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Dispositional affect predicts temporal attention costs
in the attentional blink paradigm

Mary H. MacLean, Karen M. Arnell, and Michael A. Busseri
Brock University, St Catharines, Ontario, Canada

Theories suggest that positive affect broadens attention, whereas negative affect focuses attention.
This position has been supported by studies showing that positive affect leads to more diffuse spatial
attention while negative affect leads to more focused spatial attention. Recently, researchers have used
the attentional blink (AB) paradigm to show that induced positive affect may also lead to more diffuse
temporal attention, allowing greater accuracy for targets presented within a short time interval. The
present study investigated whether dispositional affect could modulate temporal attentional diffusion
using the AB paradigm. Consistent with the diffusion hypothesis, greater positive affect was associated
with smaller AB magnitude, whereas greater negative affect was associated with larger AB magnitude.
Thus, dispositional affect can modulate the costs of attentional selection over brief time intervals.
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The role of attention is to select a subset of stimuli

from our immediate world, and allow only those

stimuli to be processed into awareness for con-

scious control of behaviour. Mood or affective state

can influence how stimuli are processed and which

stimuli are selected for further processing. This has

been demonstrated in studies examining the

deployment of visual attention across space (e.g.,

Fenske & Eastwood, 2003; Loftus, Loftus, &

Messo, 1987; Smilek, Enns, Eastwood, & Meri-

kle, 2006) in which positive affect has been

found to diffuse attention across spatial displays,

and negative affect has been found to focus or

restrict attention. Recently, investigators have used

the attentional blink (AB) paradigm to show that

an induced positive affect state can also diffuse

attention over time (Jefferies, Smilek, Eich, &

Enns, 2008; Olivers & Nieuwenhuis, 2006).
The attentional blink (AB; Raymond, Shapiro,

& Arnell, 1992) occurs when two targets (T1 and

T2) imbedded in a rapid serial visual presenta-

tion (RSVP) stream of distracters must both be
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attended. If T2 is presented within approximately
500 ms of T1, T2 accuracy is markedly reduced,
whereas at long T1�T2 separations, T2 perfor-
mance is unimpaired. Stable individual differences
in overall target (i.e., T1 and T2) accuracy and AB
magnitude (i.e., the change in T2 accuracy across
target separation) have been reported (McLaugh-
lin, Shore, & Klein, 2001). Although several
measures of cognitive performance and general
fluid intelligence have been found to predict
individual differences in overall target accuracy
in the AB paradigm (e.g., Arnell, Howe, Joanisse,
& Klein, 2006; Arnell, Stokes, MacLean, &
Gicante, in press; Colzato, Spapé, Pannebakker,
& Hommel, 2007), it has been more difficult to
predict individual differences in AB magnitude
using cognitive performance measures (e.g.,
Arnell et al., 2006). These findings suggest that
the factors associated with differences in overall
T2 accuracy in the RSVP paradigm (i.e., the
average height of the T2 accuracy function across
T1�T2 lag) may be dissociable from the processes
responsible for differences in AB magnitude (i.e.,
the slope of the T2 accuracy function across T1�
T2 lag).

Recently, however, Olivers and Nieuwenhuis
(2005, 2006) provided evidence that an individual’s
processing style or cognitive approach could mod-
ulate AB magnitude. Olivers and Nieuwenhuis
(2006) observed that AB magnitude was attenu-
ated when participants were shown an emotionally
positive picture immediately prior to each AB trial,
compared to trials preceded by neutral or negative
pictures matched for arousal. A similar attenuation
of the AB was observed when participants per-
formed an additional task during the AB task,
such as a match-to-sample task, or simply think-
ing about holidays or shopping for a dinner with
friends (Olivers & Nieuwenhuis, 2005, 2006).
However, consistent with the proposed dissocia-
tion between predictors of AB magnitude versus
overall target accuracy, none of these manipula-
tions influenced overall T1 or T2 accuracy.

Olivers and Nieuwenhuis (2006) proposed that
the AB occurs due to an unnecessary overinvest-
ment of attention to all of the items in the
RSVP stream, such that task-irrelevant distracters

compete with T2 for limited attentional resources
while T1 is being processed. They also posited
that positive affect or additional tasks induce a
diffuse attentional state that prevents this over-
investment and reduces interference with T2. In
contrast, negative affect is thought to induce a
focused attentional state, which enhances over-
investment and increases interference with T2.

This ‘‘overinvestment hypothesis’’ is consonant
with research demonstrating that positive and
negative affect may reflect distinct neurophysio-
logical systems (e.g., Cacioppo & Berntson,
1999), and have dissociable effects on cognitive
functioning more generally. Negative affect is
typically conceptualised as prompting specific
action tendencies aimed at increasing the chances
of survival in threatening environments, including
a narrowing and focusing of cognitive processing
(e.g., Ashby, Isen, & Turken, 1999; Storbeck &
Clore, 2005). In contrast, evidence based on
Fredrickson’s (2001) ‘‘broaden and build’’ theory
of positive emotions suggests that positive affect
may broaden or expand the scope of cognition and
attention (e.g., Fredrickson & Branigan, 2005;
Johnson & Fredrickson, 2005; see also Carver,
2003).

Extending this work, Jefferies et al. (2008)
examined the impact of affect on the AB by
inducing participants into one of four affective
states that, in line with an alternative two-factor
model of affect (see Russell, & Feldman-Barrett,
1999), were a factorial combination of positive/
negative affect valence and low/high affect arousal
(i.e., calm, sad, happy, anxious). Jefferies et al.
reported that the interaction of affect valence and
arousal modulated the AB. They found that AB
magnitude was largest for the high affect activa-
tion/negative affect valence (i.e., anxious) group
and smallest for the low affect activation/negative
affect valence (i.e., sad) group, whereas partici-
pants in the other two groups had intermediate
and approximately equal ABs. In contrast, the
influence of affect did not extend to overall T1 or
T2 accuracy, consistent with a dissociation be-
tween predictors of AB magnitude and overall
target accuracy.
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To date, the evidence that affect can broaden or
narrow the scope of temporal attention (e.g.,
Jefferies et al., 2008; Olivers & Nieuwenhuis,
2006) has generally involved the induction of
affective states. However, if induced affect can
modulate AB performance, individual differences
in dispositional positive and negative affectivity
may also predict variability in temporal attention
costs. Some individuals may generally be more
predisposed than others to adopt a diffuse versus
focused mental state and, thereby, more likely to
effectively allocate attention across time. To date,
only a single study has examined individual dif-
ferences in naturally occurring affect and atten-
tional processing over time. Rokke, Arnell, Koch,
and Andrews (2002) reported that a participant
group reporting severe depressive symptoms had
a markedly larger AB magnitude than those groups
reporting few or mild symptoms. Although these
findings suggest an association between heigh-
tened negative affectivity and impaired AB per-
formance, Rokke et al. used an extreme groups
approach, in which participants were selected on
the basis of depressive symptoms (which may
reflect more than just affect), rather than examin-
ing individual differences in dispositional positive
and negative affect per se.

Extending previous research on affect and
attention, the purpose of the present study was to
investigate whether dispositional affect could ex-
plain individual differences in the ability to effec-
tively allocate attentional resources across time,
as reflected by performance in the AB paradigm.
We hypothesised that greater dispositional positive
affect would predict smaller AB magnitudes,
whereas greater negative affect would predict larger
AB magnitudes.

METHODS

Participants

Sixty-eight undergraduate students at Brock Uni-
versity participated either for payment or course
participation hours. All had normal or corrected-
to-normal vision and spoke English as their first
language.

Affect measures

Participants first completed the Positive Affect
Negative Affect Schedule (PANAS; Watson,
Clark, & Tellegen, 1988). The PANAS is among
the most widely used measures of trait affect and
comprises 10 positive and 10 negative affect items
each rated on a Likert scale from 1 (not at all) to 5
(extremely) based on how a respondent generally
feels ‘‘on average’’. Positive affect (PA) and
negative affect (NA) scores were calculated sepa-
rately by averaging their respective PANAS items.

AB tasks

Approximately 90 minutes after completing the
PANAS, participants performed the AB trials.
During the intervening 90 minutes participants
performed other cognitive tasks unrelated to affect
or the AB. All AB stimuli were presented on a 17
inch CRT monitor using E-Prime (Schneider,
Eschman, & Zuccolotto, 2002) software running
on a Sony VAIO desktop computer. To reduce
the likelihood of stimulus-specific effects, the AB
task had three blocks each with different stimuli
(letters, words, and object pictures). AB blocks
were performed immediately one after another in
the above order with 100 trials per block.

Each trial began with a 500 ms presentation of
a fixation cross and a 500 ms blank interval prior
to the RSVP stream. Each item in the stream was
presented on a light grey background for 100 ms
with zero ISI. Distractors and T2 were presented
in black. Participants were instructed to identify
the lone red item (T1) from three-alternatives
(G, K, or M for letter blocks; FISH, KITE, or
SPEAK for word blocks; a dog, a hand, or a chair
for object blocks), and to indicate whether a
specified T2 item (X for letter blocks; REPORT
for word blocks; a book for object blocks) was or
was not presented at any point following the red
item.

There were 16 items in each stream. T1 was
either the 6th or 8th item in the stream. T2 was
present on one half of trials and appeared equally
often 2, 3, 4, 5, or 7 items after T1. T1�T2 lag
and T2 presence/absence varied randomly within
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each block with the above constraints. Following
the stream of items, participants were prompted
on the screen to indicate their T1 response (three-
alternative forced choice) and then their T2
response (presence or absence; participants were
instructed to choose ‘‘absent’’ if unsure) using
unspeeded key presses with labelled keys. The
next trial was initiated 1000 ms after the partici-
pant entered their T2 response.

For each stimulus type, T1 accuracy was
computed for each participant by averaging their
percent correct T1 identification across lags. For
each stimulus type, T2 sensitivity at each lag was
calculated using d? and T2 sensitivity scores were
calculated by averaging the d? scores across all lags.
AB magnitude for each stimulus type was calcu-
lated by summing the differences in T2 sensitivity
at each short lag (2, 3, 4 and 5) from T2 sensitivity
at lag 7. All AB trials were used for these
calculations (regardless of T1 accuracy), however,
the same pattern of results was also observed when
T2 performance was conditionalised upon T1
being correct. Positive correlations were observed
across stimulus type for the three T1 accuracy
measures, the three T2 sensitivity scores, and the
three AB magnitude scores. For example, in a
principle components analysis the stimulus-speci-
fic AB magnitude scores loaded strongly onto a
single latent component explaining 55% of the
variance in AB magnitude. These patterns support
the use of overall T1 accuracy, T2 sensitivity, and
AB magnitude scores averaged across stimulus
type, and subsequent analyses were based on these
averaged scores.1

RESULTS

A repeated-measures one-way analysis of variance
(ANOVA) on T2 sensitivity indicated a signifi-
cant effect of lag, F(4, 268)�117.94, pB .001,

with increasing mean T2 sensitivity from shorter
to longer lags, indicating the presence of an AB
(Ms�0.93, 1.24, 1.50, 1.65, and 1.82 for T2
sensitivity at lags 2, 3, 4, 5, and 7, respectively).

Table 1 shows the means, standard deviations,
and correlations for the RSVP and affect mea-
sures. As hypothesised, PA and NA were sig-
nificantly correlated with AB magnitude.
Whereas greater PA was associated with a smaller
AB, greater NA was associated with a larger AB.
Neither of the affect variables correlated signifi-
cantly with T1 accuracy or T2 sensitivity.2

To examine the combined and unique pre-
dictive associations between positive and negative
affect and AB magnitude, a regression model was
estimated in which AB magnitude was regressed
simultaneously onto PA and NA scores, along
with the interaction between PA and NA (com-
puted as the product of standardised scores for PA
and NA; standardised AB scores were used as the
criterion). The combined predictors explained
19% of variability in AB magnitude (R� .44,
pB .01). PA and NA were both significant unique
predictors, such that greater PA predicted smaller
AB magnitude (b�� .26, p� .03; semi-partial
correlation�� .25) and greater NA predicted
larger AB magnitude (b� .28, p� .02; semi-
partial correlation� .27). The interaction between
PA and NA was not a significant unique predictor
of AB magnitude (b�� .10, p� .39; semi-partial
correlation�� .10).3

Because AB magnitude is calculated as the
difference in T2 sensitivity at the long lag minus
shorter lags, the association between affect and AB
magnitude may reflect the influence of affect on T2
performance at short lags (i.e., during the AB
window), long lags (i.e., during the baseline
period), or both. To illustrate the nature of the
association between affect and T2 accuracy across
lags, two regression models were estimated. In the
first regression model average T2 sensitivity at the

1 The pattern of zero-order correlations between PA, NA, and AB magnitude observed when averaging across stimulus types

were also observed for each of the three stimulus types individually.
2 Response bias (b, the willingness to say ‘‘yes’’ to the presence of an X) was not significantly correlated with any of the affect

measures and was not examined further.
3 Results were consistent even when overall T1 accuracy and T2 sensitivity were included as predictors in the regression models.
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short lags (computed as the mean of lags 2, 3, and 5)
was regressed simultaneously onto PA, NA, and
their interaction, controlling for T2 sensitivity at
the long lag (lag 7). As shown in Table 2, PA and
NA were both significant predictors over and above
T2 sensitivity at the long lag, such that greater PA
predicted greater T2 sensitivity at short lags, and
greater NA predicted lower T2 sensitivity at short
lags. The interaction between PA and NA was not
significant. In the second regression model, T2
sensitivity at the long lag was regressed simulta-
neously on PA, NA, and their interaction, control-
ling mean T2 sensitivity at short lags. As shown in
Table 3, PA and NA were both significant unique
predictors over and above T2 sensitivity at short
lags, such that greater PA predicted lower T2

sensitivity at the long lag, and greater NA predicted

greater T2 sensitivity at the long lag. The interac-

tion between PA and NA was not significant.

DISCUSSION

In the present study, greater dispositional PA was

associated with smaller AB magnitude, while

greater trait NA was associated with larger AB

magnitude. These results are the first to demon-

strate that dispositional affect can explain varia-

bility in the AB, and suggest that approximately
one fifth of the individual differences seen in AB

magnitude may be related to individual differ-

ences in trait PA and NA.

Table 1. Means, standard deviations, and correlations for RSVP and affect measures

Measures M SD 1 2 3 4

1. AB magnitude 1.95 1.55 *
2. T1 accuracy 0.90 0.10 �.13 *
3. T2 sensitivity 1.43 0.48 �.06 �.02 *
4. PA 3.39 0.43 �.30* �.03 .13 *
5. NA 1.91 0.60 .35* .06 �.16 �.20

Note: N�68. PA�positive affect; NA�negative affect. *pB.05.

Table 2. Results from regression of short lag T2 sensitivity on positive and negative

affect, controlling for long lag T2 sensitivity

Predictor b sr p

PA .17 .16 .02

NA �.22 �.21 .003

PA�NA .06 .06 .39

Long lag T2 sensitivity .80 .80 B .001

Note: N�68. PA�positive affect; NA�negative affect.

Table 3. Results from regression of long lag T2 sensitivity on positive and negative

affect, controlling for short lag T2 sensitivity

Predictor b sr p

PA �.15 �.14 .052

NA .21 .20 .007

PA � NA �.04 �.04 .56

Short lag T2 sensitivity .86 .83 B .001

Note: N�68. PA�positive affect; NA�negative affect.
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The present finding that dispositional PA is
associated with fewer temporal attentional costs
in the AB paradigm is consistent with the basic
tenets of the overinvestment hypothesis (Olivers &
Nieuwenhuis, 2006) and broaden-and-build the-
ory (Fredrickson, 2001), as well as with investiga-
tions suggesting that PA diffuses spatial attention
(Fenske & Eastwood, 2003; Smilek et al., 2006).
According to Olivers and Nieuwenhuis (2005,
2006), a relaxed and diffuse processing style is
beneficial to AB performance because it reduces
unnecessary attentional overinvestment in distrac-
tors that typically exacerbates the AB. From our
perspective, individuals predisposed to experience
greater PA may be more likely to be characterised
by a generally diffused cognitive style, which may
allow for more effective allocation of attentional
resources across time.

Interestingly, although the association of
greater dispositional NA with larger AB magni-
tudes shown in this study is consistent both with
the overinvestment hypothesis and broaden-and-
build theory, it was not demonstrated in the
induced affect studies of Olivers and Nieuwenhuis
(2006) and Jefferies and colleagues (2008). This
relation is consonant, however, with Rokke et al.
(2002) who showed that individuals reporting
high levels of chronic depressive symptoms had
larger AB magnitudes than those reporting few or
mild symptoms. Rokke et al. (2002) suggested
that NA might prolong disengagement from T1,
causing longer and more effortful T1 processing,
and leading to greater difficulties encoding T2 at
short lags. This account is consistent both with
the overinvestment hypothesis, which suggests
that NA exacerbates overinvestment by creating
a focused state that increases interference (Olivers
& Nieuwenhuis, 2005, 2006), and with more
general models of cognition and affect, which
suggest that NA results in a narrowing and
focusing of cognitive processing in order to
increase the chances of survival in threatening
environments (e.g., Ashby et al., 1999; Storbeck
& Clore, 2005). From our perspective, individuals
predisposed to experience greater NA are more
likely to be characterised by a generally focused
cognitive style, which may impede effective

allocation of temporal attentional at short time
intervals.

The measure of dispositional affect we em-
ployed may assess primarily high activation affect
(Watson et al., 1988), rather than positive and
negative affective experiences at both high and low
levels of affective arousal/activation. Also relevant
is a recent study by Gable and Harmon-Jones
(2008) that used a global/local processing task to
demonstrate that induced PA will diffuse attention
so long as it is not approach oriented. According to
these authors, when the motivational direction
associated with PA is approach oriented (e.g.,
excitement, enthusiasm), it can actually focus
attention, whereas low approach-related PA (e.g.,
amusement) may increase the breadth of attention.
In future studies, additional dispositional measures
of approach motivation, affect activation, and
arousal could be explored (e.g., Larsen & Diener,
1987), as could items directly paralleling the affect
labels described by Jefferies et al. (2008).

We observed that individuals characterised by
high dispositional PA have greater T2 sensitivity
at short lags, but lower T2 sensitivity at the long
lag. Our interpretation is that people who are
generally more ‘‘diffused’’ (having a positive,
relaxed cognitive style) invest less in each item in
the RSVP stream, and as such have lower T2 costs
at short lags due to reduced interference from T1.
This reduction, however, also results in lower T2
sensitivity at the long lag where T1 does not
interfere. In contrast, individuals who are generally
more ‘‘focused’’ (characterised by greater disposi-
tional NA) tend to overinvest their attention in
each RSVP item leaving little attention for T2 at
short lags. This overinvestment results in lower T2
sensitivity at short lags by exacerbating interfer-
ence from T1, but their greater focus results in
greater T2 sensitivity at the long lags where T1 no
longer interferes. Thus, the present pattern of T2
accuracy across the entire RSVP stream, and the
resulting attenuation in AB magnitude for parti-
cipants characterised by greater dispositional PA,
supports ideas offered by Olivers and Nieuwenhuis
(2006).

Finally, consistent with previous research pro-
viding evidence for a dissociation between
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predictors of AB magnitude and predictors of
RSVP target accuracy (Arnell et al., 2006, in press;
Colzato et al., 2007), and studies examining
associations between affect and the AB (e.g.,
Jefferies et al., 2008; Olivers & Nieuwenhuis,
2006), in the present study none of the disposi-
tional affect measures were significantly associated
with overall T1 accuracy or T2 sensitivity. These
patterns suggest that whereas general cognitive
processing style (i.e., diffused vs. focused) and
individual differences in dispositional affect may
underlie individual differences in AB magnitude,
other factors such as cognitive processing speed
(e.g., Arnell et al., 2006) may explain individual
differences in overall RSVP target accuracy.

In conclusion, the present study suggests that
affective dispositions are capable of explaining
individual differences in the ability to effectively
allocate attention to multiple targets over time.
Furthermore, the present results are consistent
with studies of spatial attention where PA has
been linked to diffuse attention and NA to
focused attention.
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