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Dispositional and induced optimism lead to attentional preference for faces displaying positive
emotions: An eye-tracker study

Madelon L. Petersa*, Julia S.E. Vielerb and Stefan Lautenbacherb

aDepartment of Clinical Psychological Science, Maastricht University, Maastricht, The Netherlands; bDepartment Physiological
Psychology, University of Bamberg, Bamberg, Germany

(Received 8 September 2014; accepted 8 April 2015)

The aim of this study was to examine whether dispositional optimism and induced optimism are associated with an
attentional bias for positive stimuli. Fifty-six healthy participants performed an eye-tracking task twice, while their gaz-
ing time at faces displaying joy, anger, pain, or a neutral expression was measured. Participants scoring high on disposi-
tional optimism tended to gaze longer at joy faces during the first face-presentation trial compared to participants scoring
lower on optimism, and this correlation became significant during the second face-presentation trial. In between the two
presentations, participants received either an optimism manipulation or a control manipulation. There was no effect of
type of manipulation on gazing behavior but post hoc analyses demonstrated that participants showing an increase in
state optimism displayed a significant decrease in gaze duration for anger faces and a nearly significant increase in gaze
duration for joy faces.

Keywords: optimism; Best Possible Self manipulation; attentional bias; eye tracking; emotional faces

People tend to overestimate their chances to obtain good
outcomes and underestimate their chances to experience
negative outcomes in life, a phenomenon known as opti-
mistic bias (Weinstein, 1980). People base their predic-
tions of the future on mental simulation of themselves in
this future, and because the future is per definition uncer-
tain, mental scenarios may become idealized (Armor &
Taylor, 1998). Although there is thus a general tendency
to make positive predictions for the future, people scor-
ing high on dispositional optimism may be even stronger
inclined to underestimate negative and overestimate posi-
tive future events. When confronted with vignettes of
ambiguous situations, dispositional optimistic people
more often choose for a less negative or even positive
interpretation of the situation compared to people with a
more pessimistic attitude (Hanssen, Vancleef & Peters,
in press; Vancleef & Peters, 2008). Converging lines of
evidence suggest that one of the underlying mechanisms
of these rose-colored expectancies may be due to the fact
that optimists have a superior capacity to generate future
positive scenarios. A brain imaging study found that dur-
ing positive imagery of the future optimists display
higher activity in brain regions involved in assessing the
salience of emotional and motivational information
(Sharot, Korn, & Dolan, 2011) and a recent survey study
showed that the vividness with which a person could
generate positive mental images of the future was signifi-
cantly associated with his or her level of optimism
(Blackwell et al., 2013).

Optimism may already affect the early, still implicit
and preconscious stages of information processing:
selection and encoding of information (Carver, 2001;
Isaacowitz, 2005; Karademas, Kafetsios, & Sideridis,
2007; Tamir & Robinson, 2007). Indeed, there may be a
fundamental difference in the way optimists and pes-
simists look at the world, with optimists focusing more
on positive stimuli and events and pessimists more of
negative ones as a general also implicitly working mind
set. A few studies have directly studied attentional pat-
terns as a function of an individual’s level of optimism.
Segerstrom (2001) found that in an emotional stroop
task, higher levels of optimism were related to an
increased attentional bias toward positive words and a
decreased bias toward negative words, an effect that was
maintained after controlling for current mood states.
Similarly, Karademas et al. (2007) found dispositional
optimism to be associated with more attention toward
well-being words in an emotional stroop task. Finally, an
eye-tracking study demonstrated that participants scoring
high on optimism were less likely to rest their gaze on
negative pictures (cancer images) than those scoring low
on optimism (Isaacowitz, 2005), also after controlling for
mood. Positive pictures were not included in this study.

Optimism and attention for positive stimuli may have
a bidirectional relationship. People with high levels of
optimism preferentially select positive stimuli in the
environment because these are congruent with their
positive schemas; in turn, attention to positive stimuli
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maintains these positive schemas (Wadlinger &
Isaacowitz, 2006). Accordingly, positive interventions
teaching people to redirect their focus toward positive
environmental stimuli may lead to an upward spiral of
increased positive affect and increased levels of opti-
mism (Garland et al., 2010). That an induced positive
orientation can have implications for subsequent
information processing strategies is demonstrated by
studies using positive imagery training. Training people
to focus on positive outcomes and to interpret ambiguity
in a positive fashion leads to more benign interpretations
of ambiguous homophones and more positive resolutions
of scrambled sentences (Holmes, Lang, & Shah, 2009;
Pictet, Coughtrey, Mathews, & Holmes, 2011; Torkan
et al., 2014). In addition, positive interpretation training
can induce a positive memory bias (Tran, Hertel, &
Joormann, 2011). However, so far, the effects of positive
interventions on attention deployment when positive and
negative stimuli compete for cognitive resources have
not been examined.

This study therefore sought to examine whether mak-
ing people imagine positive future scenarios would lead
them to selectively engage with positive stimuli and to
disengage from negative stimuli. For that purpose, par-
ticipants performed the Best Possible Self (BPS) manip-
ulation, a writing and visualization exercise in which
they imagined a life in the future where everything has
gone well. Previously, this manipulation was found to
temporary increase optimism and positive affect (Peters,
Flink, Boersma, & Linton, 2010; Renner, Schwarz,
Peters, & Huibers, 2014). Eye tracking was used to
assess gazing time toward positive (joy) and negative
(anger) faces which were presented in separate trials rela-
tive to a neutral face. In addition, pain faces were
included for exploratory purposes. Previously, we found
that the BPS manipulation led to decreased pain
sensitivity and less interference of performance by pain
(Boselie, Vancleef, Smeets, & Peters, 2014; Hanssen,
Peters, Vlaeyen, Meevissen, & Vancleef, 2013), and we
speculated that this might be due to less attention toward
pain.

Gaze direction was measured at two separate occa-
sions within a single experimental session. After the ini-
tial assessment, half of the participants underwent the
BPS manipulation to induce state optimism, whereas the
other half underwent a control manipulation where they
wrote about a neutral topic. A passive viewing paradigm
was used, i.e. without a task-relevant behavioral goal.
This meant that participants could freely look around
and use the pictures to fuel their optimism. The follow-
ing hypotheses were formulated as: (1) Dispositional
optimism is related to baseline gazing behavior, with
optimistic individuals looking more at positive and less
at negative faces; (2) the BPS manipulation increases
optimism and thereby leads to an increase in gazing at

positive faces and a decrease in gazing at negative faces;
and (3) especially participants scoring low on
dispositional optimism show increased gazing at positive
faces and decreased gazing at negative faces following
the BPS manipulation.

Materials and methods

Subjects

Fifty-six students (32 female) with a mean age of
23.5 years (SD = 3.3) participated for course credits or
payment. Only participants without psychiatric, neuro-
logical, or somatic disorders were accepted for the study.
None of the participants suffered from acute or chronic
pain. All subjects had normal or corrected-to-normal
vision (self-report). The study protocol was approved by
the ethics committee of the Otto-Friedrich University of
Bamberg.

Apparatus and stimulus material

Eye tracking

Pictures of male and female human faces were extracted
from the ‘Montréal Pain and Affective Face Clips’
(Simon, Craig, Gosselin, Belin, & Rainville, 2008). We
used pictures of facial expressions displaying joy
(positive emotional), anger (negative emotional), pain
(pain-related) and pictures of neutral face expressions. In
order to minimize emotional effects caused by color, col-
ored extracted pictures were transformed into mono-
chrome pictures. The suitability and validity of this set
of pictures was confirmed in two studies in our lab, one
recognition study (Baum, Kappesser, Schneider, &
Lautenbacher, 2013) and one dot-probe study (Baum,
Schneider, Keogh, & Lautenbacher, 2013).

For this study, 64 pairs of pictures were produced.
Forty-eight of those pairs consisted of one picture depict-
ing a neutral facial expression and one picture depicting
an emotional or painful expression (i.e. 16 neutral-joy,
16 neutral-anger and 16 neutral-pain pairs). The screen
position (left-right) of the neutral picture was random-
ized in order to eliminate position effects. As control
condition, 16 pairs consisting of two neutral faces were
included. We used only 16 neutral faces to pair the emo-
tional and painful face expressions with exactly the same
neutral stimuli. Accordingly, the neutral stimuli were
used repeatedly. Due to the random order of the pair of
pictures, the increasing familiarity of the subjects with
the neutral faces affected the three emotional categories
(anger, joy, pain) in a similar fashion.

All pictures were 7.8 cm wide and 6.1 cm high, and
the two pictures were horizontally aligned. The distance
between the two pictures forming a pair was 4.8 cm.
Stimuli were presented vertically centered against a
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black background on a 19-in. monitor with a resolution
of 1280 × 1024 pixels. Stimulus presentation and
registration of ocular movements were accomplished by
an Interactive-Mind system being composed of a
desktop-PC with Intel-Processor, 19-in. LED-screen and
the monocular eye-tracking system Eyegaze EdgeTM
(LC Technologies, Inc., VA, USA). In order to measure
the eye’s orientation, this system used the corneal
reflection of an infrared light source (corneal reflex
method). Eye movements were recorded with a
sampling rate of 60 Hz and an accuracy of .4°. Gaze
direction was accepted as fixation if participants’ gaze
did not deviate more than .7° from the center of the
actual fixation for at least 100 ms. For stimulus pre-
sentation and registration of ocular movements, the sys-
tem was controlled by the software NYAN 2XT
(version 2.3.3). An advantage of this system is that par-
ticipants do not have to wear helmets or contacts which
might limit their (gazing) behavior. A kind of a
camera, which was placed below the screen, recorded
the position of one eye.

Questionnaires

Trait questionnaires

The Life Orientation Test-Revised (LOT-R; Scheier,
Carver, & Bridges, 1994) was used to assess the level of
dispositional optimism. The LOT-R has 10 items that are
rated on a 5-point Likert scale, ranging from 0 (‘strongly
disagree’) to 4 (‘strongly agree’). There are 3 positively
phrased items, 3 negatively phrased items, and 4 filler
items. A total sore was calculated after reversing the
negatively phrased items.

The Fear of Pain Questionnaire (FPQ-III; McNeil &
Rainwater, 1998) was used to measure participants’ pain-
related fear. The FPQ-III was developed as a comprehen-
sive measure of fear of pain and validated in a pain-free
population as well as in chronic back pain patients. Par-
ticipants are instructed to rate the degree of fear they
would likely experience if confronted with a variety of
potentially painful situations, like ‘breaking an arm’,
‘receiving an injection in the mouth’ or ‘paper cut on the
finger’. The FPQ-III contains 30 items which are rated
on a 5-point scale, ranging from 1 (‘not at all’) to 5
(‘very strong’).

The Pain Vigilance and Awareness Questionnaire
(PVAQ) was developed as a comprehensive measure of
attention to pain and has been validated for the use in
chronic pain and non-clinical samples (McCracken,
1997). It consists of 16 items that are rated on a
six-point scale and assesses awareness, vigilance,
preoccupation, and observation of pain (0 = ‘never’ and
5 = ‘always’). A sum score across all items was
calculated.

State questionnaires

The Future Expectancies Scale (FEX; Hanssen et al.,
in press) was administered to assess state optimism. The
FEX consists of 10 statements describing a positive
future event and 10 statements describing a negative
future event. Participants rated the likelihood that they
will experience each specific events on a 7-point Likert
scale, ranging from 1 (‘not at all likely to occur’) to 7
(‘extremely likely to occur’). The FEX has previously
been demonstrated to be responsive to an optimism
manipulation (Boselie et al., 2014; Hanssen et al.,
in press). The sub-scores FEX positive and FEX negative
were used for further analyses.

Mood was assessed with the Positive and Negative
Affect Schedule (PANAS; Watson, Clark, & Tellegen,
1988). The PANAS consists of 20 items measuring
positive (10 items) and negative (10 items) affect.
Participants indicate the degree to which a certain feeling
is present at that moment on a 5-point Likert scale
ranging from 1 (‘not at all’) to 5 (‘extremely’). The
sub-scores PANAS positive (PA) and PANAS negative
(NA) were used for further analyses.

For the PANAS and the LOT-R, validated German
versions were available (Glaesmer, Hoyer, Klotsche, &
Herzberg, 2008; Krohne, Egloff, Kohlmann, & Tausch,
1996). The FPQ-III, PVAQ and FEX were translated into
German by the authors. This was done using a standard
‘forward–backward’ procedure. Only if the resulting back-
ward English version was similar to the original version
according to the evaluation of an English native speaker,
translation accuracy was considered sufficient. The FPQ-
III and the PVAQ have already been used in several stud-
ies of the authors with good results (e.g. Baum, Kappesser,
et al., 2013; Baum, Schneider, et al., 2013).

Procedure

After giving informed consent, participants filled out the
trait questionnaires (LOT-R, FPQ-III, PVAQ) while sitting
at a small table. Thereafter, the participants were seated
70 cm in front of the screen of the computer controlling
the eye tracker, with their chin positioned on a height-ad-
justable chin rest. An orthogonal prolongation of the
nasion had to target the center of the screen. Next, the par-
ticipants ran through an automatic calibration procedure
for relating eye gaze and screen positions. After that, the
first eye-tracking assessment was started.

At the beginning of each trial, a fixation cross was
presented in the center of the screen for 500 ms. Partici-
pants were instructed to fixate their eyes on the cross.
After the fixation cross had disappeared, one of the 64
picture pairs appeared for 2000 ms. Next, the screen
turned black for 2000 ms, before the next trial began
with the fixation cross. All participants performed

The Journal of Positive Psychology 3

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
M

aa
st

ri
ch

t]
, [

M
ad

el
on

 P
et

er
s]

 a
t 0

8:
50

 0
1 

Ju
ne

 2
01

5 



64 trials, in which the 64 picture pairs were presented in
the same random order for all subjects. The whole eye-
tracking procedure lasted around 10 min. Thereafter, the
participants returned to the small table, to complete the
measures for the first assessment of state optimism
(FEX) and mood (PANAS).

Next, the induction of optimism started. Optimism
was induced by the BPS manipulation, a positive future
thinking technique based on work by King (2001). BPS
has been proven effective in increasing positive affect
and positive future expectancies (Peters et al., 2010)
Participants were instructed to carry out a writing and
imagery exercise. Half of the participants were assigned
to the BPS condition (n = 28), which required them to
write about a life in the future where everything had
turned out for the best. The other half of the participants
were assigned to the control condition (n = 28), which
consisted of writing about a typical day (TD). The
instructions for BPS and TD were as follows (cf.
Sheldon & Lyubomirsky, 2006). BPS condition:

Thinking about your best possible self means that you
imagine yourself in the future, after everything has gone
as well as it possibly could. You have worked hard and
succeeded at accomplishing all the goals of your life.
Think of this as the realization of your dreams, and that
you have reached your full potential.

TD condition:

Thinking about your typical day means that you take
notice of ordinary details of your day that you usually
don’t think of. These might include particular classes or
meetings you attend to, people you meet, things you do,
typical thoughts you have during the day. Think of this
as moving through your typical day, hour after hour.

Both manipulations had the same procedural format:
Participants were requested to think for 1 min about
what to write, then to write uninterrupted for 15 min,
followed by 5 min of imagining the story they had just
finished writing. Instructions were given both verbally
and in writing. The manipulation check followed
immediately by asking the participants to fill out the
FEX and PANAS for a second time. Next, the eye-
tracking procedure was run for a second time in an
identical manner as the first time. This was followed by
a third assessment of state optimism and mood (FEX
and PANAS). After roughly one hour, the participants
were debriefed and the session was concluded.

Primary data analysis and eye-tracking parameters

First, areas of interest (AOI) were defined. The AOIs
were squares of 7.8 cm × 6.1 cm framing the pictures of

the faces. Fixations of faces were classified as such and
counted if the participant gazed more than 100 ms at the
AOI of the corresponding face. Second, a fixation bias
score was computed, which was defined as the total fixa-
tion time for emotional or pain faces minus fixation time
for the neutral face for each pair of pictures over the
2000 ms of presentation.

Statistical analysis

SPSS version 22 was used for analysis. Descriptive
statistics are given as mean and standard deviation (SD).
For simple within- and between-subjects comparisons,
t-tests for dependent and independent samples were used.
The association between trait questionnaires and baseline
gaze behavior was examined using Pearson correlations
for FPQ-III and PVAQ and Spearman correlations for
LOT-R because of a strong left skew. Pre- and post-
manipulation scores on the FEX and PANAS were sub-
jected to 2 × 3 analysis of variance (ANOVA) for
repeated measurements with the between-subjects factor
‘condition’ (BPS vs. TD), and the within-subjects factors
‘time’ (pre- vs. 1st post-manipulation assessment vs. 2nd
post-manipulation assessment) as manipulation check.
Next, a 2 × 2 × 3 ANOVA for repeated measurements
was conducted with the between-subjects factor
‘condition’ (BPS vs. TD), and the within-subjects factors
‘time’ (pre- vs. post-manipulation) and ‘expression’
(anger vs. joy vs. pain faces) on the dependent variable
‘fixation bias’. The condition × time and the condi-
tion × time × expression interaction respectively indicate
whether optimism induction changes gazing behavior
toward emotional and pain faces in general or toward a
specific type of facial expression.

Next, whether participants scoring low on disposi-
tional optimism changed their gazing behavior more after
the BPS manipulation compared to high scoring partici-
pants was examined by adding the dichotomized LOT-R
score (median split) as an additional factor to the
repeated measures ANOVA. Thus, a 2 (dispositional
optimism) × 2 (condition) × 2 (time) × 3 (expression)
analysis with the dependent variable ‘fixation bias’ was
conducted. Finally, as a post hoc test, the primary
2 × 2 × 3 analysis was repeated with participants
sufficiently responding to the induction of optimism (for
the definition of responding, see Results). For that
purpose, the between-subjects factor ‘condition’ was sub-
stituted by the new between-subjects factor ‘Responder’
(yes/no).

Post hoc testing with t-tests for dependent or inde-
pendent sample was applied in case of significance. The
alpha-level was set to p = .05.

4 M.L. Peters et al.
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Results

Characteristics of subjects

The questionnaire data are given in Table 1. Participants
in this study scored somewhat higher on dispositional
optimism compared to previously published age-adjusted
norm scores for the German population (Glaesmer et al.,
2012). The scores on FPQ-III and PVAQ were compara-
ble to those found in earlier studies (Baum, Kappesser,
et al., 2013; Baum, Schneider, et al., 2013; Hanssen
et al., in press). Despite randomization, participants in
the BPS condition scored significantly higher on disposi-
tional optimism and significantly lower on fear of pain at
baseline. Therefore, all ANOVAs were repeated with the
covariates dispositional optimism or fear of pain in sepa-
rate analyses. There were no significant differences
between the two groups in any of the other baseline
measures (PVAQ, PANAS, or FEX scores).

Correlations between trait questionnaire scores and
baseline gaze behavior

The only significant correlation between trait characteris-
tics and gaze behavior was between pain vigilance and
fixation bias for joy faces (pearson’s r = −.270, p = .043).
The correlation between dispositional optimism and fixa-
tion bias for joy faces showed a trend toward significance
(Spearman’s ρ = .227, p = .09). However, one participant
had an extremely low score on the LOT-R, which deviated
more than 3 SD from the mean score, and can be consid-
ered an outlier. Moreover, this proved to be an influential
data point according to both Mahalanobis and Cook’s dis-
tance. Removing this participant resulted in a significant
correlation of dispositional optimism with fixation bias for
joy faces (r = .287, p = .034).

Effects of the optimism manipulation on state optimism
and mood

Table 2 shows the ratings on the positive and negative
items of the Future Expectancies Scale (FEX-pos and

FEX-neg) and Positive and Negative Affect Schedule
(PANAS PA and NA) for the three assessment periods in
each condition. A 2 × 3 repeated measures ANOVA
demonstrated significant condition × time effects for
FEX-pos, FEX-neg, and PA (see Table 2). Entering
dispositional optimism as a covariate in the analyses did
not change the results. Within condition analyses of
repeated measurements with planned contrasts indicated
that in the BPS condition (optimism induction), FEX-pos
was significantly larger at both post-manipulation assess-
ments points compared to the pre-manipulation assess-
ment (1st post-assessment: F(1,27) = 31.2, p < .001,
ηp

2 = .536; 2nd post-assessment: F(1,27) = 12.7,
p = .001, ηp

2 = .320), and FEX-neg was significantly
smaller at both post-manipulation assessment points (1st
post-assessment: F(1,27 = 36.4), p < .001, ηp

2 = .574;
2nd post-assessment: F(1,27) = 25.6, p < .001,
ηp

2 = .486). In the TD (control) condition, the FEX
scores did not significantly differ from pre-manipulation
at either post-manipulation time point. PA significantly
increased immediately after the manipulation in both
conditions (BPS: F(1,27 = 44.1, p < .001, ηp

2 = .620;
TD: post-assessment: F(1,27 = 7.98, p = .009,
ηp

2 = .228), but had returned to baseline levels at the
third assessment point, i.e. after the eye-tracking task.
Negative affect did not change from the pre- to post-ma-
nipulation in either condition. Thus, the manipulation
affected both positive and negative expectancies and
positive affect, but not negative affect, which is in accor-
dance with earlier studies using the same manipulation
(Hanssen et al., in press; Peters et al., 2010). It is also of
note that the effects on expectancies outlasted the mood
effect, the former still being present at the conclusion of
the experiment (around 20 min after the end of
induction).

Effects of optimism condition on gaze behavior

Figure 1 shows the fixation bias for joy, anger, and pain
faces pre- and post-manipulation in the two conditions,

Table 1. Mean ± SD of the questionnaire data for the groups ‘Best Possible Self’ (BPS; induction of optimism) and ‘Typical Day’
(TD; control condition) as well as for the responders and non-responders to the optimism induction.

BPS (n = 28) TD (n = 28) t-test

LOT-R 19.5 ± 2.2 17.9 ± 3.6 T = 2.06; p = .045
FPQ-III 67.0 ± 16.5 76.3 ± 12.7 T = −2.36; p = .022
PVAQ 32.9 ± 11.1 36.7 ± 8.6 T = −1.45; p = .153

Responder (n = 30) Non-responder (n = 26)
LOT-R 18.6 ± 3.0 18.7 ± 3.3 T = .12; p = .907
FPQ-III 68.8 ± 18.2 75.0 ± 10.7 T = 1.60; p = .116
PVAQ 35.4 ± 11.5 34.1 ± 8.3 T = −.49; p = .621

Notes: FPQ – Fear of pain questionnaire.
PVAQ – Pain vigilance and awareness questionnaire.
LOT-R – Life orientation test-revised.

The Journal of Positive Psychology 5
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BPS and TD. A 2 (condition) × 2 (time) × 3 (expression)
repeated measures ANOVA indicated a significant main
effect of expression and a significant interaction effect
time × expression (Table 3). Optimism induction did not
change gazing behavior: None of the effects including
the condition factor reached significance. The expression
and time × expression effects are explained by the fact
that across conditions, participants had a stronger fixation
bias for joy faces compared to anger and pain faces, and
this difference became even more distinct at the second
confrontation. Univariate comparisons showed that the
fixation bias across the two assessments was significantly
longer for joy faces (312 ms ± 210) than for anger faces
(86.3 ms ± 135; T = −6.51; p < .001) and pain faces
(65.7 ms ± 178; T = −6.92; p < .001) whereas the latter
two expressions did not differ in gaze duration
(T = 1.26; p = .214). The accentuation of the differences
between the fixation bias for the three expressions during
the second presentation was mainly due to a significant

increase in the duration of gazing at joy faces from the
first to the second presentation (Δ = 72 ms; T = −2.64;
p = .011). There was no similar change for anger faces
(Δ = −53 ms; T = 1.65; p = .105) or pain faces
(Δ = −18 ms; T = .48; p = .637).

When the analysis was repeated with dispositional
optimism as a covariate, additionally a significant
interaction effect for time × expression × dispositional
optimism was obtained. As reported above, high-opti-
mistic individuals already showed a tendency to gaze
more at joy faces during the first presentation, but this
became more prominent during the second presentation
(Spearmans’ ρ = .442, p = .001 for the relationship
between fixation bias for joy faces and LOT-R scores at
the second presentation). The increase in gazing duration
for joy faces from the first to the second presentation
was also significantly associated with dispositional opti-
mism (r = .286, p = .03 for the relationship between Δ
fixation bias for joy faces and LOT-R scores).

Table 2. Mean ± SD of the state optimism (FEX-pos and FEX-neg) and affect (PA and NA) for the groups ‘Best Possible Self’
(BPS; induction of optimism) and ‘Typical Day’ (TD; control condition) pre-intervention (pre), immediately post-intervention (1st
post) and at the end of the session (2nd post).

BPS (n = 28) TD (n = 28)

Time × condition effectPre 1st post 2nd post Pre 1st post 2nd post

FEX-pos 55.5 ± 5.6 58.8 ± 5.9* 57.6 ± 6.2* 52.5 ± 6.5 53.7 ± 7.1 53.9 ± 7.2 F(2,53) = 3.70, p = .031, ηp
2 = .123

FEX-neg 25.3 ± 7.3 21.2 ± 7.6* 21.9 ± 7.7* 27.0 ± 7.2 26.5 ± 7.8 25.8 ± 7.7 F(2,53) = 7.15, p = .002, ηp
2 = .212

PA 28.9 ± 5.4 35.5 ± 6.0* 27.9 ± 8.0 26.9 ± 4.6 30.0 ± 7.7* 26.8 ± 7.6 F(2,53) = 5.16, p = .009, ηp
2 = .163

NA 12.4 ± 3.4 12.2± 3.1 12.0± 3.3 12.8 ± 5.1 12.4 ± 3.5 12.4 ± 4.3 F(2,53) = .11, p = .901, ηp
2 = .004

Notes: FEX – Questionnaire for Future Expectation (pos – positive expectations; neg – negative expectations).
PA – positive affect; NA – negative affect.
*Score significantly different from the pre-intervention score in that condition.

Figure 1. Mean ± SD of the fixation bias (relative fixation duration for the emotional/pain faces compared to the neutral faces
presented in the same trials) determined pre and post the induction of optimism (BPS group) compared to the control condition (TD
group); positive values are suggestive of longer gaze durations for the emotional/pain faces.

6 M.L. Peters et al.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
M

aa
st

ri
ch

t]
, [

M
ad

el
on

 P
et

er
s]

 a
t 0

8:
50

 0
1 

Ju
ne

 2
01

5 



T
ab
le

3.
R
es
ul
ts
of

th
e
A
N
O
V
A
w
ith

th
e
fa
ct
or
s
co
nd

iti
on

(b
et
w
ee
n-
su
bj
ec
ts
,
le
ve
ls
:
B
P
S
an
d
T
D
;
up

pe
r
pa
rt
)
or

re
sp
on

di
ng

(b
et
w
ee
n-
su
bj
ec
ts
,
le
ve
ls
:
re
sp
on

de
rs

an
d
no

n-
re
-

sp
on

de
rs
;
lo
w
er

pa
rt
),
E
xp

re
ss
io
n
w
ith

in
-s
ub

je
ct
,
le
ve
ls
:
an
ge
r,
jo
y,

an
d
pa
in

fa
ce
s)

an
d
T
im

e
(w

ith
in
-s
ub

je
ct
,
le
ve
ls
:
pr
e
an
d
po

st
).

N
ot
e:

S
ig
ni
fi
ca
nt

ef
fe
ct
s
ar
e
m
ar
ke
d
by

bo
ld

te
xt

an
d
gr
ay
-s
ha
de
d
ba
ck
gr
ou
nd
.

The Journal of Positive Psychology 7

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
M

aa
st

ri
ch

t]
, [

M
ad

el
on

 P
et

er
s]

 a
t 0

8:
50

 0
1 

Ju
ne

 2
01

5 



Interaction with dispositional optimism

The same analyses were carried out with the additional
factor ‘dispositional optimism’ with two levels, which
were created by median split of the LOT-R. Participants
scoring below 20 on the LOT-R were classified as low
optimistic (n = 26) and participants scoring 20 or higher
were classified as high optimistic (n = 30). None of the
interactions including the factor dispositional optimism
were significant. Thus, the BPS manipulation (optimism
induction) did not change fixation bias more in low opti-
mistic participants. Analyses of FEX-pos, FEX-neg, PA,
and NA scores neither showed dispositional opti-
mism × condition × time interactions. Thus, the BPS
manipulation appeared similarly effective in low- and
high-optimistic participants.

Post hoc analyses: comparing responders versus non-
responders

Although overall the optimism induction successfully
increased positive expectancies for the future and
decreased negative expectancies, there were still partici-
pants who did not show the expected response pattern in
these parameters following the BPS manipulation. By
contrast, some participants responded to the TD manip-
ulation. Therefore, we repeated the analyses with a new
between-subject factor ‘responder’. Responder and non-
responder groups were created on the basis of the change
scores on the FEX. First, a total FEX score was created
by summing the scores of the FEX-pos items with the
reversed scores of the FEX-neg items. Next, a FEX
difference score was calculated by subtracting the pre-
manipulation FEX score from the post-manipulation
FEX score. The median FEX difference score was 4, and
responders were defined as participants having a differ-
ence score greater than or equal to the median. Thirty
participants were classified as responders (75% of the
participants of the BPS group), and 26 participants were
non-responders (68% of those of the TD group). The dis-
tributions of sex and age were similar in the responder
(female: 63%; age: 23.8 ± 3.8 years) and non-responder
groups (female: 53%; age: 23.1 + 2.5 years). In contrast
to the original classification according to the optimism
induction condition, the two responder groups did not
significantly differ in their baseline scores of fear of
pain, pain vigilance, and dispositional optimism (see
Table 1).

A 2 (responder) × 2 (time) × 3 (expression) repeated
measures ANOVA indicated, in addition to the signifi-
cant expression and time × expression effects that were
already found previously, significant expression × respon-
der and expression × time × responder effects (Table 3).
Post hoc ANOVA were performed within each group
separately to clarify these effects. Within the non-
responder group, only the main effect of expression

reached significance (F(2,24) = 8.38; p = .002,
ηp

2 = .411) but there was no expression × time interac-
tion (F(2,24) = 2.70; p = .088, ηp

2 = .183). In the respon-
der group, both a main effect of expression (F(2,28)
= 19.34; p < .001, ηp

2 = .589) and an expression × time
interaction (F(2,28) = 5.84; p = .008, ηp

2 = .294) were
found. This means that only in the group of responders
fixation bias changed from the first to the second pre-
sentation dependent on the emotional category. Respon-
ders gazed significantly less at anger faces (T = 2.70;
p = .012, d = .994) and nearly significantly more at joy
faces (T = −1.99; p = .056, d = .738) from pre- to post-
manipulation (see Figure 2). The changes in gazing
behavior did not reach significance in the non-responder
group.

Discussion

This study was set up to examine whether dispositional
optimism as well as induced optimism would be associ-
ated with attention toward positive visual stimuli and
away from negative visual stimuli (i.e. faces displaying
positive and negative emotions). Our hypotheses were
partly confirmed. Dispositional optimism showed a
trend toward a significant association with fixation bias
for joy faces at the first presentation (which became
significant after deleting one outlying data point) and a
significant correlation with fixation bias for joy faces at
the second presentation. There was an overall increase
in looking at joy faces from the first to second pre-
sentation, but more optimistic participants showed a
stronger increase.

The induction of an optimistic state at first did not
appear to lead to enhanced gazing at joy faces or dimin-
ished gazing at angry faces. However, post hoc analyses
indicated that participants who actually responded to the
manipulation as intended by an increase in state opti-
mism (i.e. more positive and less negative expectancies
for the future) did change their gazing behavior after the
manipulation. These participants seemed to improve their
‘look on the bright side of life’ by gazing significantly
less at anger faces and nearly significantly more at joy
faces when being confronted with these pictures for a
second time. It should be noted that although most
responders were found in the optimism induction group
(n = 21; 70%), some participants (n = 9; 30%) increased
their state optimism after the TD manipulation. The find-
ing that ‘responder’ analysis after the BPS manipulation
is more sensitive than the analysis with the original
experimental groups is in accordance with another recent
study, in which it was found that overall the BPS and
TD group did not significantly differ in conditioned fear
responses, but that a different pattern of responding was
found when the magnitude of the change after the
manipulation was used instead (Geschwind et al., 2015).
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Previous eye-tracking studies have shown that people
in general have a preference to attend to positive images
compared to negative or neutral ones (e.g. Sanchez,
Vazquez, Gomez, & Joormann, 2014), a results that is
replicated in this study. A general positive attentional
bias is consistent with the notion that optimistic biases
are common in the general population, i.e. most people
tend to look on the bright side of life. Focusing on posi-
tive information, while ignoring negative information,
might maintain this optimistic outlook (Sharot et al.,
2011). Despite a general preference for positive informa-
tion, there are individual differences in attention deploy-
ment. Most research has focused on the association
between attentional biases and individual differences in
fear and anxiety. Anxious individuals are more likely to
show a preference to attend to threatening information in
their environment, which in turn might maintain their
anxiety (Van Bockstaele et al., 2014; Yiend, 2010).
Although most of these studies have used reaction-time
paradigms, recent studies using the eye-tracking
methodology to assess attention toward emotional faces,
have similarly found that individual differences in anxi-
ety are related to attentional preference for faces display-
ing negative emotions (Shechner, Jarcho, & Britton,
2013). Attentional deployment toward positive faces has
less often been studied, but the available evidence sug-
gests reduced gazing at positive stimuli is more typical
for dysphoria than for anxiety (Armstrong & Olatunji,
2012), although the usually found bias for positive faces
may also be absent in individuals with social anxiety
(Chen, Clarke, MacLeod, & Guastella, 2012; Schofield,
Inhoff, & Coles, 2013).

This study focused on individual differences in the
level of optimism and found it to be related to a more
prominent bias toward gazing at positive faces and less
time spent at the anger faces. This is consistent with the
findings of earlier studies, using different methodologies
and stimulus material, which also demonstrated that opti-
mists preferentially focus on positive cues and turn away
from negative ones (Isaacowitz, 2005; Karademas et al.,
2007; Segerstrom, 2001). However, this is the first study
to examine whether inducing a transient optimistic state
changes emotional gazing. In fact, induced state opti-
mism enhanced (the already prominent) attentional bias
for positive faces and decreased gazing at negative faces.
This suggests that positive interventions can affect the
early stages of information processing and lead to the
preferential selection of positive stimuli and avoidance of
negative stimuli. Previous studies demonstrated that posi-
tive imagery could lead to positive interpretation and
memory biases (Holmes et al., 2009; Pictet et al., 2011;
Torkan et al., 2014; Tran et al., 2011) and this study
demonstrated that this might be extended to positive
attentional biases.

Previously, positive mood induction was found to
increase selective attention toward positive stimuli
(Tamir & Robinson, 2007) and it cannot be excluded
that the present findings are attributable to the increase
in positive mood. However, such an interpretation is
elusive because effects on future expectancies were
maintained during the entire experimental session,
whereas mood effects appeared to be short lived and had
vanished after the eye-tracking task. It may also be noted
that previous findings with dispositional optimism were

Figure 2. Mean ± SD of fixation bias (relative fixation duration for the emotional/pain faces compared to the neutral faces presented
in the same trials) determined pre- and post-manipulation in responders (more positive future expectancies and less negative future
expectancies) and non-responders; positive values are suggestive of longer gaze durations for the emotional/pain faces.

The Journal of Positive Psychology 9

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
M

aa
st

ri
ch

t]
, [

M
ad

el
on

 P
et

er
s]

 a
t 0

8:
50

 0
1 

Ju
ne

 2
01

5 



all maintained after controlling for current mood
(Isaacowitz, 2005; Karademas et al., 2007; Segerstrom,
2001). Nevertheless, optimism and positive mood are
intrinsically related and it may theoretically not be
feasible to keep these constructs strictly separate.

A positive attentional bias may be functional in that
it can protect individuals against the development of
negative thoughts and feelings (Matthews & Antes,
1992). Absence of attention to positive stimuli could lead
to depression and distorted assumptions and beliefs about
the world (Armstrong & Olatunji, 2012). In contrast,
paying frequent and prolonged attention toward positive
stimuli may initiate repeated activation of positive cogni-
tive schemas and concomitant thoughts, emotions and
behaviors (Karademas et al., 2007). Segerstrom (2001)
has further speculated that attending to the positive
aspects of a situation increases the chance that these
aspects will be incorporated into the understanding of
that situation, and thus may stimulate positive (re)inter-
pretations. Lastly, attending to positive stimuli may con-
tribute to obtaining reward and facilitating success
experiences. Noticing rewarding stimuli in one’s environ-
ment increases the likelihood of actually obtaining them
(Tamir & Robinson, 2007). Nevertheless, even when a
positive focus is generally considered adaptive, extreme
forms of positive biases and concomitant neglect of
threat signals may become dysfunctional. In this study,
angry faces were ignored. This may not be problematic
in the safe surroundings of a laboratory and when using
static pictures, but in real life, neglect of angry expres-
sions of an opponent might be dangerous. Therefore, an
emotionally balanced attentional allocation, with atten-
tion to positive features when possible, and attention to
negative features when necessary, may be considered
most adaptive.

Future studies should find out whether positive atten-
tional training could be employed to increase optimism
and other positive states and traits. Attentional bias
modification away from negative material has been
found effective for improving symptoms in anxiety disor-
ders in numerous studies, but positive attentional bias
training has much less frequently been employed. One
study showed that training people to attend to positive
images led to subsequent avoidance of highly negative
images, which was interpreted as improved emotion reg-
ulation (Wadlinger & Isaacowitz, 2008). Dandeneau,
Baldwin, Baccus, Sakellaropoulo, and Pruessner (2007),
trained participants to find a positive emotional face
intermixed within negative emotional faces and found
that this led to less subjective and physiological stress
reactivity and to increased self-confidence. Finally,
Johnson (2009) trained participants to look away from
angry faces and toward smiling ones. Compared to
control participants, these participants showed less frus-
tration in a subsequent stress task. Whether positive

attention training can have more pervasive positive
effects and instigate the upwards spiral as suggested by
the broaden-and-build theory remains to be determined.
Nevertheless, one could propose that the BPS writing
and imagery technique is itself a type of positive atten-
tion training: It stimulates attentional focus on the posi-
tive aspects of an imagined future. The BPS has already
been shown to have positive consequences on optimism
and mood, especially when employed over longer
periods of time (Boehm, Lyubomirsky, & Sheldon, 2011;
Lyubomirsky, Dickerhoof, Boehm, & Sheldon, 2011;
Meevissen, Peters, & Alberts, 2011; Peters, Meevissen,
& Hanssen, 2013; Shapira & Mongrain, 2010; Sheldon
& Lyubomirsky, 2006).

On a more general level, this study is also relevant
for gaining further insight in the effectiveness of a
single-session BPS exercise. We have previously demon-
strated that a single 20-minute writing and visualization
exercise is able to positively change expectancies for the
future, along with an increase in positive affect. So far,
we have only looked at the effects immediately after
completion of the exercise, this study looked for the first
time at relatively sustained effects, i.e. the maintenance
of positive expectancies and affect after performing an
unrelated task for approximately 20 min (i.e. eye track-
ing). Interestingly, the mood effects appeared to be
shorted-lived, whereas the effects on expectancies
remained significant over the entire experimental session,
declining only marginally. Previously, we also demon-
strated that a longer version of this intervention with
daily visualization for one or two weeks elevated
dispositional optimism (Meevissen et al., 2011; Peters,
Meevissen, & Hanssen, 2013), an effect that was main-
tained at least until one week after the completion of the
intervention, whereas its effect on life satisfaction was
not maintained at follow-up (Peters et al., 2013). This
suggests also that the BPS exercise can be regarded as
an optimism induction more than as a mood induction.

Exploratory, we examined the correlates of gazing at
pain faces. Previously, we found that the BPS manipula-
tion led to lower pain sensitivity and less cognitive inter-
ference by pain in healthy volunteers (Boselie et al.,
2014; Hanssen et al., in press). One of the underlying
mechanisms may be a lesser focus on pain after the opti-
mism induction. A previous study using the dot-probe
paradigm found that increased attention toward pain
faces was related to increased pain sensitivity in healthy
volunteers (Baum, Huber, & Schneider, 2011). However,
in this study, there was no association with dispositional
or induced optimism and gaze duration for the pain
faces. Moreover, neither pain vigilance nor fear of pain
assessed at baseline correlated with gazing at pain faces.

A limitation of this study was that we only included
young healthy students who are characterized by a rela-
tively high level of dispositional optimism. This may
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undermine the power to detect individual differences due
to range restrictions. Furthermore, the advantage of eye
tracking by assessing the attractiveness of emotional con-
tents in direct competition was not fully utilized because
within a given trial always one emotional face was pre-
sented concurrently with a neutral face. The presentation
of several emotional categories at a screen in parallel
would allow for determining the so-called scan path. The
scan path reveals how individuals shift their focus of
attention with epochs of engagement and disengagement
and might be different for optimistic and non-optimistic
persons when exploring emotional material. The
restricted format of presentation was nevertheless chosen
to compare the findings better with the still more preva-
lent dot-probe task findings.

To conclude, this study shows that attentional
deployment may be one of the mechanisms underlying
and maintaining a positive outlook on life. Future studies
could further explore the automaticity of these attentional
processes and their relation to more positive interpreta-
tion and memory biases.
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