
It is not difficult to find evidence in the cognitive litera-
ture of age-related declines in various functions, including 
speed of processing, selective attention, working memory, 
long term memory, and problem solving (see, e.g., Craik 
& Salthouse, 2000; Park, 2000). There is some evidence 
suggesting that vulnerability to distraction is an important 
source of at least some of these age-related declines. Con-
sider speed of processing. This fundamental aspect of cog-
nition—which predicts a wide array of higher order cogni-
tive abilities—has been widely reported to show substantial 
slowing across the adult life span (see, e.g., Fry & Hale, 
1996; Salthouse, 1996). Recent evidence suggests that one 
source of slowing is an age-related increase in distractibil-
ity (Lustig, Hasher, & Tonev, 2006). In one experiment, 
Lustig et al. demonstrated that the presence of distraction, 
even in a very simple task such as comparing strings of let-
ters, differentially impaired older adults relative to younger 
adults: The latter made comparisons equally quickly in the 
presence and in the absence of distraction.

Other evidence implicates susceptibility to concurrent 
distraction in the efficiency of problem solving (May, 
1999). Using the Remote Associates Test (RAT; Mednick, 
1962), in which participants are asked to link three very 
weakly related words (e.g., ship, outer, and crawl) by 
providing a missing fourth word (e.g., space), May found 
that the presence of distraction had a substantially greater 
impact on older than on younger adults. In fact, under one 
circumstance (testing at a peak time of day), distraction 
had no effect on the performance of younger adults; it was 
as if it had not been present at all.

Although classic speed tasks such as letter comparison 
and classic problem solving tasks such as the RAT are 
very different in nature as well as in dependent measures, 
the impact of distraction on performance is the same: 
Older adults are differentially vulnerable to its presence. 
We note that the studies we have mentioned, as well as 
others in the attention and memory literature (e.g., Cohn, 
Dustman, & Bradford, 1984; McDowd & Oseas-Kreger, 
1991; West, 1999), typically demonstrate the impact of 
distraction on a concurrent task.

Other evidence suggests that older adults are also dif-
ferentially disrupted by target information presented in a 
previous task (see, e.g., May & Hasher, 1998; May, Zacks, 
Hasher, & Multhaup, 1999), which is consistent with the 
view that older adults have greater difficulty updating goals 
or suppressing no longer relevant information (see, e.g., 
Hasher, Lustig, & Zacks, in press). Given evidence of older 
adults’ greater sustained activation of information that is no 
longer relevant, we address a follow-up question: Is there a 
residual beneficial effect of the distraction encountered in 
one task on performance in a subsequent task?

To address the possibility of positive downstream con-
sequences of distraction, we used the RAT to determine 
whether or not there might be an age-related benefit of 
sustained access to distraction presented in a previous task. 
To do this, we first asked participants to read stories with 
words embedded as distraction. This is a task in which older 
adults are differentially disrupted by concurrent distrac-
tion (see, e.g., Connelly, Hasher, & Zacks, 1991; Duchek, 
Balota, & Thessing, 1998; Dywan & Murphy, 1996). The 
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reading task was followed 15 min later by the problem 
solving task, in which a proportion of items could be solved 
by words that had served as distractors in the earlier task. 
Our hypothesis was that, relative to younger adults, older 
adults would show greater benefit (or priming) from the 
reading task to the problem solving task, due to greater 
acquisition of information about the distractors while read-
ing, prolonged activation of that information, or both.

Method

Participants
Twenty-six younger and 26 older adults participated in the experi-

ment. We replaced participants who were aware of the connection be-
tween the reading-with-distraction task and the RAT task (7 younger 
adults and 1 older adult), participants who solved fewer than 10% 
of the RAT problems in any condition (1 younger adult and 3 older 
adults), and a participant who had had recent neurological problems 
(1 older adult). The mean age of the older adults was 68.5 years 
(range, 61–74), and that of the younger adults was 20 years (range, 
18–23). The mean years of education was 16.4 (range, 12–20) for 
the older adults and 14.2 (range, 12–18) for the younger adults. The 
older adults had significantly higher vocabulary scores (M 5 34.69) 
than younger adults (M 5 20.37) [t(50) 5 6.5, p , .0001], as as-
sessed by the Extended Range Vocabulary Test, Version 3 (Ekstrom, 
French, Harmon, & Dermen, 1976). The younger adults received 
credit for an introductory psychology course, and the older adults 
received monetary compensation in return for their participation.

Materials
Five stories, averaging 127 words in length, were adapted from 

Connelly et al. (1991). One story served as a control for reading 
aloud without distraction, and the other four were experimental sto-
ries, all containing distracting words that were semantically unre-
lated to the target stories. Two sets of 16 critical words served as 
distractors, with 4 occurring in each test story. The four test stories 
included either one or the other set of distracting words, counterbal-
anced across participants. Within a story, each distractor occurred 15 
times. The stories were printed in italics (in 12-point Courier New 
font), and the distracting words were printed in the standard form of 
the same font. The distracting words were never presented consecu-
tively; they appeared at intervals of 1–5 words of text. Each story 
was printed and presented on a sheet of 8½ 3 11-in. paper.

Each RAT problem consists of three cue words (e.g., room, bub-
ble, salts). The task is to generate a word that links the three cue 
words (e.g., bath). The task included a total of 50 RAT problems, 
all adapted from May (1999), Mednick (1962), and Smith and Blan-
kenship (1991). Of these, 32 were critical problems, 16 of which 
could be solved by one (or the other) set of critical words that had 
served as distractors seen by half of the participants (target items) 
and 16 of which served as counterbalanced controls for the other set 
of distractors (control items). Thus, RAT problems whose solutions 
served as distractors in the reading-with-distraction task were target 
items, whereas those whose solutions did not appear as distractors 
in the previous task were control items. Also, 10 of the 18 filler RAT 
problems were selected to be particularly easy to solve so as not to 
discourage the participants. The RAT problems were presented in 
random order with the constraints that no more than two target prob-
lems could appear in a row, and when this occurred, their solutions 
did not come from the same story.

design and Procedure
The design was a 2 (age: younger vs. older) 3 2 (item type: target 

vs. control) factorial design with age as a between-subjects variable 
and item type as a within-subjects variable.

The participants first read the distraction-free story aloud, fol-
lowed by the four distraction stories in a fixed order. They were 

asked to read only italicized words and to ignore nonitalicized 
words. For each story, both reading time (calculated with a stop 
watch) and intrusions were recorded. The reading task was followed 
by unrelated, nonverbal filler tasks for 15 min. The participants then 
received the RAT problems with instructions to generate a word that 
links the triplets. Following the procedure used by May (1999), each 
RAT problem appeared on a computer screen for 30 sec or until the 
participant provided an answer. If no answer was generated, the next 
problem was displayed. If an answer was produced, regardless of its 
correctness, the experimenter pressed the space bar to advance to 
the next problem and recorded the response. At the completion of 
the task, the participants were questioned about whether they had 
noticed any connections between the first and the last tasks in the 
experiment. If they said yes, they were asked what and when they 
had noticed the connection and whether they had consciously tried 
to use or avoid using the distractors from the stories they had read as 
responses for the last task.

ReSultS

Reading time
A preliminary analysis was conducted to check for rep-

lication of the basic reading-with-distraction finding that 
older adults are differentially slowed in the presence of 
distraction in text (see, e.g., Connelly et al., 1991; Duchek 
et al., 1998; Dywan & Murphy, 1996). Reading time (in 
seconds) on the control story was first compared to the 
mean reading time for the four stories with distraction 
using a 2 (age: younger vs. older) 3 2 (story type: with-
out vs. with distraction) ANOVA with age as a between-
 subjects variable and story type as a within-subjects vari-
able. The older adults were slower overall than the younger 
adults [Ms 5 79.22 and 65.95 sec, respectively; F(1,50) 5 
15.61, p , .0005],1 the stories with distraction took longer 
to read than the story without distraction [Ms 5 81.49 and 
36.98 sec, respectively; F(1,50) 5 371.42, p , .0001], 
and the absolute slowdown between the stories with and 
without distraction was greater for the older than for the 
younger adults [F(1,50) 5 4.61, p , .05] (see Table 1).

In an additional analysis on reading time differences, 
we controlled for age-related differences in processing 
speed by using proportional reading times as a measure 
(see Duchek et al., 1998). The age 3 story type interac-
tion reported above was no longer significant [F(1,50) 5 
1.06, p 5 .31], nor was the main effect of age [F(1,50) , 
1]; only the main effect of story type was significant 
[F(1,50) 5 895.39, p , .0001]. Thus, the age 3 story type 
interaction in the initial analysis could be due to general 
age-related slowing rather than to age-related differences 
in susceptibility to distraction during reading.

Accuracy on the RAt
We used a 2 (age: younger vs. older) 3 2 (item type: tar-

get vs. control) ANOVA on percentage of problems solved 
to assess whether or not priming effects from the distrac-
tion in the stories varied with age. The critical interaction 
between age and item type was significant [F(1,50) 5 
5.69, p , .05]. As can be seen in Figure 1, the older adults 
showed a substantial benefit from exposure to distraction 
[F(1,25) 5 7.12, p , .05] and the younger adults showed 
no effect of distraction (F , 1). There was no overall dif-



benefit of distractibility    303

ference in performance (measured in proportion of correct 
responses) on control RAT items between the younger and 
the older adults [Ms 5 .36 and .37, respectively; t(50) 5 
0.36]. However, there was a significant difference for 
target RAT items between the younger and older adults 
[Ms 5 .34 and .44, respectively; t(50) 5 2.98, p , .005]. 
The older adults’ problem solving clearly benefited from 
their greater access to distraction from the earlier task.

Correlation Between distraction effect and 
Performance on the RAt

A correlation analysis was performed to probe whether 
or not there was a positive relation between the effect 
of distraction during reading (mean target reading time 
minus mean control reading time) and later performance 
on the RAT (target items minus control items). This cor-
relation was not significant (r 5 ].04), suggesting that 
differential acquisition of information about distraction 
during reading may not be the source of age differences 
on RAT problems.

diSCuSSion

In the present study, we explored whether or not dis-
traction that disrupts performance on one task can actu-
ally benefit performance on a quite different task when 
that distraction subsequently becomes relevant. For older 
adults, the answer is clearly that distraction can indeed 
benefit subsequent performance. The answer for younger 
adults is quite different; they showed no benefit from the 
distraction to which they were exposed in a previous task. 
This pattern thus resulted in a rare situation of superior 
performance by older adults.

What might account for this pattern of findings? We 
consider two possibilities: (1) age differences in initial 
activation or encoding of distracting words and (2) age 
differences in sustained activation of distracting words. 
According to the framework of Hasher, Zacks, and May 
(1999), inhibition serves to down-regulate the activation 
of nonrelevant information. Older adults, among others, 
are presumed to have reduced inhibitory efficiency. This 
reduction can enable more irrelevant information to enter 
focal attention under the first possibility and/or to remain 
continuously active even when tasks or goals change under 
the second. As a result, distraction can be expected to dif-
ferentially impact older adults and others with inhibitory 
deficits (see, e.g., Hasher et al., 1999).

Our hypothesis that older adults would show greater 
initial activation to irrelevant words was based on pre-

vious work (Connelly et al., 1991; Duchek et al., 1998; 
Dywan & Murphy, 1996) showing that older adults are 
differentially slowed in their reading when passages con-
tain distraction. This would allow for more words to be 
noted and encoded. However, we found neither reading-
with-distraction effects over and above the general slow-
ing that the older adults showed for the control passage 
nor evidence of a correlation between the degree to which 
individuals were slowed during reading and the degree to 
which they used the previous distractors as solutions to 
the verbal task. The failure to find the expected pattern of 
slowing and correlation effects might be taken as evidence 
against a differential encoding of distraction hypothesis, 
according to which older adults initially encode distrac-
tion more readily than younger adults. This conclusion 
would be consistent with the findings of Dywan and Mur-
phy, who tested recognition of distraction from similar 
stories and found no evidence of superior recognition by 
older adults relative to younger adults.

The rejection of the initial encoding/activation hy-
pothesis may be premature. For one thing, our measure 
of baseline reading speed may have been unstable given 
that we used a single no-distraction story as the control 
and others have used four to eight such stories. For an-
other, there is substantial evidence elsewhere that older 
adults are less able to ignore concurrent distraction than 
are younger adults. May (1999) presented RAT triplets 
with and without distraction that was either related or un-
related to the solution. When the distraction was related 
to the solution, older adults showed greater benefits than 
did younger adults; when the distraction was unrelated, 
older adults showed greater disruption. Indeed, there 
were circumstances in May’s study in which only older 
adults showed costs and benefits, suggesting that the regu-
lation of attention at encoding varies with age and also 
that more distraction is encoded by older than by younger 
adults. Similarly, recent neuroimaging data suggest that 

table 1 
Mean Reading times (in Seconds) and SDs for Stories With 

and Without distraction for Younger and older Adults

Story Type

Without Distraction With Distraction

Age  M  SD  M  SD

Younger 34.31 3.99 73.86 18.01
Older  39.65  5.59  89.12  16.10

Figure 1. Mean percent correct scores for control and target 
RAt problems for younger and older adults. error bars represent 
the standard error of the mean.
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older adults are less able to ignore a category (e.g., faces 
or scenes) of displays than are younger adults (see, e.g., 
Gazzaley, Cooney, Rissman, & D’Esposito, 2005). Other 
evidence from the inference generation literature also sug-
gests that older adults allow more irrelevant information 
to gain access to attention than do younger adults (Hamm 
& Hasher, 1992).

Still, there is no direct evidence in the present study 
of more distraction entering attention for older than for 
younger adults. The empirical evidence here is that older 
adults show substantial priming from distraction on one 
task in a subsequent problem solving task and that younger 
adults show none. On their own, those data can be ac-
counted for by age-related differences in sustained activa-
tion of no longer relevant information, with no age-related 
difference in the amount of information initially encoded 
(see also Hamm & Hasher, 1992; May et al., 1999).

The impact of irrelevant information on both a concurrent 
and a subsequent task depends on the relation between the 
irrelevant information and the task itself. In the literature, it 
is mostly the negative impact of concurrent distraction that 
has been studied, but there can be positive consequences as 
well, as has been shown here (see also May, 1999; Rowe, 
Valderrama, Hasher, & Lenartowicz, 2006). The down-
stream effect reported here is a demonstration of the kind 
of “far transfer” effects widely sought after but rarely found 
in younger adults in the training and problem solving litera-
ture (see, e.g., Barnett & Ceci, 2002).

The present findings are also relevant to creativity stud-
ies (e.g., Ansburg & Hill, 2003). Our priming effect sug-
gests that there are circumstances under which individuals 
with poor attentional control might be more creative than 
those who can better regulate their attention. In consis-
tency with this inference, for example, Carson, Peterson, 
and Higgins (2003) demonstrated that reductions in the 
ability to screen out previously irrelevant stimuli from 
conscious awareness (called latent inhibition) is associ-
ated with increased creative thinking.

We note that our findings of superior performance by 
older adults stand in rather marked contrast to those typi-
cally reported in the cognitive aging literature, in which 
younger adults are virtually always at an advantage rela-
tive to older adults. Nonetheless, as many have pointed 
out (e.g., Adams, Smith, Pasupathi, & Vitolo, 2002; Den-
ney & Pearce, 1989; Hess, Rosenberg, & Waters, 2001; 
 Labouvie-Vief, 1990), typical laboratory tasks may under-
estimate the true abilities of older adults, perhaps because 
materials and tasks are not engaging (see, e.g., May, Rah-
hal, Berry, & Leighton, 2005), because instructions appro-
priate for younger adults are actually disruptive to older 
adults (see, e.g., Chasteen, Bhattacharyya, Horhota, Tam, 
& Hasher, 2005), or perhaps because researchers have not 
considered the potential long-term positive effects of sus-
tained activation of goal-irrelevant information. On the 
assumptions that most real-world environments are not 
random and that they entail regularity and predictability, 
processing of distraction at one point in time may well 
prove to have a sparing effect should the irrelevant infor-
mation become relevant. If so, the present finding offers a 

dramatic example of one source of sustained performance 
by older adults outside of the laboratory.
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note

1. As in Connelly et al. (1991), there was no significant age difference 
in the number of words that intruded in reading stories with distraction 
[t(50) 5 0.44].
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