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Abstract
Positive and negative affects high in motivational intensity cause a narrowing of attentional focus. In contrast, positive affects
low in motivational intensity cause a broadening of attentional focus. The attentional consequences of negative affects low in
motivational intensity have not been experimentally investigated. Experiment 1 compared the attentional consequences of
negative affect low in motivational intensity (sadness) relative to a neutral affective state. Results indicated that low-motivation
negative affect caused attentional broadening. Experiment 2 found that disgust, a high-motivation negative affect not previously
investigated in attentional studies, narrowed attentional focus. These experiments support the conceptual model linking highmotivation affective states to narrowed attention and low-motivation affective states to broadened attention.
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A loaded gun is pointed in your face. A coiled and hissing rattlesnake startles you. If you have experienced these situations,
you probably recall how your attention became intensely
focused on the source of the negative emotion you felt. More
than that, such negative affective experiences narrow one’s
attentional focus generally and affect one’s processing of other
stimuli, as more than 50 years of research have revealed
(Chajut & Algom, 2003; Easterbrook, 1959; Wells & Matthews, 1994). But is that the whole story? Do all negative
affective states cause a narrowing of attention?
Along similar lines, more than 20 years of research
suggested that all positive affective states cause the opposite
effect on attention—that positive affect broadens attention
(Fredrickson & Branigan, 2005; Hicks & King, 2007). However, recent research suggests that the intensity of approach
motivation should be considered, as this intensity plays a role
in whether positive affect causes broadening or narrowing of
attention (Harmon-Jones & Gable, 2008). Whereas positive
affects low in approach motivational intensity broaden attentional
scope (Fredrickson & Branigan, 2005; Gable & HarmonJones, 2008), positive affects high in approach motivational
intensity narrow attentional scope (Gable & Harmon-Jones,
2008; Harmon-Jones & Gable, 2009). Does the motivational
intensity of negative affective states also play a role in how
negative affect influences attentional scope?

Motivational Intensity Levels Within
Negative Affects
Negative affects vary in motivational intensity. For example,
disgust and fear are higher in motivational intensity than sadness. Motivational intensity, or the impetus to act, is related
directly to arousal, but unlike arousal, motivation always has
action implications (even if they are vague). In Bradley and
Lang’s (2007) biphasic view of emotion, “judgments of
arousal index (again, roughly) the degree of activation in each
motivation system” (p. 585). The more motivationally intense
a negative affective state, the greater the activation of the sympathetic nervous system (for a review, Bradley & Lang, 2007).

Research Examining Attentional
Consequences of Negative Affects
Negative affects high in motivational intensity are associated
with a narrowing of attention, and these states have been the
primary negative states examined in research on emotion and
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attentional scope. Early work on emotion and attention found
that negative affect with high withdrawal motivation narrowed
attentional focus (Easterbrook, 1959). Easterbrook posited
that drive caused a narrowing of attention. By drive, Easterbrook meant “a dimension of emotional arousal or general
covert excitement, the innate response to a state of biological
deprivation or noxious stimulation . . . in subjects under stress
or threat” (p. 184). Other studies have found that attentional
narrowing is associated with negative affect high in motivational intensity that is evoked by social stress (Sanders, Baron,
& Moore, 1978), electric shock (Wachtel, 1968), scary novel
situations (Weltman & Egstrom, 1966), faces expressing negative
emotion (Fenske & Eastwood, 2003), difficult ego-threatening
tasks, and noise stimuli (Chajut & Algom, 2003).
Research investigating the effect of low-motivation negative affects on attentional scope is less abundant, less direct,
and primarily correlational. For example, individuals with
depression tend to be more creative than average (Andreasen,
1987; Ludwig, 1994) and show broadening of memory (von
Hecker & Meiser, 2005). These results suggest that negative
affects low in motivational intensity may broaden attention
much as positive affects low in motivational intensity do. However, no direct tests of this hypothesis have been performed.
Negative affects low in motivational intensity (e.g., sadness) may promote broadened attention because they assist
with disengagement from terminally blocked goals and cause
the organism to become open to new and previously irrelevant
possibilities (Klinger, 1975). In such negative-affect situations, “a more open, unfocused, unselective, low-effort mode
of attention would prove not deficient but, on the contrary,
beneficial” (von Hecker & Meiser, 2005, p. 456).

The Present Experiments
On the basis of this reasoning, we predicted that negative
affects low in motivational intensity would increase attentional breadth, whereas negative affects high in motivational
intensity would decrease attentional breadth. Experiment 1
focused on sadness because no past research has experimentally tested its hypothesized attentional broadening effect.
Experiment 2 focused on disgust, using the same design as
Experiment 1, so that we could be sure that the attentional
effects observed in the first experiment were caused by motivational intensity and were not due to our particular methods
of manipulating affect or assessing attentional scope. We did
not combine both types of negative affect within the same
experiment because we were concerned that one negative
affect might spill over into the other and lead to a mixed saddisgusted state (Gable & Harmon-Jones, 2009).
In both experiments, breadth of attention was measured
using Navon’s (1977) global-local letter task, an objective
measure of attentional breadth used in many past experiments
(Yovel, Revelle, & Mineka, 2005; for a review, see Kimchi,
1992). We expected sadness to cause a broadened attentional
scope and disgust to cause a narrowed attentional scope, as

revealed by the difference between local and global reaction
times (RTs). This prediction was based on past positive-affect
research using local-global stimuli, which found that approachmotivated positive affect slowed global reactions (Gable &
Harmon-Jones, 2008, Experiment 3; Gable & Harmon-Jones,
in press; Harmon-Jones & Gable, 2009), or both slowed global
and speeded local reactions (Gable & Harmon-Jones, 2008,
Experiment 2). Similar effects have also emerged in some past
research on arousing negative affect (e.g., Wachtel, 1968;
Weltman & Egstrom, 1966).

Experiment 1
Method
Participants were 35 (21 female, 14 male) introductory psychology students participating for course credit. They viewed
32 color photographs, selected from the International Affective Picture System (Lang, Bradley, & Cuthbert, 2005). Half
of the photographs were unpleasant, low in arousal, and
selected because they were likely to evoke sadness. The other
half were neutral, and matched with the unpleasant pictures
for color, brightness, object size, and human presence.
Each trial began with a 3-s fixation cross. One of the 32
pictures was then displayed for 6 s, followed by another fixation cross (500 ms). Next, a Navon letter was displayed until
the participant responded. If a response did not occur within 5 s,
the next trial began. The intertrial interval varied between 8
and 10 s. Six neutral practice trials were completed before the
recorded trials.
As already noted, the Navon (1977) letters task was used to
assess attentional breadth. In this task, each stimulus consists
of a large letter composed of smaller letters (five closely
spaced local letters on each vertical or horizontal line of the
global letter). For example, a large H might be composed of
small Fs. Participants were asked to respond to each stimulus
“as quickly as possible,” pressing a key on the left if the picture contained the letter T and a key on the right if the picture
contained the letter H. Global targets were those in which a
large T or H was composed of smaller Ls or Fs. Local targets
were those in which a large L or F was composed of smaller Ts
or Hs. Faster responses to the large letters indicated a global
(broad) focus, whereas faster responses to the small letters
indicated a local (narrow) focus. Sixteen local and 16 global
trials were randomly presented. RTs were logarithmically
transformed. Trials with incorrect responses (2.9% of the sample) or with RTs more than 3 standard deviations from the
mean (0.86% of the sample) for each stimulus were removed
(Fazio, 1990). There were insufficient errors to permit analyses of error rates.
After all trials were completed, participants viewed all the
affective pictures and half the neutral pictures (to conserve
time). Each picture was displayed for 2 s, and participants
used the Self-Assessment Manikin (Bradley & Lang, 1994) to
indicate their pleasure (1 = very pleasant, 9 = very unpleasant)
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and arousal (1 = excited, 9 = calm). They also rated how disgusted and sad the picture made them feel (1 = no emotion, 9 =
strongest feeling).

equivalent in arousal to, the neutral pictures, which is consistent with the idea that the sad pictures were low in arousal and
thus motivational intensity.

Results and discussion

Experiment 2

After viewing sad pictures, participants responded faster to
global targets than to local targets, prep = .99. After viewing
neutral pictures, participants also responded faster to global
targets than to local targets, prep = .91; thus, the often observed
global bias was replicated (Navon, 1977). Critically, the RT
difference between global and local targets was larger after sad
pictures than after neutral pictures, as revealed by a 2 (sad or
neutral picture) × 2 (local or global target) analysis of variance
(ANOVA), which yielded a significant interaction, F(1, 34) =
4.54, prep = .89, ηp2 = .12. RTs to local targets were slower after
sad pictures than after neutral pictures, prep = .91. RTs to global
targets were similar across conditions, prep = .54. (See Fig. 1.)
For the picture ratings, a 4 (valence, arousal, disgust, or
sadness) × 2 (sad or neutral picture) within-subjects ANOVA
revealed a significant interaction, F(3, 72) = 38.42, prep = .99,
ηp2 = .62. Sad pictures were more unpleasant (M = 6.31, SD =
4.25), disgusting (M = 1.98, SD = 1.00), and sad (M = 4.05,
SD = 1.00) than neutral pictures (M = 4.53, SD = 2.13; M =
1.36, SD = 1.00; M = 1.47, SD = 1.00), preps > .95. Sad pictures
(M = 7.37, SD = 3.63) were similar in arousal to neutral pictures (M = 7.38, SD = 3.00), prep = .48. Also, the sad pictures
evoked significantly more sadness than disgust, prep = .99.
In support of our hypothesis and in contrast to much past
conceptualizing, these results indicate that sad pictures caused
broadening of attention, relative to neutral pictures. Furthermore, the sad pictures were rated as more unpleasant than, but

Experiment 2 was conducted to assess whether the attentional
effects observed in Experiment 1 were caused by motivational
intensity and were not due to our methods of manipulating
affect or assessing attentional scope. Therefore, in Experiment
2, we again used picture presentations to evoke negative affect
and Navon stimuli to assess breadth of attention, but instead of
examining the effect of low-motivation negative affect, we
examined the effect of high-motivation negative affect. On the
basis of our conceptual model linking intense emotive states to
narrowed attention, we predicted that high-motivation negative affect would cause narrowed attention relative to neutral
affect. In addition, because most previous experiments showing that high-motivation negative affect narrowed attention
used fear- or anxiety-producing stimuli, we thought it important to assess whether narrowed attention would result from
another motivating negative affect, disgust. Such a result
would support our conceptual analysis by showing that highly
motivating negative affects in general, rather than specifically
fear and anxiety, narrow attention.
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Participants were 115 (56 female, 59 male) introductory psychology students participating for course credit. They viewed
64 color photographs collected from the Internet. Half of the
photographs were selected because they were likely to evoke
disgust; the other half were selected because they appeared neutral. The neutral pictures were matched with the unpleasant pictures for color, brightness, object size, and human presence.
Procedures were identical to those in the previous experiment. RTs were logarithmically transformed. Trials with incorrect responses (1.8% of the sample) or with RTs more than 3
standard deviations from the mean (0.73% of the sample) for
each stimulus were removed (Fazio, 1990).
After all trials were completed, participants viewed all the
affective and neutral pictures (6 s each) and rated how each
picture made them feel using the same ratings as in Experiment 1.

Results and discussion





Method

6DG3LFWXUHV
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Fig. 1. Participants’ mean reaction times for local and global Navon letter
targets after viewing sad and neutral pictures in Experiment 1. Error bars
indicate standard errors.

After viewing disgusting pictures, participants responded
faster to local targets than to global targets, prep = .91. In contrast, after viewing neutral pictures, participants responded
faster to global targets than to local targets, prep = .99; again,
this result replicated the often observed global bias (Navon,
1977). RTs to global targets were slower after disgusting pictures than after neutral pictures, prep = .99. RTs to local targets
were similar across conditions, prep = .36. (See Fig. 2.) The 2
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Fig. 2. Participants’ mean reaction times for local and global Navon letter
targets after viewing disgusting and neutral pictures in Experiment 2. Error
bars indicate standard errors.

(disgusting or neutral picture) × 2 (local or global target)
ANOVA yielded a significant interaction, F(1, 115) = 48.91,
prep = .99, ηp2 = .30.
For the picture ratings, a 4 (valence, arousal, sadness, or
disgust) × 2 (disgusting or neutral picture) within-subjects
ANOVA revealed a significant interaction, F(3, 342) = 469.78,
prep = .99, ηp2 = .80. Disgusting pictures were more unpleasant
(M = 7.61, SD = 1.22), arousing (M = 3.94, SD = 2.15), sad
(M = 6.48, SD = 2.25), and disgusting (M = 7.21, SD = 2.02)
than neutral pictures (M = 3.89, SD = 1.22; M = 7.39, SD = 1.60;
M = 1.34, SD = 0.56; M = 1.19, SD = 0.39), preps > .99. Also,
the disgusting pictures evoked significantly more disgust than
sadness, prep = .99.
Consistent with predictions, these results indicated that disgusting pictures caused a narrowing of attention, relative to
neutral pictures. These results extend previous findings by
showing that disgust, in addition to fear and anxiety, reduces
the breadth of attention. This important extension reveals that
highly motivating negative affects in general cause a narrowing of attention.

General Discussion
These two experiments revealed that the relationship between
negative affect and attentional precedence is more complex
than commonly thought. In line with past theory and evidence,
Experiment 2 demonstrated that negative affect caused a narrowing of attention. However, this narrowing occurred only
when negative affect was high in motivational intensity. When
negative affect was low in motivational intensity, in Experiment 1, it caused a broadening of attention. These results are
consistent with the idea that the effect of emotion on local/

global precedence is not due to negative versus positive affect,
but is instead due to motivational intensity. Positive and negative affects of low motivational intensity broaden attention,
whereas positive and negative affects of high motivational
intensity narrow attention.
We view motivational intensity as being closely related to
the arousal level of affective states (Bradley & Lang, 2007).
As expected from this line of reasoning, the sad stimuli used in
Experiment 1 evoked low self-reported arousal, equivalent to
the arousal reported in response to the neutral stimuli. In contrast, the disgusting stimuli used in Experiment 2 evoked high
self-reported arousal, significantly higher than the arousal
reported in response to the neutral stimuli. But arousal and
motivation are not identical. Arousal created through physical
exercise does not cause narrowing of attention (HarmonJones, Gable, & Hobbs, 2009).
Taken together with the results of other recent research on
the effect of motivational intensity of positive affects on attention (Gable & Harmon-Jones, 2008), the present research suggests that exploring negative affects along the dimension of
motivational intensity and investigating how negative affects
are related to attentional and cognitive processes will help to
provide a better understanding of negative affects and affectcognition interactions. These results are consistent with a
growing trend in research on emotion-cognition interactions to
emphasize the importance of motivation (Larson & Steuer,
2009; Levine & Edelstein, 2009).
Acknowledgments
We thank Cindy Harmon-Jones for her comments.

Declaration of Conflicting Interests
The authors declared that they had no conflicts of interests with
respect to their authorship and/or the publication of this article.

Funding
This research was supported by National Science Foundation Grant
BCS 0643348 to Eddie Harmon-Jones.

References
Andreasen, N.C. (1987). Creativity and mental illness: Prevalence
rates in writers and their first-degree relatives. American Journal
of Psychiatry, 144, 1288–1292.
Bradley, M.M., & Lang, P.J. (1994). Measuring emotion: The SelfAssessment Manikin and the semantic differential. Journal of
Behavior Therapy and Experimental Psychiatry, 25, 49–59.
Bradley, M.M., & Lang, P.J. (2007). Emotion and motivation. In J.T.
Cacioppo, L.G. Tassinary, & G. Berntson (Eds.), Handbook of
psychophysiology (3rd ed., pp. 581–607). New York: Cambridge
University Press.
Chajut, E., & Algom, D. (2003). Selective attention improves under
stress: Implications for theories of social cognition. Journal of
Personality and Social Psychology, 85, 231–248.
Easterbrook, J.A. (1959). The effect of emotion on cue utilization and
the organization of behavior. Psychological Review, 66, 183–201.

Downloaded from pss.sagepub.com at Texas A&M University - Medical Sciences Library on April 27, 2010

215

Blues Broaden, Nasty Narrows
Fazio, R.H. (1990). A practical guide to the use of response latencies
in social psychological research. In C. Hendrick & M.S. Clark
(Eds.), Review of personality and social psychology (Vol. 11, pp.
74–97). Newbury Park, CA: Sage.
Fenske, M.J., & Eastwood, J.D. (2003). Modulation of focused attention by faces expressing emotion: Evidence from flanker tasks.
Emotion, 3, 327–343.
Fredrickson, B.L., & Branigan, C. (2005). Positive emotions broaden
the scope of attention and thought-action repertoires. Cognition
& Emotion, 19, 313–332.
Gable, P.A., & Harmon-Jones, E. (2008). Approach-motivated positive affect reduces breadth of attention. Psychological Science,
19, 476–482.
Gable, P.A., & Harmon-Jones, E. (2009). Postauricular reflex responses
to pictures varying in valence and arousal. Psychophysiology, 46,
487–490.
Gable, P.A., & Harmon-Jones, E. (in press). Late positive potential to
appetitive stimuli and local attentional bias: Integrating attention
and motivation. Emotion.
Harmon-Jones, E., & Gable, P.A. (2008). Incorporating motivational
intensity and direction into the study of emotions: Implications
for brain mechanisms of emotion and cognition-emotion interactions. Netherlands Journal of Psychology, 64, 132–142.
Harmon-Jones, E., & Gable, P.A. (2009). Neural activity underlying the effect of approach-motivated positive affect on narrowed
attention. Psychological Science, 20, 406–409.
Harmon-Jones, E., Gable, P.A., & Hobbs, J. (2009). Considering
the role of arousal in the effect of approach-motivated positive
affect on attentional narrowing. Manuscript in preparation, Texas
A&M University, College Station.
Hicks, J.A., & King, L.A. (2007). Meaning in life and seeing the big
picture: Positive affect and global focus. Cognition & Emotion,
21, 1577–1584.

Kimchi, R. (1992). Primacy of wholistic processing and global/
local paradigm: A critical review. Psychological Bulletin, 112,
24–38.
Klinger, E. (1975). Consequences of commitment to and disengagement from incentives. Psychological Review, 82, 1–25.
Lang, P.J., Bradley, M.M., & Cuthbert, B.N. (2005). International
Affective Picture System (IAPS): Digitized photographs, instruction manual and affective ratings (Technical Report A-6). Gainesville: University of Florida.
Larson, C.L., & Steuer, E.L. (2009). Motivational relevance as a
potential modulator of memory for affective stimuli: Can we
compare snakes and cakes? Emotion Review, 1, 116–117.
Levine, L.J., & Edelstein, R.S. (2009). Emotion and memory narrowing: A review and goal relevance approach. Cognition & Emotion, 23, 833–875.
Ludwig, A.M. (1994). Mental illness and creative activity in female
writers. American Journal of Psychiatry, 151, 1650–1656.
Navon, D. (1977). Forest before trees: The precedence of global features in visual perception. Cognitive Psychology, 9, 353–383.
Sanders, G.S., Baron, R.S., & Moore, D.L. (1978). Distraction and
social comparison as mediators of social facilitation effects. Journal of Experimental Social Psychology, 14, 291–303.
von Hecker, U., & Meiser, T. (2005). Defocused attention in depressed
mood: Evidence from source monitoring. Emotion, 5, 456–463.
Wachtel, P.L. (1968). Anxiety, attention, and coping with threat.
Journal of Abnormal Psychology, 73, 137–143.
Wells, A., & Matthews, G. (1994). Attention and emotion: A clinical
perspective. Hillsdale, NJ: Erlbaum.
Weltman, G., & Egstrom, G.H. (1966). Perceptual narrowing in novice divers. Human Factors, 8, 499–506.
Yovel, I., Revelle, W., & Mineka, S. (2005). Who sees trees before
forest? The obsessive-compulsive style of visual attention. Psychological Science, 16, 123–129.

Downloaded from pss.sagepub.com at Texas A&M University - Medical Sciences Library on April 27, 2010

