ABSTRACT

ELLIOTT, TONYA LEE. The Impact of Emotional Content on Adult Age Differences in
Directed Forgetting. (Under the direction of Thomas M. Hess, Ph.D.)

Aging is often negatively associated with memory and inhibitory functioning. Few
age differences, however, have been reported in the ability to intentionally forget information
(i.e., directed forgetting). Recent research with younger adults has suggested that directed
forgetting is impeded when emotional material is presented, due to such material interfering
with inhibitory functioning. Given older adults have specific problems with inhibitory
functions, it might be expected that they would experience even more disruption in directed
forgetting when the to-be-forgotten material is emotional. Research on aging has also
suggested, however, that emotion regulation skills are maintained or even improve in later
adulthood. Thus, an alternative prediction is that older adults will experience less disruption
in directed forgetting due to their increased ability to suppress negative emotions. The
purpose of the proposed study is to examine how age differences in directed forgetting
performance are affected by the emotional content of the to-be-forgotten materials. Using the
list-method directed forgetting approach, young (N= 70) and older (N= 63) adults were
presented with two sets of two lists of words, with the emotional content of the two lists in
each set varying across participants. Participants were assigned one of the following four list
types, corresponding to the content of the first/second list in each set: negative/negative,
negative/neutral, neutral/negative, and neutral/neutral. In each set, the second list was always
followed by a “remember” cue, whereas the initial list in each set was followed by either a
“forget” or “remember” cue. The results of the study revealed that young adults were able to
forget the first word list when cued to forget for every list type, except the negative/negative.

Older adults, on the other hand, were able to forget the first word list when cued to forget for



every list type except the neutral/neutral. However, when the impact of affect regulation on
memory performance was examined a trend emerged with only the high regulating older
adults showing the directed forgetting effect. These findings are consistent with the idea that
the presence of negative emotion disrupts individuals' ability to engage in intentional
forgetting. However, the degree of disruption in directed forgetting may be related to how

well one is at regulating their emotions.
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Aging is characterized by a decline in numerous cognitive abilities, with memory
being one of the more prominently affected skills (Old & Naveh-Benjamin, 2008).
Forgetting is one characteristic of memory failure, and it is often considered to be one of the
signs of cognitive decline. Forgetting is not always a bad thing, however, and may actually
represent a positive adaptive function under certain circumstances. Adaptive forgetting is an
efficient, powerful strategy for dealing with our ever-changing environment (Kraemer &
Golding, 1997). It allows us to replace or suppress outdated information and to adapt our
behavior in response to goal changes (Bjork, Bjork, & Anderson, 1998). Therefore this
process that is typically considered to be negative may also be a process that is beneficial and
adaptive in certain situations when effectively used by individuals. Adaptive forgetting may
be especially useful when dealing with memories that are negative or highly emotional. The
inability to suppress and inhibit such memories may prove harmful to everyday functioning
to the extent that they intrude on consciousness. Older adults may be especially susceptible to
these intruding memories due to age-related difficulties in suppressing and inhibiting
information (Zacks, Radvansky, & Hasher, 1996).

Past research has indicated that successful directed or intentional forgetting requires a
process called retrieval inhibition. That is, when people attempt to forget previously learned
information, a process is initiated that inhibits the retrieval of the previously learned, to-be-
forgotten information (Bjork & Bjork, 2003). Traditionally, it has been believed that
inhibitory functions are negatively impaired by the aging process (Hasher & Zacks, 1988).
Older adults have difficulty staying focused on primary information, and they often disperse

their attention across both relevant and irrelevant information (Andrés, Van der Linden, &



Parmentier, 2004; Charlot & Feyereisen, 2004; Hedden & Park, 2001). Therefore older adults
may find themselves maintaining a large amount of irrelevant information in working
memory at the expense of target information, which might lead to the expectation that older
adults would have difficulty suppressing information in the service of adaptive forgetting.

Contrary to such expectations, aging does not always have a strong impact on
directed forgetting (Zacks, Radvansky, & Hasher, 1996; Zellner & Béuml, 2006). The
existing research, however, has only focused on forgetting of relatively neutral materials.
Recent research with younger adults suggests that the ability to intentionally forget stimuli
with strong negative emotional content may be more difficult than forgetting neutral stimuli
(Minnema & Knowlton, 2008; Payne & Corrigan, 2007). Older adults may have particular
difficulty forgetting under such circumstances due to the aforementioned age-related
problems in inhibitory control and the fact that older adults have been found to have
disproportionate difficulties in suppressing arousing information (Wurm, Labouvie-Vief,
Aycock, Rebucal, & Koch, 2004).

It has also been suggested, however, that as people age they display improved
emotion regulation (e.g., proactive strategies used to increase the probability of positive
affective experience) (Carstensen & Turk-Charles, 1994). According to socioemotional
selectivity theory, as people grow older they place more value on emotionally meaningful
goals and invest more of their cognitive and behavioral resources into obtaining those goals
(Carstensen, Fung, & Charles, 2003). Consistent with this perspective, research has shown
that aging is associated with maintenance or improvements in emotion regulation abilities

(e.g., Fung, Carstensen, & Lang, 2001; Blanchard-Fields, Chen, & Notris, 1997). Thus,



contrary to expectations derived from research on inhibitory functions, older adults’ ability to
effectively regulate their emotions may actually enhance their performance on tasks
involving potentially interfering emotional content. For example, recent research found that
younger adults experienced more cognitive costs than older adults while attempting to down
regulate their emotions (Emery & Hess, in press; Scheibe & Blanchard-Fields, 2009).
Therefore, it is possible that older adults will display less disruption in directed forgetting
than younger adults when the to-be-forgotten material is high in emotional content.
Directed Forgetting Procedures

In thinking about the relationship between aging and directed forgetting, it is
necessary to understand how directed forgetting is studied, as well as the mechanisms
thought to underlie performance. Two common procedures used in directed forgetting studies
are the item method and list method (Bjork et al., 1998). Under the item method, participants
are presented with an individual item that is accompanied by an explicit cue—presented
either simultaneously or after a brief delay—to remember or forget the item. Under the list
method, the participant is presented with two lists of items. A cue to either remember or
forget is presented following presentation of the first list, whereas a cue to remember is
presented following presentation of the second list. After the two lists have been presented,
participants are typically asked to recall all items regardless of cue. The cue to forget is
considered to be effective if there is an overall impairment of recall of the to-be-forgotten
items compared to the to-be-remembered items, as well as enhanced recall of the to-be-

remembered items following the forget cue only (MacLeod, 1998).



It was originally believed that the cue to forget initiated the same processes in both
the item and list methods. Research now suggests, however, that there may be two different
processes responsible for directed forgetting in these two situations (Basden, Basden, Coe,
Decker, & Crutcher, 1994). The item-by-item cuing appears to initiate item-specific
processing and selective rehearsal, whereby participants continue to encode and rehearse the
to-be-remembered items and not the to-be-forgotten items. Thus, differences in memory for
to-be-remembered versus to-be forgotten items appear to reflect differential rehearsal. The
list method, on the other hand, appears to initiate relational processing and retrieval
inhibition. Participants focus their attention on the list as a whole, and once they are
presented with a cue to forget, they then inhibit the retrieval of the to-be-forgotten items
(Basden & Basden, 1996; Bjork et al., 1998). Given these underlying mechanisms and age-
related changes in inhibitory functioning, the list method appears to be of most interest with
respect to studying adult age differences. It might also be thought to be most similar to what
might happen in everyday life, where individuals may attempt to forget entire events rather
than simply parts of the event.

Aging and Directed Forgetting

Given observed age differences in memory functioning and executive control, older
and younger adults might be expected to differ in their performance on directed forgetting
tasks. This might be especially true when directed forgetting is examined using the list
method, which requires retrieval inhibition. According to Hasher and Zacks (1988), older
adults may have inefficient inhibitory processes, which can affect the ability to focus on

target information and inhibit attention to irrelevant material. These difficulties can lead to



increased susceptibility to interference and maintenance of irrelevant information in working
memory (Zacks et al., 1996). Therefore, possible age differences in inhibitory functioning
may result in older adults showing decreased directed forgetting when such functions
underlie efficient forgetting.

Only a few studies have examined whether age differences are present on directed
forgetting tasks, however, and findings thus far have been mixed. Studies using both standard
and nonstandard variants of the list method have found age differences in directed forgetting
performance (Witthoft, Sander, Siif, & Wittmann, 2009; Zacks et al. 1996). Sahakayan,
Delaney, and Goodmon (2008) also found age differences in directed forgetting performance,
but only when the older adults were given the standard forget instruction, that is, to simply
try and forget the previous list of words. When the older adults were given instructions that
emphasized the need to intentionally forget even if they thought they had already naturally
forgotten the material, age differences were no longer found. Therefore, older adults may
still be capable of intentionally forgetting but only when they are encouraged to actively
forget. Sego, Golding, and Gottlob (2006) found no age differences using the learn-judge
paradigm. Participants were instructed to either forget or remember list one as well as to
learn or judge the pleasantness of the words in each list. Although younger adults did recall
more words than older adults, both age groups showed evidence of directed forgetting.
Another study (Zellner & Béuml, 2006) using the list method also found no age-related
differences in directed forgetting performance across a series of three experiments. The

researchers varied the forget cue both within and between subjects, and required both



simultaneous and successive recall, and still found no age differences in directed forgetting
performance.
Directed Forgetting of Emotional Material

As noted before, the ability to forget emotional events, especially negative emotional
events, may be very adaptive and essential for psychological well-being (Bjork, Bjork, &
Anderson, 1998). This may be especially true for older adults. Whereas older adults report
experiencing fewer life events than younger adults, they do experience more negative loss
events, such as death of a loved one or failing health (Aldwin, Sutton, Chiara, & Spiro III,
1996; Chiriboga & Dean, 1978; Hatch & Dohrenwend, 2007). The ability to regulate and
suppress negative memories associated with these events may be critical to older adults'
functioning. It's been found that older adults who report ruminating about and catastrophizing
negative events often score higher on depression scales than those who do not (Kraaij,
Pruymboom, Garnefski, 2002). It has also been shown that individuals in a negative mood
rely less on general knowledge structures and perform poorer on tasks than individuals in a
happy mood (Bless, Clore, Schwarz, Golisano, Rabe, & Wolk, 1996). Therefore when
individuals are in a happier mood, they may have access to more cognitive resources to apply
to other tasks at hand. Research suggests that aging is associated with an increased level of
positive affect and a decrease in negative emotional experiences (Carstensen, Pasupathi,
Mayr, & Nesselroade, 2000). Thus older adults’ positive mood may compensate for a
cognitively demanding task.

Recent research has expanded our knowledge of directed forgetting, indicating that

inclusion of emotional material may disrupt this phenomenon. The most common indicator



of directed forgetting is impairment of recall of items that participants had been previously
told to forget relative to recall of items they are told to remember. Further, studies commonly
find enhanced recall of items in the second list when they are cued to forget the first list
(Anderson, 2005). This may reflect reduced levels of proactive inhibition effects on second
list recall when the first list does not need to be recalled as well. Minnema and Knowlton
(2008) examined emotional content and directed forgetting using the list method with a
group of young adults in which the emotional content of the first and second lists were
systematically varied across participants. They found the typical directed forgetting pattern
with every combination of lists except when both the to-be-forgotten and to-be-remembered
lists consisted of negative emotional words. One explanation of these results was that the
presence of the negative words increased participant arousal. The higher levels of arousal
induced by the first list of negative words may have interacted with the negative words of list
two making it more difficult to engage in inhibitory processes. A follow-up experiment was
conducted and results suggested that the impairment of directed forgetting was based on
arousal levels associated with the negative stimuli, which may have made it more difficult for
participants to engage in effective inhibitory processing of these materials.

Directed forgetting of emotional content has been measured not only with word lists
but with emotional images as well. Payne and Corrigan (2007) used the directed forgetting
paradigm with emotional and neutral pictures. In contrast to the Minnema and Knowlton
(2008) study, participants demonstrated directed forgetting only when the to-be-forgotten list
was neutral. When the to-be-forgotten list was emotional, directed forgetting did not occur. It

is possible then that the emotional images were processed more elaborately than the neutral



images, and therefore rendered more salient, making them more accessible and harder to
inhibit. Intentionally forgetting emotional images was just as difficult as intentionally
forgetting emotional word lists although to eliminate the directed forgetting of emotional
word lists the presence of two negative word lists was required rather than one. In
conclusion, the presence of emotional content seems to be capable of attenuating directed
forgetting effects.

To date, no published research exists examining age differences in directed forgetting
with emotional material. Researchers have found that most people do show enhanced
memory for both verbal and nonverbal emotional stimuli, and that they tend to remember
more information surrounding emotional events compared to non-emotional events
(Kensinger, Krendl, & Corkin, 2006). Older adults, however, may have an even harder time
intentionally forgetting emotional material. Older and younger adults may both attend to,
weigh more heavily, process more deeply, and better remember emotional material compared
to non-emotional material, but older adults may do so to a greater degree (Carstensen, Fung,
& Charles, 2003; Carstensen & Turk-Charles, 1994). This enhanced memory for emotionally
salient material coupled with age-related inhibition difficulties may lead to greater disruption
of intentional forgetting by older adults in any condition that contains a negative stimuli.

An alternative perspective relating to aging and directed forgetting of emotional
stimuli is based in work on emotion regulation. Although older adults may attend to
emotional more so than non-emotional material and have limited cognitive resources and
inhibition problems, there is also evidence that older adults have maintained if not improved

emotion regulation. Research has found that older adults tend to self report better internal



control over their emotions than younger adults (Gross, Carstensen, Pasupathi, Tsai, Skorpen,
& Hsu, 1997; McConatha and Huba, 1999). More recent research examining older and
younger adults’ ability to regulate emotions obtained consistent results with these self-reports
reporting that both age groups were able to regulate their behavioral emotional responses
(Kunzmann, Kupperbusch, & Levenson, 2005). The ability to regulate emotions appears to
be spared and possibly improved across the lifespan.

According to socioemotional selectivity theory, as people age the regulation of
emotional states receives greater priority. Emotion regulation is defined as "the maintenance
of positive affect and the decrease of negative" (Charles, Mather, & Carstensen, 2003, p.
310). Therefore older adults may actually be better at inhibiting negative stimuli due to
improved emotion regulation and relative to the neutral/neutral condition, may show
enhanced directed forgetting in any condition that contains a negative word list.

The Present Study

The primary aim of the proposed study was to examine the extent to which emotional
content differentially disrupts the ability to intentionally forget in younger versus older
adults. The proposed study builds upon the research of Minnema and Knowlton (2008), who
found that directed forgetting in younger adults is disrupted when the to-be-forgotten stimuli
consist of negative emotional words, presumably due to the increased costs associated with
inhibiting such stimuli. Since aging has been found to be associated with declines in
inhibition processes, there is a possibility that older adults may have even more trouble than
younger adults with controlling and suppressing negative emotional words. Older adults have

also been found to show improved emotion regulation, however, leading to the alternative
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possibility that older adults may be better than younger adults at controlling and suppressing
negative emotional words, resulting in less disruption of forgetting. Specifically, the
proposed study will attempt to examine the existence of age differences in directed forgetting
of emotional stimuli, as well as to identify those conditions under which age differences in
performance are most likely to occur.

In my study, directed forgetting was assessed in younger and older adults using the
list method, with the impact of emotional content on forgetting being assessed by varying the
emotional content of the to-be-forgotten (first list) and to-be-remembered (second list)
stimuli in a manner similar to Minnema and Knowlton (2008). In contrast to that study,
however, I focused only on the impact of negative versus neutral information. Two
hypotheses regarding age differences in the impact of emotional content on directed
forgetting were tested:

Hypothesis 1.Age differences in inhibitory functioning may make it more difficult for
older adults to suppress negative emotional content, leading to a disruption in directed
forgetting whenever negative information is encountered. Thus, relative to performance when
both lists contain neutral content, it would be predicted that older adults will experience
decreased directed forgetting in the neutral/negative, negative/neutral, and negative/negative
list conditions. In contrast, consistent with Minnema and Knowlton (2008), younger adults
were only expected to show diminished directed forgetting in the negative/negative
condition, where arousal associated with emotional content was anticipated to be especially

disruptive.
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Hypothesis 2. Age differences in emotion regulation, however, may make it easier for
older adults to suppress negative emotional content, leading to less disruption and enhanced
directed forgetting. This leads to the prediction that, relative to the neutral/neutral condition,
older adults will exhibit similar or perhaps enhanced levels of directed forgetting in the
presence of negative stimuli. This may result in superior directed forgetting relative to
younger adults in the negative/negative condition due to older adults’ greater ability to
regulate negative affect.

To further examine the impact of affect regulation on directed forgetting, a self-
reported affect regulation measure was included for exploratory purposes. It was predicted
that individuals who reported being actively involved in up regulating positive affect and
down regulating negative affect when faced with difficulties would be better at suppressing
the negative emotional stimuli. In addition, if the memory data support my second
hypothesis, controlling for affect regulation might account for observed age effects, either in
terms of null age effects of lower levels of interference in older adults.

Method
Design

This experiment used a 2 X 4 X 2 (Age Group X List Type X Memory Cue) design,
with age and list type treated as between-participants variables and memory cue (forget or
remember) as a within-participants variable. Participants in two age groups (young and older
adults) were presented with two sets of two lists of words, with the emotional content of the
two lists in each set varying systematically across participants. Participants were randomly

assigned to one of the following four list types, corresponding to the content of the
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first/second list in each set: negative/negative, negative/neutral, neutral/negative, and
neutral/neutral. In each set, the second list was always followed by a “remember” cue,
whereas the two initial lists in each set were followed by either a “forget” or “remember”
cue. The presentation order of the forget and remember cues for the first list was
counterbalanced within each Age x List Type group. The manipulation of the
remember/forget cues within-groups has been done successfully by Sego et al. (2006), with
results comparable to those obtained using more traditional between-subjects designs.
Participants

A total of 138 participants were recruited for this experiment. Seventy young adult
participants (33 men, ages 17-34, (M =20.04, SD = 2.46) were recruited from introductory
psychology classes and received credit toward an optional course assignment. Sixty-eight
older adults were recruited from the NCSU Adult Development Lab database of interested
community-dwelling adults, and each received $20 for their participation. Five older adults
were excluded from analyses because they were unable to recall any words from three or
more of the word lists leaving a final sample of sixty-three older adults (32 men, ages 53 to
84, (M = 68.84, SD = 6.98).
Test Materials

Eight word lists were constructed--four Negative and four Neutral--each comprised of
15 words. Words were selected and lists compiled from a pool of words that have been rated
on both valence and arousal (see Appendix for word lists). Each of the four negative word
lists was matched on valence and arousal using the Affective Normalized English Words

(ANEW; Bradley & Lang, 1999). Word frequency and word length were also matched
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between both the negative and neutral word lists (Table 1). Words containing more than ten
letters were excluded from all lists. To control for possible semantic relatedness between the
negative and neutral words, free association norms for each word were consulted in an effort
to not include semantically related words in the same list. Free association norms provide an
index of connection strength between words, indicating the probability that one word will
produce another (Nelson, McEvoy, & Schreiber, 1998).

Table 1

Mean Ratings for Neutral and Negative Words as Indexed by the ANEW Word List

Negative word lists

Word
Variable Valence Frequency Arousal length
List 1
Mean 2.39 9.21 5.99 6.71
SD 0.39 8.82 1.07 2.02
List 2
Mean 2.44 12.50 5.60 6.50
SD 0.38 16.54 0.89 1.87
List 3
Mean 2.22 8.27 5.62 7.27
SD 0.38 6.84 0.78 1.79

List 4



Table 1 Continued

14

Mean 2.58 11.57 5.48 6.50
SD 0.33 10.08 0.83 1.09
Neutral Word lists

Word
Variable Valence Frequency Arousal length
List 1
Mean 5.14 12.36 4.09 6.71
SD 0.89 11.41 0.81 1.33
List 2
Mean 5.05 14.73 4.63 7.00
SD 0.61 22.14 0.96 1.96
List 3
Mean 4.96 11.87 4.21 6.40
SD 0.55 17.94 0.86 1.18
List 4
Mean 5.14 16.13 4.05 6.53
SD 0.57 20.20 0.72 1.30

Note: The "Valence" ratings range from 1-9, with 1 = highly negative, 5 = neutral, 9 = highly
positive. Frequency refers to the number of occurrences in the corpus of Kucera & Francis (1967).
The “Arousal” ratings range from 1-9, with 1 = low arousal and 9 = high arousal. Ratings were

taken from Bradley & Lang (1999).
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Background/ability measures

Participants completed several background questionnaires for descriptive purposes.
A standard demographic questionnaire, the SF-36 Health Questionnaire (Ware, 1993), and
the 30-day Positive Affect Negative Affect Scale (PANAS; Watson, Clark, & Tellegen,
1988) were sent to participants prior to the session in order to assess participants’ general
demographic information, health status and reported mood in the past thirty days.
Participants also completed the PANAS at the beginning of the test session to assess their
current mood.

Processing speed was assessed using the Digit Symbol task from the Wechsler Adult
Intelligence Scale I (WAIS-III; Wechsler, 1997). Inhibitory functions were assessed using a
modified paper version of the Stroop task (Trenerry, Crosson, DeBoe, & Leber, 1989). The
modified Stroop task consisted of 48 test items. Participants were asked to circle a block
whose color matched the color of the printed text. After completing 4 practice items,
participants were given 45 seconds to circle as many correct colors as they could. Stroop
performance was calculated by using the total number of correct responses across the 48 test
items. Verbal ability was assessed using the Vocabulary Test II Version 2 from the KIT of
Factor-Referenced Cognitive Test (Ekstrom, French, & Harman, 1976).

Emotion regulation was assessed using the Action Control Scale (ACS; Kuhl &
Beckman, 1994). This scale has been validated to examine the effectiveness of affect
regulation in difficult situations (Kuhl, 2000). In this study, two of the three scales were used:
(a) the decision-related action orientation scale was used to capture up regulation, or the

tendency to up regulate positive affect in the face of difficulties; and (b) the failure-oriented
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action orientation scale was used to assess the tendency to down regulate negative affect after
a negative event has occurred. The internal consistency of the decision-related orientation
scale reached a Cronbach’s alpha of .78 and the failure-oriented action orientation scale
reached a Cronbach’s alpha of .70 (Kuhl & Beckman, 1994).

Procedure

Participants were tested in groups of between 1-5 people and were informed that the
researchers were interested in how people learn new material. After reading and signing the
informed consent, participants started the session by completing the current PANAS
questionnaire. Participants were then told that they would be taking part in a memory
experiment that would require them to learn several lists of words for which their memory
would later be tested. They were told that they would see two pairs of word lists. After
presentation of each list, they would receive a cue to either remember or forget the just-
presented list. If a remember cue appeared, they were to keep remembering the items in that
list for later recall. However, if a forget cue appeared, they were to consider the previous list
to be irrelevant and attempt to forget the list because they would not be tested for the items
on the list preceding the forget cue.

The presentation format closely followed that used in Minnema and Knowlton
(2008), but the present study only included negative and neutral word lists. Previous research
has suggested that negative stimuli may be more arousing than positive (Grithn & Scheibe,
2008), and given that the effects identified by Minnema and Knowlton (2008) appeared to be
based more on the arousal level of the stimuli rather than valence, the use of only negative

words (to the exclusion of positive words) with relatively moderate arousal levels is justified
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and simplifies the study design. Older adults are also more likely to forget negative stimuli
compared to younger adults and may have a bias towards favoring positive information
(Charles, Mather, & Carstensen, 2003). Therefore, excluding positive words helps to prevent
the possibility of a positivity effect which is often associated with older adults. For each of
the two sets, participants were presented with the same types of lists depending upon
assignment: neutral/neutral, negative/neutral, neutral/negative, or negative/negative. The 15-
word lists were presented one word at a time on a projection screen, using a 5 s presentation
rate. Following presentation of the first list, a remember (R) or forget (F) cue was presented
on the screen. The second word list in the set was then presented following the same
procedure, with the exception that a R cue always followed the second list. Participants then
completed a brief distractor task in which they had to solve simple arithmetic problems for 1
min.

During the test phase, participants were asked to recall both word lists regardless of
the original cue. Participants were given a piece of paper with the title of List 1 on one side
and List 2 on the other side. Participants were asked to recall all of the words from either the
first or second list followed by recall of the other list. They were instructed as to which list to
recall first and that once they recalled one list and flipped the piece of paper over to recall the
other list they should not flip the paper over again. The order in which participants were
asked to recall the lists was counterbalanced. If the order had not been counterbalanced, a
problem may have arisen with recall of the forget items suffering, when a participant recalled
the remember items first. The lower recall of the forget items may not be due to forgetting

but to an increase in proactive interference due to having to wait to remember the items or
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forgetting as a result of decay (Golding, 2005). This technique was used to control for the
possible effects of output interference, given that Golding and Gottlob (2005) found that
recall order may determine the magnitude of directed forgetting when using the within-
subjects list method.

After the first pair of word lists was recalled, participants had a 5 min break before
being presented with the second pair of word lists. During the 5 min break, participants were
given the WAIS III Digit Symbol and the Stroop task. The second set of word lists was then
presented with participants’ memory tested using the same procedure as the first set. The
only difference between the presentation of the first and second pair of word lists concerns
which memory cue followed the first list. Therefore whichever memory cue did not follow
the first list in the first pair of word lists followed the first list in the second pair of word lists.
Order of presentation of the R and F cues for the first list in each set was counterbalanced
across participants within age groups and list types. After the second testing phase,
participants completed the vocabulary test and the Action Control Scale. At the conclusion
of the study participants were debriefed, and paid for their participation.

Results
Participant Characteristics

Prior to the primary analyses, Age X List Type analyses of variance (ANOVA) were
conducted on relevant background (e.g., education, health, ability) measures to determine if
there were differences across list types that might compromise the success of my random
assignment procedure. Means and standard deviations are reported in Table 2. The observed

age effects were consistent with those observed in similar studies of aging. Specifically, older
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adults had significantly higher levels of mental health, F(1,125)=31.93, p <.001, n*= .20,
vocabulary, F(1,125) = 44.02, p < .001, n* = .26, up regulation, F(1,125) = 36.18, p < .001, n*
=22, down regulation, F(1,125) =10.37, p <.01, n*=.03,and current positive affect,
F(1,125)=31.51, p < .001, n> = .20, than the young adults in our sample whereas the young
adults had higher levels of physical health, F(1,125) = 11.53, p =.001, n*= .08, processing
speed, F(1,125) =57.76, p <.001, n2 = .32, Stroop performance, F(1,125) = 84.07, p <.001,
n’ = .40, current negative affect, F(1,125) = 10.63, p = .001, n*= .08, and 30-day negative
affect, F(1,125) =24.76, p < .001, n*= .16. Contrary to typical age effects and perhaps due to
the student status of our young adult sample, the older adults in this sample also had
significantly higher levels of education, F(1,125) =20.55, p <.001, n*=.14.

The only significant main effect associated with list type was for the Stroop task,
F(3,125)=2.73, p = .05, n2 =.06. Post hoc tests revealed that performance in the
negative/neutral list type (M =21.97, SD = 13.07) was significantly lower than that in the
negative/negative list type (M = 27.85, SD = 8.37). There were two significant Age X List
Type interactions, one for education, F(3,125)=2.77, p = .04, n2 = .06, and the other for
current positive affect, F(3,125) = 5.30, p =.002, n2 =.11. Post hoc tests revealed that the
older adults in the neutral/neutral list type (M = 13.56, SD =4.43) had significantly lower
levels of education than the older adults in the negative/neutral (M = 16.20, SD = 2.45) and
neutral/negative list types (M = 16.00, SD = 1.86). Post hoc tests also revealed that the older
adults in the neutral/negative list type (M = 3.87, SD = 0.73) reported significantly higher
levels of current positive affect than the older adults in the negative/negative (M =3.12, SD =

0.74) and negative/neutral (M = 3.10, SD = 0.60) list types.
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Table 2
Means and Standard Deviations for Background Variables as a Function of Age and List Type

Variable Negative/Negative ~ Negative/Neutral  Neutral/Negative Neutral/Neutral

Young Old Young Old Young Old Young OId
Age
M 19.31 69.31 20.56  68.93 20.25 67.13 20.05 70.00
SD 1.66 6.11 4.05 6.01 208  8.19 143  7.67
Education
M 12.41 15.75 1253  16.20 14.12  16.00 13.45 13.56
SD 3.66 2.77 3.55 245 1.45 1.86 1.10 4.43
Physical health
M 48.64 46.61 50.97  48.94 50.89  44.59 48.54 47.19
SD 4.54 6.45 4.72 4.59 6.00 541 3.74 3.76
Mental health
M 45.17 56.13 4374  54.87 4494 5470 48.06 57.18
SD 12.14 11.19 9.90 9.48 11.95 10.33 10.00 7.58

Processing speed

M 78.59 09.25 93.53  66.67 85.19  69.06 87.25 66.94
SD 12.09 15.12 10.20  11.20 14.00 15.80 16.20 13.45
Vocabulary

M 18.18 26.81 18.47 2742 2044 2491 19.34 24.03

SD 3.74 5.16 8.43 4.46 6.06  5.89 505 631



Table 2 Continued
Stroop

M 32.94
SD 6.04
Positive Affect Now
M 2.99
SD .61
Negative Affect Now
M 1.43
SD .53

Positive Affect 30-day
M 3.18
SD 1.00
Negative Affect 30-day
M 1.86

SD .83

22.44

7.07

3.12

74

1.13

.30

3.31

45

1.52

.70

27.76

14.98

2.80

.60

1.27

.34

3.22

.89

2.08

.80

15.40

5.88

3.10

.60

1.08

.16

3.27

44

1.49

.66

35.12

3.06

2.59

49

1.19

.20

3.15

47

2.07

.64

17.44

7.81

3.87

73

1.12

.29

3.84

.63

1.42

Sl

33.10

11.36

2.79

.69

1.34

.37

3.29

.64

1.91

.68

21

15.69

8.11

3.56

.60

1.12

.35

3.18

1.35

1.15

Sl

Stroop performance and current positive affect were both entered separately into the main

analyses below as covariates, but neither had a significant effect and were therefore not

considered further. Education was also entered into the main analyses as well as in within-

age group analyses as a covariate, but had little effect and was therefore excluded from

further analyses.

Directed Forgetting
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To examine my two primary hypotheses, the proportion of words recalled for List 1
and List 2 were calculated for both the forget and remember memory cues. A2 X4 X2 X 2
(Age X List Type X Memory Cue X List) ANOVA was conducted with list type and age as
between-subjects variables. Directed forgetting was indicated by an interaction between the
memory cue and list. More specifically, fewer words should be recalled from List 1
following the forget cue compared to the remember cue. In addition, List 2 recall may be
higher following a forget cue than a remember cue, presumably due to less interference from
List 1. Lastly, List 1 recall should only be lower than List 2 recall when given a forget
memory cue, whereas recall rates should be equivalent for the remember memory cue.

Prior to conducting this analysis, I wanted to determine if memory cue order (i.e., the
order of presentation of the R and F cues) or the order of recall of the word lists (i.e., List 1
first vs. List 2 first) influenced performance. There were no significant effects of memory cue
order, but there was a significant interaction between the order of recall of the word lists and
list recall, F(1,125)=5.56, p =.02, n2 =.04. Post hoc tests revealed that when List 1 was
recalled first there was no significant difference between the number of words recalled on
List 1 (M =0.20, SD=0.16) and List 2 (M = 0.21, SD= 0.15). However, when List 2 was
recalled first significantly more words were recalled from List 2 (M = 0.25, SD= 0.16)
compared to List 1 (M = 0.20, SD= 0.16). Similar to Minnema and Knowlton (2008),
however, the order of list recall did not interact with condition, and therefore this factor was
not considered further in subsequent analyses.

The 2 X4 X2 X 2 (Age X List Type X Memory Cue X List) ANOVA yielded

significant main effects of Memory Cue, F(1,125) =5.75, p < .05, n2 =.04 and List, F(1,125)
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=6.13, p <.05, 1> = .05. These were qualified by a significant Memory Cue X List
interaction, F(1,125) =22.07, p <.001, n*=.15. For List 1 post hoc tests revealed that
participants recalled significantly fewer words following the forget cue (M = 0.18, SD= 0.16)
compared to the remember cue (M =0.21, SD= 0.17). For List 2, participants recalled
significantly more words following the forget cue (M = 0.26, SD= 0.18) compared to the
remember cue (M = 0.19, SD= 0.14). When participants were given a forget cue,
significantly fewer words were recalled from List 1 compared to List 2, but there was no
significant difference between List 1 and List 2 recall for the remember cue. There was a
marginally significant Memory Cue X List Type interaction, F(3,125) =2.53, p = .06, n°=
.06, which was further qualified by a significant Age X List Type X Memory Cue interaction,
F(3,125)=2.78, p = .04, n* = .06. Post hoc tests revealed that the young adults recalled
significantly more words following the forget cue (M = .24, SD= 0.15) than the remember
cue (M= .16, SD= 0.12) in the negative/negative list type. Younger adults also recalled
significantly more words following the forget cue (M = .35, SD= 0.13) than the remember
cue (M = .29, SD= 0.12) in the negative/neutral list type as well (see Table 3). Perhaps the
cognitive activity needed for forgetting when coupled with negative arousing information
influenced the processing of items within a pair of word lists.

To further decompose the three way interaction, additional 4 X 2 X 2 (List Type X
Memory Cue X List) ANOVAs were conducted within age groups. For the older adults, there
was a significant main effect of List, F(1,59) = 5.57, p < .05, n* = .09 that was qualified by a
significant Memory Cue X List interaction F(1,59) = 6.92, p < .05, n>=.10. Post hoc tests

revealed that older adults showed the typical directed forgetting pattern, recalling
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significantly fewer words on list 1 (M= .11, , SD= 0.10) than on list 2 (M= .18, SD=0.13)
following the forget cue and significantly fewer words were recalled on list 2 (M= .13, SD=
0.11) following the remember cue compared to the forget cue. For the younger adults, there
was a significant Memory Cue X List interaction F(1,66) = 16.02, p < .01, n*=.19. Post hoc
tests revealed that the younger adults also showed the typical directed forgetting pattern,
recalling significantly fewer words on list 1 (M= 0.26, SD= 0.17) than list 2 (M= 0.34, SD=
0.18) following the forget cue and significantly fewer words on list 2 (M= 0.25, SD= 0.15)
following the remember cue compared to the forget cue. There was also a significant main
effect of Memory Cue, F' (1,66) =4.71, p < .05, n2 =.07, and List Type F(3,66) =5.61,p <
.01, 7%= 20. These were qualified by a significant Memory Cue X List Type interaction
F(1,66) = 3.26, p < .05, 1> = .13. Post hoc tests revealed that younger adults recalled
significantly more words in the negative/negative condition when given a forget cue
compared to a remember cue. In other words, they recalled a similar proportion of words
regardless of the memory cue presented for all conditions except for the negative/negative
condition.

The hypothesized Age X List Type X Memory Cue X List interaction was not
significant, F(3,125) = 0.44, p = .72, n* = .01, possibly due to low statistical power. Given the
complexity of this effect and the fact that this study represented an initial attempt at
investigating age differences in the impact of affect on directed forgetting, I decided to
conduct additional analyses to examine performance across conditions for each age group. In
line with my expectations, post hoc tests revealed that the young adults did recall fewer

words for List 1 and more words for List 2 following a forget cue compared to a remember



25

cue in all list types except the negative/negative list type, replicating Minnema and Knowlton
(2008). Inconsistent with my inhibition hypothesis, however, older adults displayed the
directed forgetting pattern in all list

Table 3

Means and Standard Deviations for Proportion of Words Recalled as a Function of Age
and List Type

Variable Negative/Negative Negative/Neutral  Neutral/Negative Neutral/Neutral

Young Old Young Old Young Old Young Old
FR
M 024 0.14 035 0.15 033 0.14 028 0.14
SD 0.15 0.10 0.13 0.13 023 0.11 0.16 0.11
RR
M 0.16 0.13 029 0.16 038 0.13 0.25 0.10
SD 0.12 0.10 0.12 0.13 0.20 0.10 0.15 0.09

types except the neutral/neutral list type, suggesting that they were able to suppress the
negative emotional content. In comparison to the younger adults, the presence of two
negative emotional word lists did not lead to a disruption in directed forgetting for the older
adults. Means and standard deviations are reported in Table 4.
Emotion Regulation

To explore the possible impact of affect regulation on memory performance, I used

the two ACS scores to create a measure reflecting self-reported tendency to adjust emotion to
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deal with difficult situations or negative events. A principal components analysis revealed
that the majority of variance (73%) on the two ACS measures could be accounted for by a
single component. Therefore, participants were classified as either high or low regulators
based on a median split of regression-based component scores within age groups. Given the
exploratory nature of this analysis along with the added complexity of adding this additional
Table 4

Means and Standard Deviations for Proportion of Words Recalled as a Function of Age and List
Type

Variable Negative/Negative Negative/Neutral  Neutral/Negative Neutral/Neutral

Young Old Young Old Young Old Young OId__
FR List 1
M 020 0.12 0.29 0.12 0.32 0.08 024  0.12
SD 0.15 0.09 0.12 0.10 024  0.10 0.12  0.10
FR List 2
M 0.28  0.16 0.41 0.19 035 0.20 033 0.15
SD 0.15 0.11 0.14 0.17 022  0.11 0.19  0.12
RR List 1
M 0.15 0.15 0.32 0.17 042  0.12 0.27  0.10
SD 0.12  0.11 0.13 0.14 022  0.09 0.16  0.09
RR List 2
M 0.17  0.11 0.26 0.16 034  0.15 023  0.09

SD 0.12  0.10 0.12 0.11 0.17  0.11 0.15 0.10
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between- subjects variable, I decided to conduct separate 2 X 4 X 2 X 2 (Regulator Group X
List Type X Memory Cue X List) ANOV As within age groups. For younger adults, the only
significant effect obtained was the Regulator Group X List Type X List interaction, F(3,62) =
3.50, p < .05, n° =.14. Since the above interaction did not include a Memory Cue X List
interaction, which would be relevant to directed forgetting, I decided not to decompose the
interaction. For the older adults, there was only a marginally significant Regulator Group X
List Type X Memory Cue X List interaction, F(3,55) =2.52, p=0. 07, n2 =.12. Post hoc
tests revealed that the low regulators recalled significantly fewer list 2 (M= 0.02, SD= 0.03)
words following a remember cue compared to the high regulators (M= 0.17, SD= 0.09) in
the neutral/neutral condition. There were no other significant differences in recall between
the low and high regulating older adults. However, in the negative/negative condition the low
regulators did not show the typical directed forgetting pattern following the forget cue
compared to the high regulators.

To further explore this last trend, I examined list recall across conditions as a function
of memory cue and regulation. In the negative/negative condition, directed forgetting
occurred but only for the high regulating older adults who had a significant difference in
recall between list 1 (M = 0.09, SD= 0.08) and list 2 (M = 0.21, SD= 0.11) following the
forget cue. The low regulating older adults did not show the directed forgetting pattern
following the forget cue in recall between list 1 (M = 0.14, SD= 0.09) and list 2 (M = 0.12,
SD= 0.10). Means and standard deviations are reported in Table 5.

In summary, this study showed that both younger and older adults were successful in

the directed forgetting of negative emotional stimuli, but only when one negative emotion
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word list was presented. When two negative word lists were presented, younger adults were
unable to forget the first list as instructed. This is consistent with Minnema and Knowlton’s
(2008) conclusion that the presence of two negative emotion word lists seems to disrupt
directed forgetting. A similar trend was observed for low regulating older adults. In contrast,
older adults who reported higher levels of affect regulation were not affected by the presence
of two negative lists. This suggests they are better equipped at suppressing negative

emotional words due to more effective emotion regulation skills.
Table 5

Means and Standard Deviations for Proportion of Words Recalled By Older Adults as a
Function of Regulation

Variable  Negative/Negative ~ Negative/Neutral Neutral/Negative Neutral/Neutral

Low High Low High Low High Low High
FR List 1
M 0.14 0.09 0.10 0.13 0.09 0.07 0.11 0.14
SD 0.09 0.08 0.11  0.09 0.09 0.11 0.08 0.13
FR List 2
M 0.12  0.21 021  0.17 0.20 0.20 0.16 0.15
SD 0.10 0.11 0.17 0.18 0.10 0.12 0.13 0.12
RR List 1
M 0.18 0.10 0.17 0.18 0.13 0.10 0.15 0.05

SD 0.12  0.06 0.18 0.10 0.11 0.08 0.08 0.06
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Table 5 Continued

RR List 2
M 0.13  0.09 0.15 0.16 0.13 0.16 0.02 0.17
SD 0.11  0.08 0.11 0.13 0.13  0.09 0.03  0.09

Discussion

The goal of this study was to investigate the extent to which emotional content
differentially disrupts the ability to intentionally forget in younger versus older adults. Much
cognitive research posits that aging is characterized by significant impairment in inhibitory
functioning. This suggests that older adults have difficulty inhibiting irrelevant material and
therefore have more difficulty staying focused on relevant information than younger adults
do. This may be especially true with regards to arousing emotional material. Therefore, older
adults being prompted to forget emotional material may be expected to have even more
difficulty than younger adults. In contrast, socioemotional selectivity theory posits that as
people grow older they place more value on emotionally meaningful goals and invest more of
their cognitive and behavioral resources into obtaining those goals (Carstensen, Fung, &
Charles, 2003). This would imply that older adults are well equipped at deciding when and
how to engage their cognitive resources in an effort to maintain their emotional goals. From
this perspective, older adults may be even better suited than younger adults to forget

emotional material if it poses a threat toward their emotional goals.
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To test these ideas, I proposed two hypotheses regarding age differences in the impact
of emotional content on directed forgetting. The first stated that age differences in inhibitory
functioning make it more difficult for older adults to suppress negative emotional content,
leading to a disruption in directed forgetting whenever negative information was
encountered. This led to the prediction that older adults would only show directed forgetting
when dealing with two lists containing neutral content. Younger adults, however, were
expected to show directed forgetting in every condition except when both lists contained
negative information, thereby replicating Minnema and Knowlton (2008).

Summary of Findings

Only partial support for the inhibition-based predictions was obtained. As expected,
younger adults did show directed forgetting in the negative/neutral, neutral/negative, and
neutral/neutral conditions but not in the negative/negative condition. The presence of two
negative word lists proved to be disruptive for the younger adults. In contrast, the older
adults’ performance was inconsistent with our inhibition hypothesis. Although older adults
did score significantly lower on the Stroop task compared to younger adults, suggesting an
age-related decrease in inhibitory functioning, there was no evidence of an analogous
decrement in their directed forgetting performance.

Older adults’ performance did fall in line with my second hypothesis, however, which
stated that age differences in emotion regulation make it easier for older adults to suppress
negative emotional material, thereby leading to less disruption in directed forgetting due to
negative emotional content. Consistent with this idea, older adults showed directed forgetting

in every condition except—somewhat surprisingly—the neutral/neutral list condition. This
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finding supports the idea that older adults may have maintained and/or possibly improved
emotion regulation which, when presented with negative emotional stimuli, may facilitate
their ability forget the threatening stimuli. To further explore this idea, participants’ affect
regulation style was assessed and examined in relationship to memory performance.
Interestingly, although overall older adults showed maintained directed forgetting
performance across all conditions, there was variability in performance related to regulatory
style. Specifically, in the negative/negative condition, there was a trend for only the high
regulating older adults demonstrating directed forgetting, whereas the low regulating older
adults showed a similar pattern of performance as the young adults (i.e., recalling more List 1
words than List 2 words following the forget cue). Perhaps in comparison to the high
regulators who may be better at suppressing the negative stimuli, the low regulators are not
as equipped at down regulating when presented with two negative word lists and therefore
are not showing directed forgetting.
Intentional Forgetting Involving Negative Information

So why is it that the younger adults and some of the older adults could not engage in
intentional forgetting when presented with two negative word lists? One explanation that has
been posited is the theory of ironic processes of mental control (Wegner, 1994). According to
this theory, intentional thought control involves two processes, an automatic monitoring
process that searches for the presence of an unwanted thought and a controlled intentional
process which is used to identify the appropriate distracting thoughts when an unwanted
thought is detected. The automatic process requires few cognitive resources and continues its

search regardless of other cognitive demands. However, the controlled process requires
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cognitive resources and its effectiveness declines when available resources decline (Wegner,
1994). For the younger adult group and the low-regulating older adults, it's possible that the
presentation of a second list of negative emotional words may have engaged attentional
capacity, which interfered with their ability to control the unwanted words from list one
while the automated monitoring process was still maintained. Research on self-control may
further support this assumption. Baumeister, Vohs, and Tice (2007) describe self-control as
the conscious deliberate effortful capacity to alter ones responses. Situations that might
require self control include those where a person may need to restrain or override a response
such as controlling thoughts or managing emotions. Baumeister, Bratslavsky, Muraven and
Tice (1998) found across multiple studies that the exertion of self-control can lead to a
reduction in resources, a state known as ego depletion. For instance, they asked some
participants to suppress their emotional reaction to an upsetting film followed by completion
of an anagram problem-solving task. They found that participants who were asked to
suppress their response performed poorer than participants who did not suppress. It seems
reasonable to assume that in this study participants had to exert a great deal of self-control
when cued to forget in the negative/negative condition. The task of intentionally forgetting
coupled with the negative emotional valence of two word lists may have depleted the
younger and low regulating older adults' resources. The fascinating finding though, is that the
older adults who reported higher affect regulation did not experience this same difficulty
with inhibiting the negative to-be-forgotten words.

Emotion Regulation
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As was mentioned earlier, older adults' shift in goals may lead to an increase in
emotion regulation. Older adults have been found to engage in both antecedent emotion
regulation strategies (e.g., proactively avoiding negative emotions or cognitive reappraisal)
and response-focused emotion regulation strategies (i.e., coping strategies aimed at
regulating emotion states after an emotion has arisen or expressive suppression) (Carstensen,
Fung, Charles, & 2003). Between the two types of strategies, however, older adults are more
likely to use antecedent emotion regulation strategies compared to younger adults whereas
younger adults are more likely to use response-focused strategies (Kensinger & Leclerc,
2009). It's been proposed that reappraisal strategies require fewer resources than do
suppression strategies, which may explain why the high regulating older adults were able to
intentionally forget (Richards, 2004). Perhaps they were engaging in a more efficient
regulatory strategy than the younger and low regulating older adults. Unfortunately, emotion
regulation was captured using a self-report measure following the directed forgetting task so
there is no way of knowing what specific strategy may or may not have been used. Much of
the research regarding older adults spared and possibly improved ability to regulate emotions
has relied on similar self report measures (Gross, Carstensen, Pasupathi, Tsai, Skorpen, &
Hsu, 1997; McConatha and Huba, 1999). However, recent research examining older and
younger adults’ ability to regulate emotions has obtained consistent results with these self-
reports (Kunzmann, Kupperbusch, & Levenson, 2005; Shiota & Levenson, 2009). Although
emotion regulation was not directly measured during the directed forgetting task, older adults
who self-reported higher affect regulation were better at inhibiting the negative emotional

word lists. It is possible that these individuals were better at both avoiding the negative
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emotional words as a whole and at regulating the impact of the emotional words once
presented. An alternative explanation might be that there are no age differences in regulatory
skills. However, due to shifting goals in later adulthood, older adults may have an increased
likelihood of using emotion regulation strategies when they see fit. Research examining the
skills and knowledge that allows older adults to effectively solve everyday problems has
found that older adults’ use of strategies corresponds to the nature of the situation
encountered and to the emotion they are managing in the situation (Blanchard-Fields, 2007).
Perhaps then older adults are better at gauging what strategy to use, such as cognitive
reappraisals and/or thought suppression, and in what conditions/contexts their strategy will
be most appropriate and effective.
Aging and Directed Forgetting

The present research also contributes to our general understanding of the effects of
aging on directed forgetting processes. Past research examining age differences using the list
method has been mixed. Findings from the current study are consistent with the results of
several studies that found minimal age differences using this method (Sego, Golding, &
Gottlob 2006 ; Zellner & Bauml, 2006). Interestingly, although the older adults in the present
study exhibited lower levels of inhibitory functioning relative to younger adults, this did not
appear to negatively affect their directed forgetting performance even though the list method
directed forgetting is thought to activate retrieval inhibition. Similar conclusions were
recently noted in a meta-analysis examining the effects of aging and directed forgetting. Titz
and Verhaeghen (2010) found that the large age effects reported thus far in the directed

forgetting literature are more likely to occur with the item method rather than the list method.
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As mentioned earlier, the item method is thought to initiate item-specific processing and
selective rehearsal which is assumed to be occurring at encoding, whereas the list method
initiates retrieval inhibition. They cautiously concluded that age differences due to retrieval
may play a much smaller role in directed forgetting due to the few studies that have found
only marginal age differences using the list method.

Caveats

While the results of this study are promising, there are a few limitations that should
be noted. First, overall levels of recall, particularly for the older adults, were relatively low
compared to that observed in other studies of directed forgetting. One might consider that the
older adults did not actually learn the words as instructed. For instance, two participants
stated “I didn’t have any trouble forgetting” and “I didn’t need to be told to forget.” If the
older adult's did not attempt to learn the words, there would not have been anything to
attempt forgetting. Older adults' directed forgetting performance could have been
compromised by not only not learning the words but also failing to actively engage in
intentional forgetting. Since there was no initial training phase to ensure that the word lists
were learned as instructed, I have no way of knowing whether participants understood and/or
followed the task instructions.

In addition, the sample was fairly small; a larger one would have provided more
power to detect reliable differences. The sample was also composed of primarily high
educated high functioning older adults, limiting the generalizeability of the findings. A more
diverse sample would have to be tested to determine if the findings hold for less educated and

lower functioning older adults. The negative emotional word lists presented were only
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moderately arousing. If older adults were presented with high arousing negative stimuli they
may find it more difficult to forget. To the best of my knowledge, this is the first study to
examine age differences in intentional forgetting involving emotional stimuli. Overall, these
results suggest that the presence of two negative emotional word lists diminishes the directed
forgetting effect, but only for young and low regulating older adults. High regulating older
adults did not have any difficulty forgetting two negative word lists. These findings appear to
be consistent with the socioemotional selectivity theory claim that, as people age and place
more emphasis on emotionally meaningful goals, they are more likely to be better at

regulating their emotional responses to negative information than younger adults.
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APPENDIX

Negative Words
List 1 List 2 List 3 List 4
foul coward crash bankrupt
execution agony sickness surgery
rage waste debt maggot
cruel hatred poison criminal
unfaithful defeated mosquito  helpless
brutal annoy slaughter  injury
quarrel displeased sinful menace
slave rabies hardship  filth
seasick vandal burial neglect
nightmare starving addicted  toothache
measles blackmail infection  horror
intruder corpse regretful germs
paralysis  disloyal drown divorce
slime putrid smallpox  blister
rotten fat depression scorn

Neutral Words
List 1 List 2 List 3 List 4
cannon patient vanity nonchalant
reserved  statue locker beast
journal privacy clumsy detail
neurotic ~ bench engine kerosene
windmill  skyscraper subdued errand
lazy consoled  lantern highway
pamphlet cellar haphazard limber
barrel embattled  ketchup gender
nursery obsession  swamp humble
salad appliance  knot kettle
inhabitant shotgun volcano clock
trumpet obscene mantel hairpin
jelly activate circle patent
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revolver
whistle

owl
taxi

golfer
SCISSOTS

excuse
kerchief
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