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Figure 2. Facial electromyographic pattern score for moving and still images as a function of vékfticend arousalright) categories.

arousal dimension. The present results did so. Moving imagea substantial and sustained bradycardia, suggesting that moving
were once again associated with increases in self-reported arousalages captured more attentional resources.

and with larger skin conductance responses, particularly when the As in Detenber et al1998), there was also a significant effect
images were reported to be highly arousing. Motion also prompteaf stimulus motion on valence self-report. This effect, however,
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Figure 3. Heart rate response waveforms as a function of valéleds, arousal(centej, and image motiortright).
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Figure 4. Skin conductance response magnitude for moving and still images as a function of #&émesd arousalright) categories.

was much smaller than the arousal effect and did not extend tenost pronounced toward the end of the viewing pefiBigure 3,
either the valence-sensitive heart-rate acceleration measure or tight).
facial EMG—perhaps the prototypic nonverbal index of emotional Based on these data, it appears that as the heart-rate response
valence. Although both facial EMG and heart-rate acceleratiorunfolds, several processes are reflected, not unlike those described
were unequivocally associated with image valence, as expectetdy Bohlin and Kjellberg(1979. First, all stimuli elicit a short-
these effects were independent of the mofgiii manipulation. latency deceleration indicative of orienting to image o&eaham,
Together, the effects reported by Detenber et(398 and 1992; Graham & Clifton, 1966 Next, the affective properties of
those observed in the present study suggest that image motion, #ime stimulus dominate, and their impact is most evident around the
attribute of stimulus presentation independent of content, can haveidinterval acceleratory component. Finally, motion becomes the
a powerful impact on the experience and physiology of emotiondominant factor. Heart rate returns to baseline if the image is still,
and that this impact can be rather specific. That is, image motiobout remains substantially slowed if the image contains motion.
influences the arousal value of the image to a greater extent thafhis continued bradycardia most likely reflects sustained attention
itinfluences the subjects’ like or dislike of image content. A similar (e.g., Berg & Richards, 1997; Richards, 199Thus, it appears
specificity has been found in studies of screen size; Detenber anithat the “message(i.e., stimulus contemand the “medium” both
Reeves(1996 reported that arousal, not valence, self-report in-affect the heart-rate response and that, in this case at least, these
creases when images are presented on large viewing screens, anffects are independent.

more recently, Reeves, Lang, Kim, and Tati897) have shown This interpretation of the heart-rate data is consistent with other
that the screen size effect is evident in skin conductance and arousstudies of formal media characteristics and their physiological ef-
self-reports. fects. In general, the onset of new or novel visual information in a

A second major goal of the present experiment was to providenediated presentation has been associated with heart-rate decel-
a more complete explication of the difference in the heart-rateeration. For example, Thorson and LafiP92 found that the
response to the moving and still images noted by Detenber et aintroduction of a videographi@.e., text on the screernn a tele-
(1998. As discussed above, heart rate is reliably associated witlvised lecture caused a significant slowing in the viewers’ heart rate
stimulus valence in picture viewing and in other emotion-eliciting for several seconds. Similarly, it has been shown that edits in
tasks. This relationship was obvious in the present data as weltelevision program segments that involve a change of scene elicit
The heart-rate waveforms distinguished the positive, neutral, andardiac orienting responsékang, Geiger, Strickwerda, & Sum-
negative images independent of the motion fa¢kgure 3, lefi. ner, 1993. Lang(1990 presented evidence that both the onset and
Likewise, image motion exerted a strong effect on the heart-ratemovel structural feature$.e., edits, camera motion, object motion
response and this effect was independent of stimulus valence. Movenscreen, etfof commercials embedded in a half-hour television
ment in the image was associated with marked deceleration, angfogram can cause heart-rate decelerations. What distinguishes the
this deceleratory difference between moving and still images grevpresent data from the data of Lang et al. is the sustained slowing
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of the heart. That is, there appears to be an effect of motion beyonstimulus presentation. Given the goal of inducing emotional re-
simple orienting. We believe that motion, by definition, continuessponses in the laboratory that mimic, as much as possible, those
to present new information to viewers, and thereby holds theithat occur “in vivo,” it is important to identify manipulations that
attention once it has been captured by content. may affect the potency of the emotion-inducing stimuli. The present
The present study, then, provides clear evidence lioat a study, and those of Reeves et @.g., Detenber & Reeves, 1996;
stimulus is delivered affects emotion-response topography abovBeeves et al., 1997have identified two variables, image motion
and beyond the effects afhich stimulus is delivered. Further- and screen size, which augment the potency of the stimuli. In both
more, the effects of presentation attributes such as motion andases, the impact of the variable has been to make the stimuli more
screen size can be fairly specific. Both of the latter effects increasarousing. Perhaps other presentation attrib(eées, color, sound?
arousal and sustain the subjects’ attentisee Reeves et al., 1997, might be identified that increase the potency of a stimulus by
for a more complete discussion of screen size effedtdle having  affecting more specifically its valence—that is, making positive
little or no impact on image valence. These data have implicationémages more positive and negative images more negative. Inde-
for research in the psychology of emotions and for the field ofpendent manipulations of valence and arousal through formal pre-
communication. Most media-effects research examines only theentation properties would have interesting and important
content of messages and its impact. Based on present results, mediaplications for basic research in emotion and for research in
effects researchers would do well to consider the potential impaadisordered emotion as well. For example, subjects with physical
of the form of the messages and the possibility of form and contenanhedonia have emotion-processing deficits that are primarily va-
interactions. Media producers concern themselves with messadence related Fiorito & Simons, 1994; Fitzgibbons & Simons,
effectiveness. Often, the criterion for effectiveness is the ability to1992, and subjects identified as alexithymic have what appear
capture and hold the audience’s attention. Our studies indicate thab be arousal-related deficitiRoedema & Simons, 1999Such
motion can play a critical role in eliciting and sustaining attention.an analysis might prove useful with other subject groups as well,
Motion can also increase emotional arousal or excitement, whictand the ability to identify and then target manipulations toward
is often another goal of media producers. specific emotion dimensions could have theoretical and practical
Emotion research, similarly, has focused primarily on stimulusimplications.
content and has paid little attention to the formal properties of
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