Age-Related Differences in Conflict Adaptation Are Specific

to Trials Following Congruent Stimuli for Both Working Memory and External Stroop Tasks

N/

INTRODUCTION

® Conflict Adaptation (CA), reduced distractor interference (e.g.,
Stroop Interference) following an incongruent (i.e., word and color differ)
versus a congruent (i.e. word and color the same) trial has been proposed to
reflect transient cognitive control processes (Botvinick et al., 2001) that may
decline with healthy aging (Braver & Barch, 2002; Faust et al., 2012; Paxton et al., 2008).

® Attention and working memory have been proposed to share
cognitive control processes (kane & Engle, 2003), and recent work has
documented a relationship between age, WM capacity, and CA using
a traditional Stroop task (Aschenbrenner & Balota, 2015).

® The present study seeks to use a modified version of WM (internal
interference) Stroop task (used by Kiyonaga & Egner, 2014) and a matching
traditional (externalinterference) Stroop task to directly examine age-
related changes in internal and external transient cognitive control.

TASKS

® |nternal (WM) Interference Task (modified Kiyonaga & Egner, 2014). Stroop-like
analog, begins with single memory word, then 3 successive color
patch displays (manual response), then 4t display of recognition
memory for word.
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® External Interference Task: Trial sequences from larger study
extracted to provide comparison with internal interference task.
Manual color response to color patches with overlapping distractor
words, sequences with repeating distractor word used.
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Acknowledgments
We would like to thank Elizabeth Weldon and Meagan DiDonato, for their help with data collection.

References

Aschenbrenner, A. J., & Balota, D. A. (2015, January 19). Interactive Effects of Working Memory and Trial History on Stroop
Interference in Cognitively Healthy Aging. Psychology and Aging. Advance online publication.
http://dx.doi.org/10.1037/pag0000012

Botvinick, M. M., Braver, T. S., Barch, D. M., Carter, C. S., & Cohen, J. D. (2001). Conflict monitoring and cognitive control.
Psychological Review, 108, 624-652.

Braver, T. S., & Barch, D. M. (2002). A theory of cognitive control, aging cognition, and neuromodulation. Neuroscience and
Biobehavioral Reviews, 26, 809-817.

Bugg, J.M. (2014). Evidence for the sparing of reactive control with age. Psychology and Aging, 29, 115-127.

Faust, M.E., & Balota, D.A. (2007). Inhibition, facilitation, and attentional control in dementia of the Alzheimer’s type: The role
of unifying principles in cognitive theory development. In D.S. Gorfein & C.M. MaclLeod (Eds.), Inhibition in cognition (pp. 213-
238). Washington, DC: APA.

Faust, M.E., Multhaup, K.S., & Brashier, N.M. (2012). Age-related differences in transient and sustained cognitive control:
Conflict adaptation and proportionality effects in a spatial Stroop task. Poster presented at the 14t biennial Cognitive Aging
Conference, April 19-22, Atlanta, GA.

Kane, M. J., & Engle, R. W. (2003). Working-memory capacity and the control of attention: The contributions of goal neglect,
response competition, and task set to Stroop interference. Journal of Experimental Psychology: General, 132, 47-70.
http://dx.doi.org/10.1037/0096-3445.132.1.47

Kiyonaga, A., & T. Egner (2014). The working memory Stroop effect: When internal representations clash with external stimuli.
Psychological Science, 25, 1619-1629.

Paxton, J., Barch, D., Racine, C., & Braver, T. (2008). Cognitive control, goal maintenance, and prefrontal function in healthy aging.

Cerebral Cortex (New York, N.Y.: 1991), 18, 1010-1028

PARTICIPANTS

Internal Task

Older: n=35 M=69.5 SD=5.5yrs
Younger. n =36, M=19.8, SD =1.2 yrs

External Task

Older: n=54, M=73.5,SD =6.0yrs
Younger: n=44, M =20.5,5D =1.5yrs

RESULTS

Internal (WM) Stroop Interference (see Top Figure): Equivalent Stroop
interference across groups for WM Stroop effect on 15 display.

Conflict Adaptation(see Middle & Bottom Figures): Reduced
interference following an incongruent trial, p < .001, in all cases (i.e. both

age-groups for displays 2 & 3 of internal task, and for external task)..

Stroop Interference (see Middle & Bottom Figures): Stroop

interference on all trials following a congruent trial, p < .001, both tasks.

Age-related Differences in Stroop Interference (Following Congruent
Trial, see Middle & Bottom Figures): For trials following a congruent
trial (2" display of internal task, and external task), older adults
produced greater interference, p<.05.

Age-related Differences in Stroop Interference (Following Incongruent
Trial, see Bottom Figure): For trials following an incongruent trial (of
external task), older adults failed to produced significant reversed

interference effect, p>.05. All other reverse interference effects depicted

in Middle and Bottom Figures are sig., p<.001.

DISCUSSION

Both younger and older adults produced significant WM
interference effects, suggesting a similar ability to hold items
active in WM, and similar interference from active WM
representations with concurrent processing.

Both younger and older adults produced robust conflict
adaptation effects, however, older adults produced larger
interference following a congruent trial in both tasks. This
suggests a specific decrement in transient cognitive control that
IS, perhaps, related to a temporary inappropriate lifting of
inhibitory control over the distractor processing pathways on
congruent trials. The result then being increased interference
on the subsequent trial.

In contrast to proposals that reactive cognitive control is
preserved with age (Bugg, 2014), we found specific age-related
differences in transient control common to both a traditional
Stroop interference task, and a new WM Stroop analog task.

Our finding of a specific age-related difference in conflict
adaptation is consistent with proposals that attention and WM
share cognitive control systems (kane & Engle, 2003; Kiyonaga & Egner, 2014).

Moreover, our finding of a specific decline in control of
distractor processing immediately following a congruent trial in
both our tasks is also consistent with the recent finding that
increased Stroop interference following a congruent trial is
related to WM capacity in older adults (aschenbrenner & Balota, 2015).
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