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The Contr ibutions of Inhibition and Processng Speed to
Normal Age- Related D ifferences n Fluid Intelligence

Chen Tianyong, Li Deming
(Key Laboratory of M ental Health, Institute of Psychology, Chinese Acadeny of Sciences Beijing 100101, China)

Abstract

An important agpect of executive function involves the ability to inhibit prepotent regponses (inhibition). It has been
argued that this agpect of executive function might contribute to adult age-related effectson fluid cognition However, this
argument has been challenged by various individual differences studies, especially when processing peed was considered
That is, age-related effects on fluid abilities through the mediation of executive construct are much snaller than those
through eed construct Most of the relations betveen executive construct and both age and other cognitive abilities are
shared with other variables, egecially eed variables The pumpose of this study was o investigate the relative contribu-
tions of inhibition and processing eed to age-related differences in fluid intelligence, and to find empirical evidence for
the executive decline hypothesis

A sample of 142 nomal adults between 18 and 85 years of age perfomed a set of inhibition, processing eed, and
fluid intelligence tasks Different fram previous studies, which usually used processing geed as cognitive primitives, this
study adopted three types of gpeed measures (i e ingection time, reaction time, and perceptual /motor speed) , which
were asamed o involve different level of executive control reurces All assessnents (including 13 tasks) were taken in
wo sessions, administered during a 2-week period Participantswere encouraged 0 have a break whenever they felt tired

The reaults indicated that reliabilities of the referring inhibition, processing gpeed, and fluid intelligence measures
were relatively high Confimatory factor analysis showved that three target eed measureswere clearly ssparable Hierar-
chical regression analyses indicated that, the proportion of unique age-related variance in executive measureswas related to
the camplexity of peed measures Therewas a larger proportion of unique age-related variance in executive measures after
controlling for the variance in smpler peed measures Moreover, structural equation modeling showed that more complex
geed measures, rather than inhibition, played a larger role in mediating age-related differences in fluid intelligence
However, this result was reversed when smpler gpeed measureswere considered

In summary, these reaults suggest that inhibition and processing gpeed are an important mediator betveen age and flu-
id intelligence, and provide support for executive decline hypothesis of cognitive aging In addition, the mediation of age-
related effects on cognitive abilities through processing peed as indicated by previous studies is at least partially derived
fran the executive component of peed measures These findings provide support for executive decline hypothesis of cogni-
tive aging aswell as the processing Peed theory.

Key words inhibition, executive control, processing eed, fluid intelligence, age



