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Abstract
Background and Objectives: Activating ageist stereotypes can impair older adults’ ability to remember information. This 
effect has been shown to be strongest for older adults who possess certain characteristics (e.g., young–old, highly educated). 
The present study extended this line of research to investigate the relationship between stereotyping and false memory 
susceptibility in older adults.
Research Design and Methods: We first presented older adults with lists of associated words in an incidental learning para-
digm. Afterward, we manipulated whether participants were presented with stereotypes about aging and whether they were 
given warnings about the associative nature of the lists. Participants then completed a yes/no recognition test and answered 
demographic questions.
Results: Older adults in the stereotyped group were more likely to falsely recognize non-presented theme words than older 
adults in the control group. Further, those who were highly educated and/or retired were most likely to experience this false 
memory susceptibility.
Discussion and Implications: Similar to the research on veridical memory, these findings suggest that the effects of ageist 
stereotyping on older adults’ false memory susceptibility may be best understood in terms of the individual differences that 
older adults possess. Identifying the types of people who are at risk of experiencing stereotype threat is an important step 
toward helping older adults avoid memory impairment in the presence of common stereotypes.
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In Western culture, older adults are stereotyped as being 
forgetful. The presence of this stereotype leaves older adults 
(i.e., 55+ years old) at risk of experiencing stereotype threat, 
a predicament that occurs when they encounter situations 
in which they feel they might confirm the stereotype (Steele 
& Aronson, 1995). The effects of stereotype threat on cog-
nition can be likened to a self-fulfilling prophecy, in which 
individuals behave in a manner that causes them to fulfill 

an expectation. This is evident when researchers examine 
older adults’ accurate recollection of information, which 
is termed veridical memory. After confronting stereotypes 
about their memory, older adults have been shown to 
underperform on a wide range of veridical memory tasks 
(for a review see Barber & Mather, 2014). Further, this 
effect has been shown to be strongest for older adults who 
possess certain characteristics. One such characteristic is 
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level of education, as those who are highly educated have 
shown the greatest substandard performance when stereo-
typed (Hess et al., 2009; but see Andreoletti & Lachman, 
2004). Another is age, as younger older adults, who are 
classified as young–old, have similarly demonstrated poor 
performance when stereotyped (Eich, Murayama, Castel, 
& Knowlton, 2014; Hess & Hinson, 2006; Hess, Hinson, 
& Hodges, 2009). Researchers often make the young–
old (~60–75) and old–old (75+) distinction, since these 
age groups show differences in both physical health (e.g., 
Chuang et al., 2016) and various aspects of cognition such 
as decision-making (e.g., Abdel-Ghany & Sharpe, 1997), 
memory (e.g., Kvavilashvili, Kornbrot, Mash, Cockburn, 
& Milne, 2009; Small, Dixon, Hultsch, & Hertzog, 1999), 
and visual perception (e.g., Muiños, Palmero, & Ballesteros, 
2016). We expanded upon this area of research to deter-
mine whether moderators similarly influence the effects of 
stereotype threat on older adults’ false memory. That is, we 
aimed to determine whether certain variables could predict 
whether stereotyped older adults would remember events 
that never actually occurred.

Identity-Related Variables as Moderators

When confronted with an ageist stereotype, whether an 
older adult experiences stereotype threat and the result-
ing memory impairment may depend on a host of factors. 
Research suggests that older adults who are most likely to 
show memory impairment when faced with stereotypes 
are those who highly value their memory abilities (Hess, 
Auman, Colcombe, & Rahhal, 2003), are highly sensitive 
to age-related stigmata (Hess et al., 2009), are highly edu-
cated (Hess et al., 2009), and/or are in the young–old age 
group (Eich et al., 2014; Hess & Hinson, 2006; Hess et al., 
2009). Thus, constructs such as stigma awareness as well 
as variables such as age and level of education may help 
predict which older adults will experience substandard 
memory performance in the presence of stereotypes.

Age-related stereotypes are present in everyday life, thus 
posing a threat to the cognitive abilities of older adults. For 
example, 8.3% of a large sample of late-middle-aged and 
older adults reported feeling age-stereotyped by healthcare 
professionals (Abdou, Fingerhut, Jackson, & Wheaton, 
2016), and this has important clinical implications. 
Stereotype threat lowers performance on mental status 
examinations that are used to screen for cognitive impair-
ment (Barber, Mather, & Gatz, 2015), which can increase 
the number of older adults who fall below the screening 
thresholds (Haslam et al., 2012; Mazerolle et al., 2016). As 
such, knowledge about the individual differences that con-
tribute to stereotype sensitivity may be useful for predicting 
and preventing stereotype threat in real-world scenarios. 
Unfortunately, it may not always be practical to adminis-
ter questionnaires assessing constructs such as stigma con-
sciousness in real-word situations. Therefore, the present 
research focused on examining the predictive abilities of 

easily assessed variables on memory impairments that may 
result from stereotype threat.

As mentioned, two variables have been shown to moderate 
the effects of stereotyping on veridical memory performance: 
age and years of education. Specifically, Hess and colleagues 
(2009) found that accurate word recall decreased as a func-
tion of years of education for older adults in the young–old 
age group who were given a manipulation designed to induce 
stereotype threat. Additional support for the impact of age on 
stereotype threat susceptibility comes from Hess and Hinson 
(2006) and Eich and colleagues (2014). Both studies found 
that young–old adults demonstrated the greatest memory 
deficits after reading about ageist stereotypes.

The moderating roles of age and education may speak 
to an underlying group-identification construct. In stud-
ies with other stigmatized groups, individuals who highly 
identified with their stereotyped group experienced strong 
stereotype-based decreases in cognitive performance (e.g., 
Shih, Pittinsky, & Ambady, 1999; Tomasetto, Alparone, 
& Cadinu, 2011). In studies with older adults, stereotype 
threat manipulations emphasize poor cognitive perfor-
mance for people over the age of 55. As such, the passage 
targets those who self-identify as old and those who value 
their cognitive abilities. Young–old adults may be especially 
sensitive to stereotypes about aging since they only recently 
entered the “older adult” age group and have fewer strat-
egies developed for coping with age-related stereotypes. 
Further, those who are more highly educated may self-iden-
tify as intellectuals, thus increasing the likelihood that they 
would internalize threats to their memory. Thus, stereo-
types about memory and aging may be especially salient for 
young–old and highly educated older adults because these 
characteristics are related to older adults’ sense of identity.

In the present study, we extended this budding area of 
research to examine whether readily available, identity-
related variables moderate the effects of stereotype threat 
on older adults’ false memory susceptibility. Previous stud-
ies were too underpowered to observe individual differ-
ences in older adults’ susceptibility to stereotype threat. 
For instance, of the 50 age-based stereotype threat studies 
included in a recent meta-analysis that focused on depend-
ent measures related to older adult memory, only four had 
sample sizes above 100 (Lamont, Swift, & Abrams, 2015). 
The remaining 46 studies had an average sample size of 
47.26, suggesting that there were fewer than 24 older 
adults on average in each study’s stereotype-threat group. 
To examine individual differences in susceptibility to ste-
reotype threat, in the present study, we collected a large 
sample of 166 older adults.

In addition to years of education and age, we also exam-
ined the influence of an exploratory identity-related variable: 
retirement status. In a study by Kruse and Schmitt (2006) 
involving several hundred participants, older adults who 
were employed demonstrated high levels of agreement with 
statements that old age was a time of developmental gains 
and low levels of agreement with statements suggesting 
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that older people were socially downgraded. This pattern 
was not found in retired older adults. These findings sug-
gest that retired older adults are more likely to believe nega-
tive stereotypes about aging than those who are employed. 
This may be due to the fact that retirement is accompanied 
by a host of lifestyle changes that signal the entrance into 
older adulthood and leave individuals vulnerable to ageist 
stereotypes. Because retired older adults are more likely to 
agree with negative stereotypes about aging, they may also 
be more likely to show stereotype-related memory deficits 
than those who are employed. We thus aimed to determine 
whether retirement status would moderate the relationship 
between stereotyping and older adults’ false memory errors.

The Effects of Stereotype Threat on False 
Memory in Older Adults

The finding that exposure to stereotypes negatively affects 
memory for older adults is robust (for a meta-analysis, see 
Lamont et al., 2015). However, research investigating the 
effect of stereotyping on false memory in older adults has 
been limited to two experiments (Thomas & Dubois, 2011; 
Wong & Gallo, 2016). Both of these studies assessed false 
memories in the context of the Deese-Roediger-McDermott 
(DRM) paradigm (Roediger & McDermott, 1995). In a 
typical DRM experiment, participants are presented with 
lists of related words, each list consisting of 15 semantic 
associates (e.g., bed, rest, tired) of a critical non-presented 
lure word (e.g., sleep). On a subsequent memory test, par-
ticipants often falsely recall or recognize the critical lure 
words (Roediger & McDermott, 1995, for reviews see 
Gallo, 2006, 2010). Thomas and Dubois (2011) found that 
older adults exposed to negative stereotypes about aging 
were more likely to falsely recognize critical lure words 
than those exposed to positive stereotypes. More recently, 
Wong and Gallo (2016) found that older adults who were 
exposed to these stereotypes were less likely to demon-
strate false memories in the DRM paradigm than a control 
group. Crucially, before taking the memory test, Wong and 
Gallo (2016) warned both groups of older adults about 
the deceptive nature of DRM lists. The DRM warning was 
intended to ensure that any false recognition errors could 
be attributed to genuine false memories as opposed to gist-
based guessing (Gallo, Roediger, & McDermott, 2001).

Both studies used standard DRM methodology, manip-
ulated stereotype threat after incidental encoding, and 
assessed memory using a yes/no recognition test. However, 
findings from these studies are in conflict. Whereas Thomas 
and Dubois (2011) found that negative stereotypes were 
associated with increased false memory susceptibility, Wong 
and Gallo (2016) found that negative stereotypes were asso-
ciated with decreased susceptibility. A  few methodological 
differences may account for these conflicting results. One 
difference was Wong and Gallo’s (2016) inclusion of a DRM 
warning prior to memory testing. A second difference was 
in the nature of their control groups. Thomas and Dubois’ 

(2011) control group was given a positive stereotype manip-
ulation and Wong and Gallo’s (2016) control group received 
the warning manipulation. Thus, neither study compared the 
effects of their experimental manipulations to a manipula-
tion-free control group. In the present study, we addressed 
these methodological differences by examining older adults’ 
false recognition when only negative stereotypes were pre-
sent, when only DRM warnings were present, when both 
manipulations were present, and when both were absent.

The Present Study

The goals of the present study were to determine whether 
identity-related variables moderate the relationship between 
ageist stereotyping and older adults’ false recognition, and 
to compare the effects of stereotyping on false recognition 
when warnings were present or absent. To that end, we 
fully crossed an ageist stereotype manipulation (present 
vs. absent) with a DRM warning manipulation (present vs. 
absent), yielding four between-subjects groups: stereotype 
threat with no warning, no stereotype threat with a warn-
ing, stereotype threat and a warning, and control (no stereo-
type threat, no warning). Further, we collected information 
regarding years of education, age, and retirement status.

In accordance with the findings regarding veridical mem-
ory, we hypothesized that identity-related variables would 
moderate the effects of stereotype threat on false memory 
susceptibility. Specifically, we predicted that our ageist stere-
otype threat manipulation would increase older adults’ false 
memory susceptibility as a function of years of education 
(Hess et al., 2009), decrease false memory susceptibility as 
a function of age (Eich et al., 2014; Hess & Hinson, 2006; 
Hess et al., 2009), and increase false memory susceptibility 
for retired versus working older adults (Kruse & Schmitt, 
2006). We further hypothesized that our investigation of the 
interaction between stereotype threat and the DRM warning 
would help explain the discrepancy between Thomas and 
Dubois (2011) and Wong and Gallo (2016).

Method

Participants
Two hundred older adults participated in the experiment. 
Thirty-four older adults were not included in our analy-
ses because they did not complete all components of the 
experiment. Thus, all following analyses were conducted 
on 166 older adults. Participants were selected from a pre-
established participation pool maintained by the Cognitive 
Aging and Memory Laboratory at Tufts University and 
were paid $15.00 for their participation (M age = 70.59, 
SD  =  6.79, range  =  56–90). Participants were screened 
on the basis of their performance on the Mini-Mental 
State Examination (Folstein, Folstein, & McHugh, 1975; 
M  =  28.78, SD  =  1.60), information regarding general 
health, and mood disorder history. Group order was rand-
omized such that each participant was assigned to the next 
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randomly selected group. Forty-three older adults were 
assigned to the stereotyped, not warned group, 42 to the 
warned, not stereotyped group, 41 to the stereotyped and 
warned group, and 40 to the control (not stereotyped, not 
warned) group. All participants provided informed consent.

Materials

Stimuli
Stimuli consisted of 24 DRM word lists, each of which 
contained the 15 strongest semantic associates of a critical 
non-presented lure word (Stadler, Roediger, & McDermott, 
1999). Of these lists, 12 were studied and words from the 
other 12 lists served as distractors on the recognition test. 
We counterbalanced which lists served as stimuli and which 
served as lists from which we chose distractor items. Please 
see Supplementary Appendix A for three example lists.

Recognition Test
The yes/no recognition test consisted of 120 words: 12 
words were the non-presented lures associated with the 
studied lists, 48 words had been studied, and 60 words 
were taken from non-presented lists. The 48 studied words 
on the recognition test consisted of the first, fifth, eighth, 
and tenth strongest associates of each critical lure word 
(Stadler et al., 1999). The 60 distractor items on the recog-
nition test consisted of the critical lure words from each of 
the 12 non-studied lists, as well as the first, fifth, eight, and 
tenth strongest associates from each of those lists. Stimuli 
and methodology were taken from standards in the DRM 
literature (see Gallo, 2006 for a review).

Stereotype and Warning Passages
The stereotype passage (209 words) described research that 
has demonstrated age-related declines in memory (borrowed 
from Thomas & Dubois, 2011). Prior to reading this pas-
sage, participants were instructed that they would read 
a short passage that was related to the research in which 
they were participating. The warning passage (176 words) 
revealed the deceptive nature of the DRM paradigm by 
drawing participants’ attention to the fact that the words 
they had previously learned were associates of theme words 
that participants often falsely remembered (borrowed from 
Gallo et al., 2001). Prior to reading the warning passage, par-
ticipants were told that they were about to take a memory 
test that was going to have a tricky component. Participants 
in the control group did not read the stereotype or warning 
passages, and thus, prior to the recognition test, were simply 
told that they would now take a memory test.

Procedure

We employed a 2 (stereotype: present vs. absent) × 2 (warn-
ing: present vs. absent) between-subjects factorial design. 
The experiment was programmed using E-Prime software 
(Version 2.1; Schneider, Eschman, & Zuccolotto, 2001). 

A  young adult experimenter tested participants one-at-
a-time at the Cognitive Aging and Memory Lab at Tufts 
University in Medford, Massachusetts. During each testing 
session, the experimenter sat quietly next to the participant. 
She advanced the computer program at different stages of 
the experiment and entered all computer-based responses 
so as to minimize older adult differences in computer expe-
rience. To avoid biasing participants’ behavior, the experi-
menter avoided friendly conversation with each participant 
until the end of the experiment.

After providing informed consent, participants began 
the study phase. This consisted of an incidental learning 
task, in which participants were presented with DRM word 
lists in blocked form at a rate of 1.5 s per word. Participants 
were instructed to rate each word for pleasantness on an 
8-point Likert-type scale (0 = not pleasant, 7 = extremely 
pleasant). List order and item order within each list were 
random. After encoding, participants were given a timed 
5-min break in which they were offered a glass of water 
and a chance to use the restroom.

Depending on the group to which they were assigned, 
participants then read the stereotype passage, warning pas-
sage, both passages, or no passages (control). Reading of 
passages was self-paced but never took longer than 2 min. 
The retention interval between study and test, which could 
have included reading passages, was between 5 and 7 min 
for all participants. We did not include a time-matched pas-
sage for control participants for two reasons. First, pilot 
testing revealed that passage reading always took less than 
2 min. Second, the main purpose of the retention interval 
was to eliminate recency effects, which can be eliminated 
in as few as 30 s (e.g., Bjork & Whitten, 1974). Thus, we 
are confident that the slight difference in retention interval 
for participants in the control group did not differentially 
affect their performance on the recognition test.

Participants next completed the yes/no recognition test, 
in which they indicated whether they had previously rated 
each word for pleasantness. After each recognition judg-
ment, participants rated their confidence in that judgment 
on an 8-point Likert-type scale. Because analyses on confi-
dence ratings did not reveal any group differences (all ps > 
.10), they will not be further discussed.

After completing the recognition test, participants 
answered questions regarding age, gender, retirement status 
(yes/no), and total completed years of education since kin-
dergarten. At the end of the experiment, participants were 
paid and debriefed. The experiment took approximately 
45 min.

Results

Identity-Related Variables as Moderators
Using multiple regression, we aimed to determine (a) 
whether identity-related variables moderated the effects 
of stereotyping on older adults’ false recognition, and (b) 
whether these variables influenced the discrepant results 
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from Thomas and Dubois (2011) and Wong and Gallo 
(2016). To address our first aim and to examine whether 
identity-related variables influenced the Thomas and 
Dubois (2011) findings, we constructed moderated regres-
sion models for the two groups that did not receive a DRM 
warning: the stereotyped, not warned and control groups. 
To determine whether identity-related variables influenced 
the Wong and Gallo (2016) findings, we constructed sepa-
rate regression models for the two groups that did receive a 
warning: the warned, not stereotyped and stereotyped and 
warned groups.

In the following regression models, our identity-related 
variables included age, years of education, and retirement 
status. Our dependent measure of interest was false alarm 
proportions. A  false alarm occurs when a participant 
falsely recognizes a critical lure word on the recognition 
test. Proportions were calculated by dividing the number 
of critical lure words associated with studied lists that each 
participant falsely recognized by the total number of these 
lures that were presented on the recognition test.

Models 1 and 2 examined the influence of identity-
related variables when participants were not given a DRM 
warning (i.e., the stereotyped, not warned and control 
groups). Models 3 and 4 examined the influence of these 
variables when participants were given a DRM warning 
(i.e., the warned, not stereotyped and stereotyped and 
warned groups). Model 1 included years of education and 
retirement status as potential moderators, and Model 2 
included years of education and age. Retirement status 
and age were examined in separate models because these 
variables demonstrated collinearity in preliminary analy-
ses. Model 3 was identical to Model 1, with the exception 
that all participants had been given a DRM warning prior 
to the recognition test. Similarly, Model 4 was identical 
to Model 2, but all participants had been given the DRM 
warning.

Moderated Regression: Warning Absent
Recall that 43 older adults were in the stereotyped, not 
warned group, and 40 older adults were in the control 
group. Thus, we conducted the following regression analy-
ses using this reduced sample of 83 older adults.

Model 1. We used three-step hierarchical multiple regres-
sion to examine main effects of group (stereotyped, not 
warned vs. control), years of education, and retirement sta-
tus, all two-way interactions between these variables, and 
the three-way interaction. Main effects were entered in the 
first step of the analysis, all two-way interactions in the 
second step, and the three-way interaction in the third step. 
As shown in Table 1, this model yielded a significant R2 of 
.17, F (7, 75) = 2.17, p = .046, with four significant effects. 
First, we found a main effect of group (β = 4.27, t = 2.76, 
p < .01) as older adults who were stereotyped falsely rec-
ognized more critical lure words than those in the control 
group. This finding extends prior results from Thomas and 
Dubois (2011).

As depicted in Figure  1, we also found a group by 
retirement status interaction (β = 4.54, t = 2.55, p = .01). 
For older adults who were still employed, stereotyping 
predicted lower false alarm proportions than the control 
group. In contrast, for older adults who were retired, ste-
reotyping predicted increased false alarm proportions.

We also found a group by years of education interaction 
(β = 4.27, t = 2.58, p = .01). As seen in Figure 2, older adults 
in the control group demonstrated decreased false alarms 
as years of education increased, whereas older adults who 
were stereotyped did not.

Lastly, we obtained a three-way interaction between 
group, years of education, and retirement status (β = −4.00, 
t = 2.28, p = .03). Because this interaction encapsulated the 
previous two-way interactions, only the three-way interac-
tion was decomposed via simple slopes analysis. Figure 3 
displays the results. In general, stereotyping predicted 
increased false alarm proportions. However, one exception 
to this was older adults who were employed and had low 
(low = 13.5 years; β = −.51, t = 3.02, p < .01) or average 
(average = 16.25 years; β = −.20, t = 2.10, p = .03) years of 
education. For this subgroup of older adults, stereotyping 
predicted decreased false alarm proportions.

Model 2. Similar to Model 1, we used three-step hierarchi-
cal multiple regression to examine main effects of group 
(stereotyped, not warned vs. control), years of education, 
and age, all two-way interactions between these variables, 

Table 1. Predictors Included in the Final Multiple Linear Regression on False Alarms to Critical Lure Words in the Stereotyped, 
not Warned and Control Groups

Variable B SE (B) β t p

Constant 1.01 0.39 2.60 .01
Group (stereotyped, not warned vs. control) 1.98 0.72 4.57 2.76 .01
Years of education −0.02 0.03 −.28 0.90 .37
Retirement status −0.09 0.47 −.18 0.18 .86
Group*years of education 0.11 0.04 4.27 2.58 .01
Group*retirement status 2.00 0.79 4.54 2.55 .01
Retirement status*years of education 0.00 0.03 .06 0.06 .95
Group*years of education*retirement status −0.11 .047 −4.00 2.28 .03
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and the three-way interaction. Main effects were entered in 
the first step of the analysis, all two-way interactions in the 
second step, and the three-way interaction in the third step. 
Though this model yielded a non-significant R2 of .13, F (7, 
69) = 1.49, p = .18, we found a marginally significant inter-
action between group and age (β = .30, t = 1.72, p = .09). 
As shown in Figure  4, older adults in the control group 
demonstrated decreased false alarms as age increased. In 
contrast, older adults who were stereotyped demonstrated 
increased false alarm proportions as age increased.

Moderated Regression: Warning Present
Recall that 42 older adults were in the warned, not stereo-
typed group, and 41 older adults were in the stereotyped 
and warned group. Thus, the following analyses were 
conducted on this sample of 83 participants, all of whom 
received a DRM warning prior to the recognition test.

Model 3. Similar to Model 1, we used three-step hierarchi-
cal multiple regression to examine main effects of group 
(warned, not stereotyped vs. stereotyped and warned), 
years of education, and retirement status, all two-way 
interactions between these variables, and the three-way 
interaction. This model yielded a non-significant R2 of .30, 
F (7, 75) = 1.22, p = .30, with no significant effects.

Model 4. Similar to Model 2, we used three-step hierarchi-
cal multiple regression to examine main effects of group 
(warned, not stereotyped vs. stereotyped and warned), years 
of education, and age, all two-way interactions between 
these variables, and the three-way interaction. This model 
yielded a non-significant R2 of .15, F (7, 75) = 1.60, p = .15. 
The only significant effect that emerged was the age by 
years of education interaction (β = .53, t = 2.62, p = .01). 
Because this interaction was not relevant to the questions 
posed by the present study, we did not pursue it any further.

Standard Analyses

False Alarms to Critical Lures (Uncorrected)
We also examined older adults’ false alarm proportions 
in an analysis of variance (ANOVA), which allowed us to 
examine the potential interaction between our stereotype 
and warning manipulations. A  2 (stereotype: present vs. 
absent) × 2 (warning: present vs. absent) between-subjects 
ANOVA on average false alarm proportions found no sig-
nificant main effects nor an interaction (all ps > .28). See 
Table 2 for average uncorrected false alarm proportions.

Note that Thomas and Dubois (2011) compared the 
false memory performance of a stereotyped, not warned 
group to a control group, and Wong and Gallo (2016) com-
pared performance for a warned, not stereotyped group 

Figure  2. The two-way interaction between group (stereotyped, not 
warned vs. control) and years of education, controlling for retirement 
status.

Figure  4. The two-way interaction between group (stereotyped, not 
warned vs. control) and age, controlling for years of education.

Figure  1. The two-way interaction between group (stereotyped, not 
warned vs. control) and retirement status, controlling for years of 
education.

Figure  3. The three-way interaction between group (stereotyped, not 
warned vs. control), retirement status, and years of education.
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and a stereotyped and warned group. For a direct compari-
son to Thomas and Dubois (2011), we ran a planned inde-
pendent samples t test on false alarm proportions for the 
stereotyped, not warned and control groups. Though our 
mean false alarm proportions trended in the right direc-
tion, we found no significant difference in performance 
between these groups, t (81)  =  0.49, p  =  .32. Similarly, 
comparing our data to Wong and Gallo (2016), we ran a 
planned independent samples t test on false alarm propor-
tions for the two groups in which warning was present. We 
found no significant difference in performance between the 
warning-present versus stereotype-present and warning-
present groups, t (81) = 1.02, p =  .16. A post hoc power 
analysis revealed that on the basis of the between-groups 
comparison effect size observed by Thomas and Dubois 
(2011) (d = .86), a sample size of 83 would obtain statisti-
cal power at the .99 level (G*Power 3.0; Faul, Erdfelder, 
Lang, & Buchner, 2007). Similarly, based on the effect size 
observed by Wong and Gallo (2016) (d  =  .52), a sample 
size of 83 would obtain power at the .73 level. Thus, our 
inability to detect these previously reported effects was not 
due to a lack of statistical power.

False Alarms to Critical Lures (Corrected)
We implemented a high-threshold false alarm correction 
suggested by Gallo and colleagues (2001) and used by 
Wong and Gallo (2016) to further examine group differ-
ences in false memory susceptibility. We calculated this 
correction by subtracting the proportion of false alarms to 
non-studied critical lure words (i.e., the critical lure words 
taken from distractor lists) from the proportion of false 
alarms to critical lure words associated with studied lists 
for each participant. This technique serves to reduce the 
influence of unknown response biases (e.g., a participant’s 
response criterion) on false alarm rates. A  2 (stereotype: 
threat vs. no threat) × 2 (test instruction: warning vs. no 
warning) between-subjects ANOVA on average corrected 
false alarms revealed a main effect of stereotype, as stereo-
typed older adults demonstrated higher false recognition 
than those who were not stereotyped, regardless of whether 
they were warned, F(1, 156) = 7.49, p < .01, ηp

2
 = .05. No 

other effects were statistically significant. See Table 2 for 
average corrected false alarm proportions.

General Discussion
The goals of the present study were to determine whether 
identity-related variables moderate the relationship 

between ageist stereotyping and older adults’ false recog-
nition, and to compare the effects of stereotyping on false 
recognition when warnings were present or absent. We suc-
ceeded in identifying two strong moderators of stereotype 
threat and false memory, namely, level of education and 
retirement status. We also found a marginally significant 
moderating effect of a third variable, age. Our first regres-
sion model predicted false memory increases for all ste-
reotyped older adults who were retired, as well as those 
who were both employed and highly educated. Our second 
regression model suggested that false memory susceptibility 
may generally decrease as a function of age, except when 
negative stereotypes about aging are present.

Our results are consistent with the previous finding 
that highly educated older adults may be particularly at 
risk of experiencing memory deficiencies that result from 
stereotype threat (Hess et  al., 2009). As Hess and col-
leagues (2009) hypothesized, individuals who are highly 
educated may place more value on their cognitive abilities, 
thus increasing the likelihood that they would internalize 
threats to their intellect. Our findings support this hypoth-
esis, and add to the evidence suggesting that older adults’ 
levels of education are useful to consider when determining 
whether they will be sensitive to stereotypes about aging 
and cognition.

Several previous studies have shown that age also 
moderates the effects of stereotyping on older adults’ 
veridical memory performance. Specifically, researchers 
demonstrated that ageist stereotyping reduced accurate 
recall for older adults in the roughly 60–75-year-old age 
range, but not for those who were older (Eich et al., 2014; 
Hess & Hinson, 2006; Hess et al., 2009). In the context of 
a model that tested the influence of age with a large sam-
ple size, we found only a marginal interaction of age with 
stereotyping. This suggests that age, on its own, may not be 
the most useful predictor of older adults’ false memory sus-
ceptibility when under stereotype threat. Rather, age may 
only partially capture the influence of other variables that 
contribute to stereotype threat susceptibility. In the present 
study, we found that retirement status accounted for a sig-
nificant proportion of variance when examining the effects 
of stereotype threat on false memory. Retirement status and 
objective age are typically related, such that with increas-
ing age, retired status is more common than employed 
status. Furthermore, the interaction between age and ste-
reotype group in Model 2 closely mimicked the interaction 
between retirement status and stereotype group in Model 
1.  However, only retirement status played a significant 

Table 2. Average Proportions of Uncorrected and Corrected False Alarms to Critical Lure (CL) Words

Measure Stereotyped, not warned Warned, not stereotyped Stereotyped and warned Control

Uncorrected false alarms to CLs 0.64 (0.24) 0.61 (0.20) 0.66 (0.23) 0.61 (0.19)
Corrected false alarms to CLs 0.52 (0.22) 0.43 (0.19) 0.55 (0.21) 0.47 (0.16)

Note: SDs are given in parentheses.
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moderating role. Thus, our findings suggest that retire-
ment status may better predict the effects of ageist stereo-
typing than objective age in the context of a false memory 
paradigm.

From an applied perspective, professionals who work 
with older adult clients or patients may benefit from know-
ing common variables that predict which older adults are 
most likely to be vulnerable to the negative effects of ste-
reotyping. We and other researchers have demonstrated 
that three such variables may be retirement status, level of 
education, and age. Our study is the first to show increased 
false memory susceptibility for retired older adults who 
were stereotyped. This finding is not surprising given that, 
in comparison to employed older adults, those who are 
retired have been shown to agree less with positive state-
ments about aging and agree more with negative state-
ments about aging (Kruse & Schmitt, 2006). This negative 
outlook on aging may increase the likelihood that retired 
older adults experience stereotype threat when confronted 
with stereotypes, and as a result demonstrate substandard 
memory performance. Though further investigation of this 
new finding is necessary, considering older adults’ retire-
ment status may be helpful for predicting whether they will 
experience memory impairment in stereotype-present, real-
world scenarios.

A second aim in the present study was to further explore 
the interaction between stereotype threat and DRM warn-
ings. Previous researchers reported reduced false memory 
susceptibility when stereotype threat was combined with 
warning (Wong & Gallo, 2016), seemingly conflicting with 
an earlier study showing increased false memories when 
stereotypes, but not warnings, were present (Thomas & 
Dubois, 2011). Our findings were more consistent with the 
latter study. In our analysis on corrected false alarm pro-
portions, we found that stereotyping increased false mem-
ory susceptibility. However, we did not find the interaction 
of stereotyping with warning that was predicted from the 
results of Wong and Gallo (2016). Further, when warnings 
were absent and influential variables were controlled for 
(see Model 1), stereotyping again increased older adults’ 
false recognition. However, when warnings were added to 
this model (see Models 3 and 4), the results were inconclu-
sive. Although our results were consistent with Thomas and 
Dubois (2011), it remains unclear why we did not replicate 
Wong and Gallo (2016). Individual differences between the 
present and Wong and Gallo’s (2016) samples, as well as 
unreported methodological variations, may have contrib-
uted to the different patterns of results.

To elaborate on this, our finding regarding the moder-
ating role of years of education may help explain the dis-
crepancy between Wong and Gallo (2016) and Thomas 
and Dubois (2011). Consider that 45% of the Thomas 
and Dubois (2011) older adult sample and only 31% of 
the Wong and Gallo (2016) sample met our “high” level of 
education criterion (M years of education = 19+). Though 
neither of the previous studies examined the moderating 

role of level of education, our results suggest that Thomas 
and Dubois (2011) were substantially more likely than 
Wong and Gallo (2016) to detect false memory increases 
for stereotyped older adults. This might explain why 
Thomas and Dubois (2011) found increased false recogni-
tion for stereotyped older adults, whereas Wong and Gallo 
(2016) did not.

In considering limitations, the present study did not 
directly examine mechanisms by which stereotype threat 
may increase older adults’ false memory susceptibility. 
One possibility is that stereotype threat induces a negative 
mood (Schmader, Johns, & Forbes, 2008), which disrupts 
older adults’ ability to engage in careful source-monitoring. 
Source-monitoring refers to attempting to recall the context 
from which a piece of information originated. Stereotype 
threat may induce stress that impairs the ability to distin-
guish between memories that originated from an external 
source (i.e., the DRM word lists) and an internal source 
(i.e., critical lure words). However, the opposite could also 
be true. Instead of feeling stressed, older adults may up-
regulate positive affect as a self-preserving response to 
stereotype threat. Our findings would also support this 
hypothesis, as researchers have shown that inducing posi-
tive moods can increase false memory susceptibility in the 
DRM paradigm (Storbeck & Clore, 2005).

Our study also had a few methodological limitations 
that could be addressed in future research. First, we exam-
ined false memory susceptibility when stereotype threat was 
induced immediately before retrieval but did not examine 
the effects of inducing threat before encoding. Previous 
researchers have found that stereotype threat prior to encod-
ing can disrupt veridical memory (see Barber & Mather, 
2014 for a review), but the effects on false memory have yet 
to be determined. Second, it is possible that certain aspects 
of the experiment could have caused implicit stereotype 
activation in our participants. As examples, our older adult 
participants were tested by a young adult experimenter 
and were aware that the experiment was taking place at 
the “Cognitive Aging and Memory Lab.” Some older adults, 
regardless of their experimental group, therefore may have 
experienced stereotype threat as a result of merely partici-
pating in the experiment. If many older adults in our non-
stereotyped groups did experience stereotype threat, this 
might explain why we failed to find a main effect of stereo-
type threat in our ANOVA on uncorrected false alarm pro-
portions. To address this issue in the future, researchers may 
consider automating experiments with older adults so that 
the presence of an experimenter is not necessary, or using 
mild deception regarding the purposes of the research.

Conclusions
In the present study we showed that level of education, 
retirement status, and age moderated the extent to which 
older adults were susceptible to false memories when 
confronted with age-related stereotypes. Our results add 
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to a growing body of research investigating how iden-
tity-related variables influence the relationship between 
stereotype threat and memory in older adults. Future 
researchers should expand the search for variables that 
help predict which older adults are most likely to inter-
nalize negative aging stereotypes. Identifying the types of 
people who are at risk of experiencing stereotype threat 
is an important step toward helping older adults avoid 
memory impairment in the presence of common ageist 
stereotypes.
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