0.47, p’s=0.01-0.09) also generally cor-
related better with trait anxiety than did earlier sessions
(r’s=0.03-0.22, p > 0.05; see Table 2). The same pattern
was also observed for state anxiety (earlier: 7’s =0.05-0.20,
p>0.05; later: r’s=0.32-0.55, p’s=0.004-0.08). State
(rs=0.36-0.42, p’s=0.03-0.06) and trait (’s=0.51-0.54,
p’s <0.05) anxiety also moderately correlated with overall
RT in each session (Table 2). Finally, state and trait anxiety
were highly correlated with each other (r=0.88, p <0.001).
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AB scores from sessions 1-6 were subjected to one-tailed
Pearson correlations to evaluate test—retest reliability. In
general, later sessions (4—6) had greater test—retest reliability
(r’'s=0.41-0.59, p <0.05; mean r=0.49) with one another
than did earlier sessions (1-3; r’s=—0.24-0.24, p > 0.05;
mean r=0.05; Table 3).1 To test the effect of target loca-
tion on test-retest reliability, separate AB scores were cal-
culated for top and bottom-target trials. As shown in Table 3,
bottom-target trials had greater test-retest reliability than
top-target trials. To confirm this general pattern, a paired
samples 7 test was run between the reliability correlation
coefficients calculated on top and bottom-target trials sepa-
rately (Table 3). The effect of target location was significant,
1(14)=-2.90, p <0.05, such that bottom-target trials had
greater test—retest reliability (mean r=0.33, SD=0.21) than
top-target trials (mean »=0.07, SD=0.36).

! This effect was not related to changes in variance given that the
overall standard deviation did not change across sessions, F(5,
23)=2.22, p>0.05.
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Table 3 Attention bias (AB)

R . Session 1 2 3 4 5 6
test-retest reliability correlation
coefficients 1
Overall AB 1 0.24 0.15 0.19 —0.01 0.09
Top AB 1 0.32 -0.28 0.13 -0.23 —0.11
Bottom AB 1 0.02 0.34* 0.04 0.01 0.15
2
Overall AB 0.24 1 -0.24 0.03 0.17 0.56%*
Top AB 0.32 1 —-0.01 0.05 0.11 0.21
Bottom AB 0.02 1 0.30 0.35% 0.53%* 0.52%*
3
Overall AB 0.15 -0.24 1 0.16 0.20 0.15
Top AB -0.28 —-0.01 1 0.41%* 0.30 0.13
Bottom AB 0.34* 0.30 1 0.39* 0.42% 0.31
4
Overall AB 0.19 0.03 0.16 1 0.41* 0.45%
Top AB 0.13 0.05 0.41% 1 0.35% 0.39*
Bottom AB 0.04 0.35% 0.39* 1 0.71%* 0.46%*
5
Overall AB -0.01 0.17 0.20 0.41%* 1 0.59%%*
Top AB -0.23 0.11 0.30 0.35% 1 0.24
Bottom AB 0.01 0.53%%* 0.42% 0.71%* 1 0.54%%*
6
Overall AB 0.09 0.56%* 0.15 0.45% 0.59%%* 1
Top AB -0.11 0.21 0.13 0.39* 0.24 1
Bottom AB 0.15 0.52%%* 0.31 0.46%* 0.54%* 1

Bold values indicate p <0.05
**p<0.01; *p<0.05

Discussion

To summarize, all participants responded marginally, but not
significantly, faster on congruent compared to incongruent
trials. However, those high in trait anxiety responded faster
on congruent compared to incongruent trials in later, but
not earlier, sessions (i.e., they displayed an attention bias
in the later sessions). The test—retest reliability of the task
was considerably higher in later sessions relative to earlier
sessions. Accordingly, attention bias scores in later sessions
were also much more strongly correlated with anxiety than
earlier sessions. Overall reaction time in each session was
also moderately correlated with state and trait anxiety. Top-
target trials were overall faster than bottom-target trials;
however, bottom-target bias indices had stronger test—retest
reliability than top-target indices.

The test—retest reliability of the self-relevant dot-probe
task was higher during later sessions than earlier sessions.
This finding may explain why many of the studies assessing
the reliability of the dot-probe task, which have previously
only utilized one or two sessions, have reported strikingly
low test—retest reliability coefficients (Schmukle 2005; Stau-
gaard 2009; Price et al. 2015). It seems that biases are not

reliably shown until participants have fairly extensive experi-
ence with the task (at least when self-relevant word stimuli
are used). Similar to how attention bias indexes were not
reliable until later sessions, bias scores did not correlate with
anxiety until later sessions—suggesting that the validity of
the task also increases with extended testing. Importantly,
this effect suggests that participants did not habituate to the
repeated usage of the same self-relevant anxiety stimuli
across extended testing sessions. This is consistent with pre-
vious findings of sustained (i.e., not habituated) attentional
bias scores across repeated sessions (Weber et al. 2016). A
recent review has noted that in most dot-probe task stud-
ies, self-reported anxiety does not correlate with attention
biases (Mogg et al. 2017), greatly compromising the tasks’
utility as a psychometric instrument. Our results suggest that
perhaps most dot-probe studies have failed to find relation-
ships with anxiety because they have exclusively included
only one or two sessions. Including more sessions/trials
appears to reduce noise in the data related to task familiar-
ity and boosts reliability. Extended testing with the addition
of self-relevant stimuli seems to yield a more valid measure
of attentional bias that is related to anxiety. However, based
solely off these results, it is unclear if the effect is due to

@ Springer



70

Cognitive Processing (2019) 20:65-72

the inclusion of extended testing and self-relevant threat
stimuli or whether the effect generalizes to extended test-
ing and any threat-related stimulus. Future research probing
a direct comparison between experimenter-generated and
self-relevant stimuli across extended testing would appease
this limitation.

The test-retest reliability of the task also seems to be
influenced in part by target location. Bias indices calcu-
lated solely from bottom-target trials had overall stronger
test—retest reliability coefficients than top-target indices.
This effect is consistent with the only other study to our
knowledge that has examined separate top and bottom-target
test—retest reliability coefficients (Price et al. 2015). Given
that fearful eyes automatically capture attention (Carlson
and Reinke 2014; Carlson et al. 2016) and these researchers
presented faces in a vertical orientation, it could be argued
that the stronger test—retest reliability they found on bottom-
target trials was driven by the fearful eyes being closer to the
central fixation cue when placed on bottom. However, our
results suggest that this is not the case given that participants
showed a more reliable bias on the bottom when words were
utilized. Clearly, more research is needed to elucidate how
the spatial location of the target interacts with bias indices
and reliability. In particular, many dot-probe task studies
present competing threat versus non-threat stimulus pairs
and subsequent targets on the horizontal axis (rather than
the vertical axis). Several such studies have reported lateral-
ized attention bias effects (Mogg and Bradley 1999, 2002;
Fox 2002; Carlson et al. 2009b), but it is unclear whether
reliability estimates differ depending on dot location in the
left-right variant of the task. Our results provide evidence
that the stronger test—retest reliability of bottom-target atten-
tion bias indices is still shown when using word stimuli and
thus, not driven by emotional eyes being spatially closer to
the fixation point.

In addition to location-specific reliability effects, partic-
ipants also displayed location-specific reaction time effects
by responding faster on top-target relative to bottom-tar-
get trials. This pattern is consistent with previous stud-
ies, which utilized eye-tracking measures of attention bias
(Waechter et al. 2014; Price et al. 2015). Waechter et al.
(2014) found that participants overwhelmingly made their
initial fixation on the top stimulus rather than the bottom
stimulus regardless of its emotional content. It is possible
that this “look up” bias may be related to the strategies we
typically use when scanning computer screens and books
in Western cultures (i.e., typically read from left-to-right
and top-to-bottom). Given that Waechter and colleagues
used emotional faces in their task, the use of word stimuli
in the current study may have accentuated this “look up”
bias even more. Consistent with this cultural-visuospatial
hypothesis, it has been shown across multiple studies that
attention biases are more pronounced when targets are
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presented on the left than on the right (i.e., suggesting
a “look left” bias; Mogg and Bradley 1999, 2002; Fox
2002; Carlson et al. 2009b). Price et al. (2015) argue that
this “look up” bias may be a factor driving the increased
test—retest reliability on bottom-target trials. Since some
argue that attention biases primarily index disengagement
(e.g., Koster et al. 2004), it would make sense that biases
would be most reliably pronounced when participants must
disengage from the top stimulus (which they almost always
orient toward first).

State and trait anxiety were moderately correlated with
overall reaction time within each session, such that those
higher in anxiety had slower reaction times. This is consist-
ent with the results of Mogg et al. (2008) as well as Zvielli
et al. (2015), both of whom found a general slowing effect in
high-anxiety participants. Given that this effect was present
in early sessions and remained relatively consistent across
sessions, it seems unlikely that the extended testing aspect
of this study is driving this effect. Perhaps when presented
with stimuli that induce anxiety, those with higher levels
of anxiety spend more cognitive resources evaluating and
thinking about those stimuli or are more distracted by them.
This would slow reaction times regardless of trial type as we
observed. In other words, while overall RT does not directly
measure attention bias toward threat, it does seem to index
some aspects of cognition related to anxiety based on these
results.

While this study puts forth several corroborating and
novel results, there are limitations that are important to
keep in mind. The first limitation regards our use of an
unselected sample. It is possible that not all of our results
will generalize to anxious individuals. However, previous
dot-probe research has utilized non-clinical samples exten-
sively (Carlson and Reinke 2008; Carlson et al. 2012, 2016;
Carlson and Reinke 2014; Carlson 2016) and more perti-
nently, non-clinical samples have been used to evaluate the
reliability of the task (Schmukle 2005; Staugaard 2009;
Waechter et al. 2014). Furthermore, Waechter et al. (2014)
found that reliability measures do not differ between clini-
cal and non-clinical samples, suggesting that is possible to
accurately estimate task reliability with an unselected group.
Another limitation is that research suggests that the STAI
has poor discriminant validity with measures of depression
(Julian 2011) and could be considered a general measure of
negative affect. The self-relevant anxiety words in our study
differed from neutral words on valence, but also familiar-
ity as the anxiety-related words were self-generated and the
neutral words were chosen from an affective word list. We
did not include a group with experimenter-generated words
or participant-generated neutral words. This would allow
us to definitively conclude the extent to which self-relevant
stimuli per se affect the reliability and validity of the task.
Regardless, the current results provide important exploratory
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information regarding the reliability of bias indices and how
they relate to anxiety across extended testing.

Despite these limitations, this paper does present novel
findings and corroborating results with previous research.
First, this study corroborates the Price et al. (2015) finding
that bottom-target bias indices are generally more reliable
than top-target indices. This is the first study of our knowl-
edge to replicate this finding. We also present novel evidence
that test—retest reliability with the dot-probe task improves
after extended testing. Importantly, bias scores also did not
correlate with anxiety until later sessions—indicating that
reliability and validity are improved after extended testing.
This is the first study to our knowledge to utilize self-rele-
vant stimuli in the dot-probe task. However, further research
is needed to elucidate its effectiveness in the task relative to
experimenter-generated stimuli. A final confirmatory find-
ing is that overall reaction time moderately correlated with
trait anxiety in each session. Altogether, it is clear that there
is much more work that needs to be done to refine the dot-
probe task as a valid and reliable psychometric instrument.
Nevertheless, the findings presented here indicate that the
task can be manipulated (e.g., by considering extended test-
ing, target location, and potentially self-relevant stimuli) to
optimize its psychometric properties.
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