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adults credit for what they know— intelligence 
is well preserved into late life. 

SEE ALSO: Attention; Cognitive Plasticity; Cross- 
lagged Panel Analysis; Cross-sectional Designs; 

Expertise; Intelligence, Crystallized; Intelligence, 

Fluid; Longitudinal/Panel Designs; Working Mem- 

ory 
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Interference 

M. Karl Healey 
University of Pennsylvania, USA 

In any task, only a fraction of the information 

a person could consider is actually relevant, 

Interference refers to the disruptive effect of 

considering irrelevant information. Irrelevant 

information can take the form of distracting 

stimuli in the environment, inappropriate 

response tendencies, and task-irrelevant mem- 

ories and thoughts. Interference from these 

sources generally leads to slower and, depend- 

ing on the task, less accurate performance, but 

the negative effects tend to be larger for older 
adults (Hasher, Lustig, & Zacks, 2007). 

Interference From Distracting 

Stimuli 

Age differences in susceptibility to distracting 

stimuli are observed even on simple visual 

tasks. For example, in a task that requires 

focusing on a fixation cross and then directing 
your gaze toa target (e.g., an “o”) and ignoringa 
distractor (e.g., an “x”) that appears in another 

location, younger adults’ eye movements show 

an initial deviation toward the distractor that 

is quickly corrected. Older adults’ eye move- 

ments are slower to correct this initial deviation 

toward the distractor (Campbell, Al-Aidroos, 

Pratt, & Hasher, 2009). When searching for a 

target among multiple distractors, older and 

younger adults show little difference in locating 

targets if the number of distractors is small, 

but older adults begin to show deficits as the 
number of distractors increases (for a review 

and discussion of mediating factors see Porter, 

Wright, Tales, & Gilchrist, 2012). 

Older adults are also more vulnerable to 
environmental distractors on more complex 

tasks. Age differences in reading speed are 

generally small. But if irrelevant words are 

interspersed in the text (e.g., words in a dif- 

ferent font), older adults’ reading speed is 

disproportionately slowed (Connelly, Hasher, 

& Zacks, 1991; Duchek, Balota, & Thessing; 

 



1998). Distraction also impacts problem solv- 

ing. The remote associates task requires finding 

the link between three distantly related words 

(eg. “space” for ship, outer, and crawl). Along 

with the three words, May (1999) presented 

ostensibly irrelevant words as distractors. 

However, the distractors actually suggested 

meanings inconsistent with the relevant mean- 

ings of the words (e.g., for ship, outer, and 

crawl distractors would be ocean, inner, and 

floor). Younger adults were able to ignore 

the distractors and successfully solve the 

problems, but older adults experienced inter- 

ference from the distractors and solved fewer 

problems. 

Interference From Inappropriate 

Response Tendencies 

Interference does not always come directly 
from stimuli in the environment. Many tasks 
require withholding a strong tendency to make 

one response in favor of a weaker, but more 

appropriate, response. In the Stroop task indi- 

viduals must name the color in which a word 
is printed. There are three types of trials. On 
congruent trials, the words are color names 

printed in the corresponding (i.e., congruent) 

color (e.g., the word “red” printed in red font). 

On incongruent trials, the words are color 

words printed in a conflicting font color (e.g., 

the word “blue” printed in green font). On neu- 
tral trials, the words are noncolor words (e.g., 

“chair”). On both congruent and incongruent 
trials there is a very strong tendency to read 
the word rather than name its print color. For 

incongruent trials this tendency interferes with 
making the appropriate response and results 

in slowed responding. The interference effect 
can be quantified as the difference in response 

time between neutral and incongruent trials. 

Even younger adults show interference-related 
slowing, but the slowing effect is larger for 
older adults (Davidson, Zacks, & Williams, 
2003; Ludwig, Borella, Tettamanti, & De Rib- 

aupierre, 2010; for evidence to the contrary see 

Verhaeghen & De Meersman, 1998). For most 

older adults, reading a word is an automatic 
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response reinforced by a lifetime of experience, 
but older adults also experience interference 

from less ingrained response tendencies. 
Both the go/no-go and the stop-signal tasks 
present a series of stimuli. Participants must 

respond to most stimuli, which creates a strong 

tendency to respond whenever a stimulus 
appears. But on rare trials, participants have 

to withhold their response (e.g., when a “stop 
signal” is given). On these critical trials, older 
adults have difficulty ignoring the tendency to 
respond and are slower and more error-prone 

than younger adults (May & Hasher, 1998; 

Vallesi, 2011). 

Interference From Task-Irrelevant 

Memories 

Declining episodic memory performance is 

one of the most troubling aspects of aging 

(Kausler, 1994; Newson & Kemps, 2006). Inter- 

ference is a powerful cause of memory failure 

in young adults (Underwood & Postman, 

1960). Many studies have compared older and 

younger adults on classic tests of memory 
interference and while there are some subtle- 

ties (for a review see Kane & Hasher, 1995), 

the general conclusion is that older adults 

are more susceptible to memory interference. 

Recent work has verified a causal link between 

interference and impaired memory in older 

adults by showing that reducing the amount 

of interference in a memory task also reduces 

age differences in memory performance (e.g., 

May, Hasher, & Kane, 1999; Rowe, Hasher, & 

Turcotte, 2008; Winocur & Moscovitch, 1983). 

For example, span tasks present lists of stimuli 

(e.g., words) for immediate recall. The lists 

vary in length from two to approximately five 

items. A person's span score is a function of the 
total number of items they recall across lists. 

The lists with the most items, and therefore 

the most influence on the final span score, are 

often presented last where they are vulnerable 

to interference from prior lists. Age differences 

are large on this version of the task. But if the 
longest lists are presented first, before much 
interference has built up, age differences are
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reduced and even eliminated (May et al., 1999; 

Rowe et al., 2008). 

Most laboratory memory tasks are explicit 

memory tests that ask participants to delib- 

erately search their memories for studied 

items. But interference also occurs on implicit 

memory tests, which are designed to test 

memory without participants’ awareness. For 

example, in Ikier, Yang, and Hasher (2008) 

the first phase involved counting the vowels in 

a series of words that included some critical 

words (e.g., “allergy”). The second phase was a 

word-fragment completion task in which some 

fragments could be completed by the critical 

words (e.g., “a_l__gy” can be completed by “al- 

lergy”). Both younger and older adults solved 

more of these critical fragments compared to 

control fragments that did not have their solu- 

tions presented in the first phase. If, however, 

the initial phase introduces the potential for 

interference, for example by presenting both 

the correct solution and another word that is 

orthographically similar, but not a valid solu- 

tion (e.g., both “allergy” and “analogy”), the 

benefit of preexposure was reduced, especially 

for older adults. 
Laboratory memory tests generally use 

controlled stimuli like words or pictures, but 

there is evidence that older adults also have 

difficulty recalling specific real-life episodes. 

Autobiographical memory tasks require recall- 

ing a specific episode from one’s past (e.g., 

remembering one’s last vacation). Older adults’ 

autobiographical memory tends to exhibit 

intact recall of “semantic” details (e.g., the fact 

that I took a vacation at the beach last summer) 

but impaired recall of episodic details (e.g., 

the fact that I sat on the beach sipping a drink 

and listening to the waves; Levine, Svoboda, 

Hay, Winocur, & Moscovitch, 2002; St. Jacques, 

Rubin, & Cabeza, 2012). One interpretation 

of these findings is that older adults have 

difficulty accessing specific details of a partic- 
ular episode due to interference from similar 

episodes. 

A Possible Advantage of Being 
Susceptible to Interference 

Older adults’ tendency to consider seemingly 

irrelevant stimuli, response tendencies, and 

memories is often detrimental. But it can 

occasionally be beneficial if what seems like 

distraction turns out to be relevant to the task 

(for a review see Healey, Campbell, & Hasher, 
2008). For example, participants in a study by 

Biss, Ngo, Hasher, Campbell, and Rowe (2013) 

examined a list of words, recalled the words, 

and then moved on to an ostensibly unrelated 

task in which some of the words from the 

initial recall task were presented as distractors., 

They then had a surprise second test of their 
memory for the original list. Presenting list 
items as distractors had little influence on the 

performance of younger adults, suggesting 

they treated them as irrelevant and a potential 
source of interference. But older adults showed 

better recall for the represented words, sug- 
gesting a possible upside to failing to ignore 
distraction. 

Theories and Mechanisms 

That older adults are disproportionately sus- 

ceptible to interference is among the best 

supported findings in cognitive gerontology. 

Exactly why older adults experience this sus- 
ceptibility, however, is an area of ongoing 

research. Some early theorists discussed the 
possibility that older adults may have difficulty 

regulating strong response tendencies (Brinley, 

1965), selecting among competing memories 

(Kausler, 1970), or limiting memory search to 

currently relevant items (Craik, 1977). Hasher 

and Zacks (1988) were the first to fully artic- 

ulate this position, suggesting that whereas 
young adults are able to resolve interference by 
inhibiting (ie., suppressing) irrelevant infor- 

mation, older adults have an impaired ability 
to inhibit. 

A variety of paradigms have been used to 

show age-related deficits in the ability to inhibit 

interfering information. Perhaps the most 

direct evidence comes from studies that use 

sensitive measures to show that competitors 

 



are less accessible in memory after interference 

resolution (Anderson, Reinholz, Kuhl, & Mayr, 

2011; Aslan & Bauml, 2013; Healey, Hasher, 

& Campbell, 2013; Healey, Ngo, & Hasher, 

9014; Ortega, Gémez-Ariza, Roman, & Bajo, 

012; Radvansky, Zacks, & Hasher, 2005). For 

example, Healey et ai. (2014) presented par- 

ticipants with a list of cue words and for each 

word either asked them to generate a strong 

associate of the cue or asked them to generate a 

word that had as little association to the cue as 
possible. Because words automatically activate 

their meanings, participants likely thought of 

strong associates in both conditions but had 

to suppress them when trying to generate a 

weaker associate. Indeed, on a later naming 

time test that measured how accessible words 

were in memory, young adults showed reduced 

access to the strong associates they should 

have suppressed. But older adults did not show 
this suppression effect, indicating a deficient 
inhibitory ability. 

Theories of memory based on neural net- 

work models of the interactions between cortex 

and the hippocampus are beginning to provide 
insight into age differences in susceptibility to 

interference. One way to think of interference 

is as the result of two memories having very 

similar neural representations, which makes 

it difficult for the memory system to select 

among them. One could design a system that 
avoids interference by taking input patterns 

and transforming them so their representa- 

tions are more distinct, creating a separation 

between the patterns representing the stimuli 

(Norman & O'Reilly, 2003). There is evidence 

that particular regions within the hippocam- 

pus perform just such pattern separation (for 

a review see Yassa & Stark, 2011). Recent 

work has shown that when viewing a series of 
stimuli of varying degrees of similarity (e.g., 
several similar, but not identical, pineapples), 

measures of younger adults’ cerebral blood 
flow show signs of pattern separation even 
for highly similar stimuli. By contrast, older 
adults showed signs of pattern separation only 

for stimuli with high levels of dissimilarity, 

suggesting they were unable to conduct pattern 
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separation for highly similar stimuli. Consis- 
tent with this interpretation, the level of pattern 
separation predicted success on memory tests 

(Yassa, Lacy et al., 2011; Yassa, Mattfeld, Stark, 

& Stark, 2011). 

Conclusions 

In general, older adults are more vulnerable 

than younger adults to interference from irrel- 

evant environmental stimuli, inappropriate 

response tendencies, and irrelevant memo- 
ries. This increased vulnerability can impair 

task performance, both in terms of speed 

and accuracy. A reduced ability to control 

interference may underlie some of the nega- 
tive consequences of aging such as difficulty 
with episodic memory retrieval. Therefore 

understanding the causes of older adults’ sus- 
ceptibility to interference is one of the most 
important challenges in cognitive gerontology. 

Leading theories implicate an impaired ability 
to prevent interference by using distinct neu- 

ral representations to encode similar stimuli 

(Yassa, Mattfeld et al., 2011) and an impaired 

ability to resolve interference by suppressing 

the competing (ie., irrelevant) information 

(Healey et al., 2014). 

SEE ALSO: Cognitive Processes; Inhibitory Deficit 

Hypothesis; Memory; Problem Solving; Vision in 

Mid and Late Life 
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Intergenerational and 
Family Ties of Baby 
Boomers 

Barbara A. Mitchell 
Simon Fraser University, Canada 

Born between 1946 and 1965, the baby 

boom generation—comprising nearly 80 

million people—constitutes the largest gen- 

erational birth cohort in US history. Until 

1946, birthrates had been steadily dropping 

and had declined since the turn of the century. 

Increased urbanization and modernization 

transformed American society, and Ameri- 

can culture was increasingly characterized by 

individualization and the needs of a modern, 

industrial-based economy. Following World 

War II, a fertility surge coincided with rapid 

economic expansion and birthrates continued 

to increase throughout the 1950s. These rates 

remained high for nearly 20 years after 1945, 
suggesting that other causes than the end of 

the war were important. 

The prosperous postwar economy was a 
major factor in creating the baby boom since 
it brought unprecedented growth in housing, 

education, transportation, and manufacturing. 

This produced a strong economy with high 

employment and allowed many families to 
rely on one breadwinner income and to form 

large, relatively stable families. Many were 

able to marry at relatively early ages, afford 
more children, and have children more tightly 
spaced. 

The baby boomers are significant not only 
for their size but also for their unique char- 

acteristics. Generally, compared to their


