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BRIEF REPORT

Age-Related Slowing in the Retrieval of
Information from Long-Term Memory1

David J. Madden2

The present experiment investigated adult age differences in the retrieval of information from long-term
memory. Each trial required a decision regarding the synonymy of two visually presented words. On the
yes-response trials, the two words were either identical, differed only in case, or were synonyms that
differed in case. Age differences in absolute decision time were greater for the synonyms than for the other
word pairs, but the proportional slowing of decision time exhibited by the older adults was constant across
word-pair type. A generalized age-related slowing in the speed of information processing can currently
account for age differences in the retrieval of letter-identity and semantic information from long-term
memory.

Key Words: Reaction time, Aging, Visual classification, Semantic judgment, Cognitive performance

THE concept of an age-related slowing in the
speed of information processing has been used

to account for age differences in several aspects of
cognitive function (Cerella et al., 1980; Di Lollo et
al., 1982; Mueller et al., 1980; Salthouse, 1980).
Petros et al. (1983), however, have reported data
suggesting that adult age differences in the retrieval
of information from long-term memory cannot be
adequately characterized as a nonspecific slowing
of processing speed. On each trial in the Petros et
al. experiment, a pair of words was presented visu-
ally and participants made one of three judgments:
whether or not the words were physically identical,
had the same name (but differed in case), or were
members of the same semantic category. Older
adults' decisions regarding category membership
were 42% slower than those of the young adults,
whereas the older adults' name and identity judg-
ments were 35% and 26% slower, respectively.

One limitation of the paradigm employed by Pe-
tros et al. (1983) is that the type of judgment per-
formed, as well as the type of information retrieved
from memory, varied across experimental condi-
tions. Consequently, the qualitative changes in age
differences that were associated with the semantic
category judgments may represent comparison and
decision processes rather than memory retrieval per
se. In the present experiment, participants made the
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same type of judgment, a decision regarding the
synonymy of a pair of visually presented words, on
each trial. For those trials that required a "yes"
response, the word pairs either were identical, were
different only in case, or were synonyms that dif-
fered in case. Estimates of the time required to
retrieve letter identity and semantic information
could thus be obtained while the type of judgment
was held constant.

METHOD

Thirty-two individuals, 16 young and 16 older
adults, participated in the present experiment.
There were eight men and eight women in each age
group. The young adults were Duke University
undergraduates ranging from 18 to 20 years of age
{M = 18.6). The older adults were relatively
healthy, community-dwelling individuals between
58 and 72 years of age (A/ = 67.5), who were
equivalent to the young participants in iheir perfor-
mance on the Vocabulary subtest of the Weschsler
Adult Intelligence Scale.

The presentation of the stimuli and the collection
of reaction time (RT) on each trial were controlled
by an Apple H-plus microcomputer. On each trial
two words were presented simultaneously on the
video monitor, and the participant responded yes or
no to the implicit question "Do these two words
mean approximately the same thing?". The two
words presented on each trial were arranged one
above the other (separated by one character line),
left-justified, in the center of the monitor screen.
Participants rested the index and middle fingers of
their dominant hand on two adjacent response keys

208

D
ow

nloaded from
 https://academ

ic.oup.com
/geronj/article/40/2/208/632044 by School of Law

 Library user on 04 April 2021



AGING AND MEMORY RETRIEVAL 209

throughout the experiment and pressed one of the
keys when the word-pair appeared on the screen.

The test trial sequence contained 150 trials, pre-
sented in five blocks of 30 trials. Within each
block, 18 trials required a yes response and 12
required a no response. The yes-response trials
within each block were composed of six pairs con-
taining two identical words (e.g., BUTTON/BUT-
TON), six pairs containing the same word pre-
sented in two different cases (e.g., COPY/copy),
and six synonym pairs (e.g., target/GOAL). The
same-case identical word pairs were always pre-
sented in uppercase, and the synonym pairs always
contained one uppercase and one lowercase word.
The no-response trials in each block contained four
trials on which the two words were both uppercase
(e.g., TRAIN/CAKE) and eight trials on which the
two words differed in case (e.g., plate/OAK). Two
completely separate lists of 150 trials each were
constructed. All words were between three and
seven letters in length. The mean Standard Fre-
quency Index (Carroll et al., 1971) for the words in
each combination of list and word-pair type ranged
from 54.7 to 58.7. The synonym pairs were drawn
from the Whitten et al. (1979) norms and possessed
a mean synonymy rating of 5.8 on a 7-point scale
(range = 4.4 to 6.3).

Each trial began with the appearance of a 2-sec
warning signal (the cursor from the Apple II editor)
in the center of the viewing screen, which was
followed by the presentation of the word pair for
that trial. The participant's keypress response
erased the word pair and brought the cursor back to
the screen. Each participant performed two blocks
of practice trials and five blocks of test trials; each
block contained a random sequence of yes- and no-
response trials. The two stimulus lists were coun-
terbalanced across subjects within each age group.
At the beginning of each participant's session, the
microcomputer selected a random sequence for the
order of the five test-trial blocks and randomly as-
signed the yes and no responses to the two response
keys.

RESULTS

Split-plot analyses of variance were performed
on participants' mean correct RT and error rate that
included age as a between-subjects variable and
word-pair type as a within-subjects variable. Yes-
and no-response trials were analyzed separately.
Preliminary analyses revealed no main effect or
interaction associated with stimulus list. Effects
that were significant at the .05 alpha level, and their

associated utility index (UP) values (Gaebelein &
Soderquist, 1978) are reported.

Yes-response trials. — The analysis of RT on the
yes-response trials yielded significant main effects
of age, F (1, 30) = 29.57, UI = .24, and word-
pair type, F(2 , 60) = 271.38, UI = .56. The Age
x Word-Pair Type interaction was also significant,
F (2, 60) = 6.90, UI = .01, because the age
difference in absolute RT increased with the
amount of time required for a decision. This inter-
action is consistent with the findings of Petros et al.
(1983). The young participants' mean RT was 557
msec for the same-case identical word pairs, 633
msec for the pairs differing only in case, and 892
msec for the synonym word pairs. The correspond-
ing values for the older adults were 763, 875, and
1227 msec. The Age x Word-Pair Type interac-
tion was significant when the word-pair type varia-
ble included only the same-case and different-case
identical words, F (1, 30) = 5.06, UI = .004, and
when this variable included only the different-case
identical words and synonyms, F (1, 30) = 5.26,
UI = .01. An estimate of the amount of time
required for the retrieval of letter information can
be obtained by subtracting the mean RT for the
same-case identical words from the mean RT for
the different-case identical words. This value was
76 msec for the young adults and 112 msec for the
older adults. Similarly, subtracting mean RT for
the different-case identical words from RT for the
synonym words provides an estimate of semantic
retrieval time. This latter estimate was 259 msec for
the young adults and 352 msec for the older individ-
uals.

In contrast to the findings of Petros et al. (1983),
the proportional increase in RT for the older adults
in the present experiment was constant across
word-pair type. For the yes-response trials, the pro-
portional slowing exhibited by the older adults,
relative to the young, was 37% for the same-case
identical words, 38% for the different-case identi-
cal words, and 37% for the synonym words. The
constant proportionality of age differences across
word-pair type was confirmed by an analysis of log-
transformed RT, a transformation that treats equal
ratios as equal intervals. The Age x Word-Pair
Type interaction in this analysis was not significant
( F < 1.0).

In the analysis of the error rates on the yes-
response trials, only the main effect of word-pair
type F (2, 60) = 43.28, UI = .47, was significant,
as a consequence of the higher error rate associated
with the synonym pairs (7.60%) relative to the
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different-case identical pairs (1.04%) and same-
case identical pairs (0.41%).

No-response trials. — In the analysis of RT on
the no-response trials, only the main effect of age,
F (1, 30) = 20.31, UI = .37, was significant,
which represented a 312 msec age difference in RT.
The age main effect, F (1, 30) = 4.21, UI = .06,
was also the only significant effect in the analysis of
the error rates on the no-response trials. The mean
error rates were 1.01% for the young adults and
2.65% for the older adults.

DISCUSSION

In the present experiment, each trial required the
same type of judgment regarding a pair of words,
but the type of long-term memory information that
was sufficient for performing this judgment was
varied. Although age differences in absolute RT
were larger in magnitude for the synonym pairs
than for the identical and different-case pairs, the
proportional increase in RT exhibited by the older
adults was constant across word-pair type. The
present results suggest that age differences in the
retrieval of long-term memory information reflect a
generalized age-related slowing in the speed of in-
formation processing. Comparison and decision
processes, however, are also important factors in
choice-RT tasks. For example, a task that requires
naming a single word rather than comparing two
words may eliminate age differences in retrieval

time altogether (Cerella & Fozard, 1984). The par-
ticular interaction between comparison and re-
trieval processes that may lead to a disproportionate
slowing of older adults' performance (Petros et al.,
1983) deserves further investigation.
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