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Objectives. Previous studies showed that negative self-stereotypes detrimentally affect the cognitive performance of
marginalized group members; however, these findings were confined to short-term experiments. In the present study, we
considered whether stereotypes predicted memory over time, which had not been previously examined. We also consid-
ered whether self-relevance increased the influence of stereotypes on memory over time.

Method. Multiple waves of memory performance were analyzed using individual growth models. The sample con-
sisted of 395 participants in the Baltimore Longitudinal Study of Aging.

Results. Those with more negative age stereotypes demonstrated significantly worse memory performance over 38
years than those with less negative age stereotypes, after adjusting for relevant covariates. The decline in memory perfor-
mance for those aged 60 and above was 30.2% greater for the more negative age stereotype group than for the less nega-
tive age stereotype group. Also, the impact of age stereotypes on memory was significantly greater among those for whom

the age stereotypes were self-relevant.

Discussion. This study shows that the adverse influence of negative self-stereotypes on cognitive performance is not
limited to a short-term laboratory effect. Rather, the findings demonstrate, for the first time, that stereotypes also predict
memory performance over an extended period in the community.
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ESEARCH has shown that negative stereotypes can

adversely affect the cognitive performance of margin-
alized group members, including African Americans,
women, and older individuals (e.g., Levy, 2003; Shih,
Pittinsky, & Ambady, 1999; Wheeler & Petty, 2001). How-
ever, these various studies have been limited by laboratory
methodologies. Thus, it has been impossible to know if the
adverse cognitive outcomes of negative stereotypes result
solely from short-term effects in controlled settings or if
everyday life exposure to negative stereotypes is longitudi-
nally associated with cognitive trajectories. The question of
whether stereotypes predict memory over time has not been
previously answered.

The current study focuses on negative age stereotypes.
Ample evidence exists regarding the impact of these stereo-
types in the laboratory (e.g., Horton, Baker, Pearce, & Deakin,
2008; Levy, 1996; Levy & Leitheit-Limson, 2009; Meisner,
2011). For example, a meta-analysis of nine experiments
showed that older individuals who were explicitly primed
with negative age stereotypes tended to exhibit worse mem-
ory performance than those who were explicitly primed
with positive age stereotypes (Horton et al., 2008). This
influence has also been found in implicit experiments, such
as one in which primed age stereotypes affected the mem-
ory performance of older participants but not younger par-
ticipants; it was assumed that the primes activated
internalized stereotypes that were relevant to the older indi-
viduals’ self-images (Levy, 1996).

Several studies have demonstrated that the process of age
stereotype internalization begins in childhood (e.g., Kwong

See & Nicoladis, 2009). Additionally, research has shown
that these stereotypes tend to become self-views in old age
(Rothermund, 2005). These sets of findings correspond to
stereotype embodiment theory, which posits age stereo-
types are internalized across the lifespan and can influence
functioning in old age when they become self-relevant (Levy,
2009). In the present study, therefore, we expected that age ste-
reotypes measured earlier in life would be transportable
across time and that the experimental memory findings
would be transportable across space—from the labora-
tory to the community.

We selected memory as the outcome for this study
because it is influenced by age stereotypes in the laboratory
(e.g., Levy, 1996), thereby allowing us to consider whether an
equivalent effect is found over time. The measure we used, the
Benton Visual Retention Test (BVRT; Benton, 1974), is
well-suited to our research goal, for it is sensitive to visual-
memory decline (Lamar, Zonderman, & Resnick, 2002),
valid with younger and older adults (Giambra, Arenberg,
Kawas, Zonderman, & Costa, 1995), and ecologically valid
(Dawson, Anderson, Uc, Dastrup, & Rizzo, 2009). Further,
BVRT scores exhibit considerable variability in later life
(Brant, Sheng, Morrell, & Zonderman, 2005). We considered
whether this variability was due, in part, to age stereotypes.

Research on patterns of memory decrements in later life
has tended to focus on biological processes (e.g., Bishop,
Lu, & Yankner, 2010) rather than psychosocial processes
that may be more amenable to interventions. We predicted
that (a) individuals with more negative age stereotypes
would have worse memory over time than those with less
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negative age stereotypes and (b) the impact of negative age
stereotypes on memory would be greater when they were
self-relevant than when they were not self-relevant.

METHOD

Farticipants

The Baltimore Longitudinal Study of Aging (BLSA) is
the longest running investigation of memory and aging
(Shock et al., 1984). Criteria for the original sample in-
cluded community dwelling and willingness to visit the Na-
tional Institute of Aging for regular assessments. For our
cohort, participants needed to have age stereotype, memory,
and covariate assessments, and they had to be at least aged
22 years at baseline. This age criterion ensured that the par-
ticipants had reached 60 years of age or had the potential to
turn 60 during the 38-year study.

The final cohort (N = 395) consisted of 113 women and
282 men who were aged 22-77 (M = 45 years) at baseline,
had a high level of self-rated health (M = 4.51, with 5 = ex-
cellent), and were highly educated (77% at least completed
college). The attrition rate was 6% for reasons other than
death (Shock et al., 1984).

To address the second hypothesis, we added two criteria:
responded to the self-relevance item and aged 40 or older.
We selected this older subset because 40 years was the
youngest age mentioned when participants were asked the
age at which they thought old age begins. The final cohort
(N = 87) consisted of 27 women and 60 men, aged 40-74
years (M = 53 years). They had a high level of self-rated
health (M = 4.52) and were highly educated (82% at least
completed college). This subset of participants did not sig-
nificantly differ from the larger cohort in percentage of
women, 2 = 0.65, p = .72, self-rated health, ¢ = 0.05,
p = .96, nor education, t = —-0.60, p = .55.

Measures

Age stereotypes.—BLSA participants responded to the
16-item age-stereotype subscale derived from negative items
on the Attitudes toward Old People scale (ATOP; Tuckman &
Lorge, 1953) between 1968 and 1980. The first assessment
served as the predictor. The scale and subscale are reliable
and valid (Levy, Zonderman, Slade, & Ferrucci, 2009; Tuck-
man & Lorge, 1953). The subscale includes such items as
“Old people are absent-minded” and “Old people cannot con-
centrate well.” The range of scores was 0-16; a higher score
signified more negative age stereotypes.

Memory.—We assessed memory with the BVRT (Benton,
1974), a reliable and valid measure (Giambra et al., 1995).
The interviewer presented each of 10 geometric-figure
cards for 10 s, removed each card, and then asked par-
ticipants to reproduce the figure from memory. Three

equivalent and reliable sets of figures enabled testing at
multiple waves while minimizing practice effects (Shock et
al., 1984). Two researchers independently scored each
drawing; participants received error scores ranging from 0
to 36. To allow a higher score to represent better memory
performance, we subtracted error scores from 36. The
BVRT was administered every 6 years from 1968 to 1991
and then every 2 years, with a range of 1-16 assessments
and a median of seven. In our sample, 88% of the partici-
pants had three or more BVRT assessments, giving a total
of 4,252 assessments.

Self-relevance.—At baseline, immediately after partici-
pants responded to the ATOP measure, they were asked, “At
what age does someone become o0ld?” This measure has
discriminant validity: In a sample of older individuals, re-
sponses to “At what age does the average man or woman
become old?” did not significantly correlate with partici-
pants’ actual ages (Kaufman & Elder, 2002). We created a
self-relevance variable by scoring a response equal to or be-
low the participant’s actual age as “1” or “0” if an older age
was mentioned. For example, if a 70-year-old participant
stated old age begins at the age of 65, her age stereotypes
would be categorized as self-relevant; whereas, if she stated
old age begins at the age of 75, her age stereotypes would be
categorized as not self-relevant.

Covariates.—We included the following covariates that are
associated with memory decline: age, depression, education,
marital status, number of chronic conditions based on hospital
records, race, self-rated health, and sex (e.g., Giambra et al.,
1995; Hakansson et al., 2009; Marquis et al., 2002). Depres-
sion was measured by the Center for Epidemiologic Studies
Depression (CES-D) scale (Radloff, 1977); scores ranged from
0 to 60, with higher scores indicating more depressive symp-
toms. Self-rated health was assessed with a five-item scale
ranging from 1 (very poor) to 5 (excellent). To account for the
range of years in which participants took the first age
stereotype measure, and thus joined our study, baseline calen-
dar year was also included as a covariate.

Covariates were included at the single timepoint of baseline,
except for the time-dependent covariates of depression and
age. Age was included at baseline and matched to age at each
BLSA assessment. The CES-D, first included in 1980 and then
in regular BVRT assessments, had a range of 1-14 assess-
ments, with a median of four. We used the closest available
measure of CES-D for each BVRT assessment; in most cases,
this occurred in the same session as the BVRT assessment.

Statistical Analysis

To examine both hypotheses, individual growth models
were conducted (Singer & Willett, 2003), with the first age
stereotype assessment treated as baseline and all covari-
ates included. Marital status, race, and sex were included as
categorical variables; the remaining covariates were treated
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as continuous variables. An unstructured covariance matrix
was specified, allowing the data to define the covariance
between each participant’s repeated memory assessments.
For the first hypothesis, we examined whether the interaction
of age stereotypes and age significantly predicted memory
over time. For the second hypothesis, following the Baron and
Kenny (1986) definition of a moderator, we examined whether
the interaction of self-relevance and age stereotypes signifi-
cantly predicted memory after adjusting for the main effects
of self-relevance and age stereotypes. Standardized param-
eter estimates are reported. For Figure 1, we set all covari-
ates at their median value and based age-stereotype
categories on one standard deviation above and below the
mean age-stereotype value of seven.

RESULTS

Hypothesis 1

As predicted by our first hypothesis, individuals with
more negative age stereotypes had worse memory over time
than those with less negative age stereotypes (see Figure 1).
The interaction between age stereotypes and age over time
reached significance, f=-.24, SE=0.12,t=-2.01, p= .04,
d = 2.00, after adjusting for all covariates in an individual
growth model. The covariates that significantly contributed
to memory over time, consistent with previous studies (e.g.,
Giambra et al., 1995), were age B=—.68, SE =0.16, 1 = —4.14,
p <.0001, d = 5.00, education B = .57, SE =0.12, t = 4.61,
p <.0001, d = 4.42, self-rated health 8 = .25, SE = 0.12,
t=2.07,p=.04,d=2.05, and sex f3 = —.88, SE = 0.38,
t=-2.31,p=.02,d="2.32, such that men had higher BVRT
scores.

According to the model, there were increasingly greater
disparities between the two groups as they aged, so that at
the age of 70, the memory performance of those with more
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Figure 1. Effect of age-stereotype groups on older individuals’ memory

over time. Figure is based on model that includes all covariates. A higher mem-
ory score indicates better performance on the Benton Visual Retention Test.

negative age stereotypes was equivalent to 73.14-year-old
participants with less negative age stereotypes; at the age of
80, the interval was 6.16 years; and at the age of 90, it was
9.18 years. Overall, there was a 30.2% greater memory
decline for those aged 60 and above in the more negative
age-stereotype group compared to the less negative age-
stereotype group.

Although we adjusted for both subjective and objective
health in the models to increase our confidence that the pat-
tern of more negative age stereotypes predicting worse
memory over time was not due to its being related to worse
health, we conducted an additional analysis with a healthy
subset which reported excellent self-rated health and had no
more than one chronic condition (N = 213). In this subset, more
negative age-stereotypes still predicted worse memory over
time, B=-.11,SE=0.05,7r=2.16, p = .03, d = 2.14, adjust-
ing for the covariates.

Hypothesis 2

As predicted by our second hypothesis, memory decline
was greater among individuals for whom the negative age
stereotypes were self-relevant than among those for whom
these stereotypes were not self-relevant. Consistent with a
moderator effect (Baron & Kenny, 1986), a significant inter-
action emerged between age stereotypes and self-relevance
on memory performance in an individual growth model that
included all covariates, f=-31.10, SE = 8.41, t = -3.70,
p =.0002, d=3.70.

It does not appear that the moderator effect of self-relevance
was due to health differences between participants for whom
age stereotypes were either self-relevant or not self-relevant.
After adjusting for age, these groups did not differ on depres-
sion (%2 = 0.36, p = .16), number of chronic conditions ()2 =
0.15, p = .70), nor self-rated health (%= 0.11, p = .74).

DiscusSION

As expected, memory decline was significantly greater
over time for participants who held more negative age
stereotypes compared to those with less negative age ste-
reotypes. Also as expected, the stereotype—memory effect
was significantly greater when the stereotypes were self-
relevant.

The findings demonstrate, for the first time, that these
psychosocial influences can predict memory decline over
an extended period. More specifically, memory trajectories
were predicted by the baseline-stereotype measure that was
administered as much as 38 years before memory was as-
sessed and often well before old age was reached.

The 30.2% greater memory decline for those aged 60 and
above in the more negative age-stereotype group was the
result of increasingly wider gaps between the two groups as
they aged. The robustness of this finding, which meets the
definition of a large effect size (Cohen, 1988), is suggested
by the stereotypes significantly predicting memory in the
model after adjusting for relevant covariates.
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Results of the current analyses converge with short-term
experimental studies (e.g., Horton et al., 2008; Levy, 1996)
by showing the detrimental influence of negative age ste-
reotypes on cognitive performance over time. In this way,
the results convey the utility of a long-term approach because
there is otherwise a risk that the conclusions drawn from
laboratory studies will reflect the limitations of the set-
ting. To illustrate, according to stereotype threat theory, the
prospect of confirming a negative stereotype about the cog-
nitive ability of one’s group will induce stress that adversely
affects performance in a specific short-term context
(Schmader, Johns, & Forbes, 2008; Steele & Aronson,
1995). Consistent with this limited time and space, the the-
ory presupposes that the stereotypes are not internalized
(Steele & Aronson, 1995). In contrast, the outcome of the
current study is bound by neither time nor space, which sug-
gests stereotypes operate through internalization.

It is likely that the findings of laboratory studies involving
older individuals and this longitudinal study share a mecha-
nism. That is, the adverse effect on memory found in the
experiments was due to exposing participants to negative age
stereotype primes, and older individuals in the community
continually encounter interpersonal and institutional incidents
of ageism that serve as primes by activating internalized nega-
tive age stereotypes (e.g., Levy, Chung, & Canavan, 2011).
Consequently, to the extent these everyday-life serial primes
activate and reinforce these stereotypes, they would exert an
ongoing effect (e.g., Levy et al., 2009).

Negative age stereotypes present memory decline in
later life as the monolithic consequence of physiologic
inevitability. Yet, this study demonstrates that the stereo-
types themselves can contribute to memory over time.
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