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Abstract
Objectives:  There is today ample evidence that negative aging stereotypes impair healthy older adults’ performance on 
cognitive tasks. Here, we tested whether these stereotypes also decrease performance during the screening for predementia 
on short cognitive tests widely used in primary care.
Method:  An experiment was conducted on 80 healthy older adults taking the Mini Mental State Examination (MMSE) 
and the Montreal Cognitive Assessment (MoCA) under Threat or Reduced-threat condition.
Results:  Stereotype threat significantly impaired older adults’ performance on both tests, resulting in 40% of older adults meet-
ing the screening criteria for predementia, compared with 10% in Reduced-threat condition (MMSE and MoCA averaged).
Discussion:  Our research highlights the influence of aging stereotypes on short cognitive tests used to screen for predemen-
tia. It is of critical importance that physicians provide a threat-free testing environment. Further research should clarify 
whether this socially induced bias may also operate in secondary care by generating false positives.
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Introduction
Because of the relatively high rates of reversion from mild 
cognitive impairment (MCI) to normal cognitive function-
ing, false positives during the screening for prodromal state 
of Alzheimer’s disease (AD) are a debated issue within the 
medical community. Many individuals diagnosed with 
MCI do not convert to AD, some remaining stable and oth-
ers even reversing back to normal (Edmonds et al., 2015; 
Petersen et al., 2013; Summers & Saunders, 2012). Because 
the rates of reversion to normal can vary from 4.5% to as 

high as 53% (Sachdev et al., 2013), false positive diagnos-
tic errors deserve special attention. As pointed out by Le 
Couteur, Doust, Creasey, and Brayne (2013), these errors 
have dramatic consequences such as unnecessary patient 
and family stress, risk of side effects from inappropri-
ate therapies, and undue financial costs. Brown (2015) 
emphasized that false positives may be amplified due to 
an increasing pressure on health professionals to routinely 
screen for dementia based on minimal history and the use 
of rapid devices such as short cognitive tests (Borson et al., 
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2013). Several explanations have been provided to account 
for false positives such as an undetected temporary state of 
depression, mild psychiatric conditions, lack of motivation, 
or acute stress during testing (Sachdev et al., 2013).

Here, we argue that an important source of stress dur-
ing clinical cognitive assessments comes from negative aging 
stereotypes that can permeate the testing situation and lower 
performance (Siebert, Wahl, & Schröder, 2016). There is 
now ample evidence that culturally shared beliefs that aging 
inescapably causes severe cognitive decline and diseases such 
as AD typically impair healthy older adults’ performance 
on cognitive tasks (for a recent meta-analysis, see Lamont, 
Swift, & Abrams, 2015). There is also evidence that stereo-
type threat (ST) may operate outside conscious awareness 
(Levy, 1996). In addition to the normal stress associated with 
taking cognitive tests, negative aging stereotypes create an 
extra pressure that interferes with intellectual functioning 
and leads older adults to perform below their true abilities, 
a phenomenon, called stereotype threat (Steele & Aronson, 
1995). Simply informing older adults about the presence 
of younger participants can decrease their controlled access 
to memory and intensify automatic responses (Mazerolle, 
Régner, Morisset, Rigalleau, & Huguet, 2012) that are often 
incorrect on complex tasks (Zajonc, 1965). This pattern is 
typical of social-evaluative threats both in humans and in 
nonhuman primates (Belletier et al., 2015; Huguet, Barbet, 
Belletier, Monteil, & Fagot, 2014). Finally, ST effects can be 
alleviated and sometimes removed when the memory com-
ponent of the test is de-emphasized (Desrichard & Köpetz, 
2005; Kang & Chasteen, 2009) or when the test is presented 
as age-fair (Mazerolle, Régner, Rigalleau, & Huguet, 2015).

To date, only two laboratory studies investigated whether 
ST can also affect performance on the short cognitive tests 
typically used in primary care. Haslam and coworkers 
(2012) showed that 70% of healthy older adults who self-
categorized as older (vs. younger) and expected widespread 
(vs. specific) cognitive decline scored below the cutoff of the 
Addenbrooke’s Cognitive Examination–Revised (ACE-R), 
compared with an average of 14% in the other condition. 
Similarly, Barber, Mather, and Gatz (2015) found that ST 
lowered older participants’ ACE-R score; however, this effect 
did not change the proportion of participants meeting diag-
nostic criteria for predementia. It is noteworthy that partici-
pants from Barber et al.’s study were highly educated and 
on average 69 years old, whereas most people at this age 
believe that “old age” starts at 75 (Taylor, 2014), suggesting 
that these participants did not experience enough threat to 
fall below the cutoff. These findings suggest further studies 
to clarify ST effects during the screening for predementia on 
short cognitive tests used in primary care.

In the present study, we tested ST effects in adults aged 
around 75  years when using two well-known short cog-
nitive tests: the classic Mini-Mental State Examination 
(MMSE; Folstein, Folstein, & McHugh, 1975) and the 
Montreal Cognitive Assessment (MoCA; Nasreddine et al., 
2005).

Method

Participants
Participants were 80 adults aged 60 to 93 (M = 75 years 
old; SD = 8.31) from a French community sample with an 
average of 7.82 years of education (SD = 3.63, range = 4 
to 18 years), corresponding to sixth grade. (To reflect the 
general population in France, where more than 50% of the 
individuals aged 65  years and older had an educational 
level corresponding to primary school or lower (INSEE, 
2014), our participants’ educational level corresponded 
to the sixth grade [on average].) They were recruited from 
local community associations, for a study on the impact 
of emotions on various cognitive tasks and questionnaires. 
During recruitment, no mention was made of either mem-
ory or age. All participants lived at home, had no history 
of significant trauma or chronic illness, had normal or 
corrected-to-normal vision and hearing, and had neither 
current depression (Geriatric Depression Scale, Yesavage 
et  al., 1982) nor abnormal anxiety (State-Trait Anxiety 
Inventory; Spielberger, 2010).

Short Cognitive Tests Measures

The MMSE (Folstein et al., 1975) and MoCA (Nasreddine 
et al., 2005) are brief cognitive screening tests used for ini-
tial cognitive screening by frontline physicians and practi-
tioners in clinical settings. Both tests consist in a variety of 
questions are administered in approximately 10 min and are 
rated on a 30-point scale (see Supplementary Methods 1).  
Cutoff scores for detecting MCI are typicaly ≤24–26 
(depending on patients’ age and education, Tombaugh & 
McIntyre, 1992) for the MMSE. Using a cutoff score of 26, 
the MoCA is considered to have a better sensitivity (90%) 
than the MMSE (18%) for detecting MCI (Gauthier et al., 
2006; Howe, 2007).

Procedure

Participants were tested individually at home or in local 
community associations’ premises by a graduate student 
trained at neuropsychological testing. Each participant 
took both the MMSE and the MoCA (in a counterbalanced 
order). Before the first test, participants provided informed 
consent and were randomly assigned (with a constraint on 
gender) to one of the two experimental conditions: Threat 
versus Reduced-threat (see Supplementary Methods 2). In 
the Threat condition, the experimenter told participants that 
they would perform a memory task and that both younger 
and older adults were taking part in the study. Participants in 
the Reduced-threat condition received the same instructions 
and were also told that there is typically no age difference on 
this task (i.e., the task is age-fair). Before taking Test 2 (either 
the MMSE or the MoCA depending upon which test was 
taken first), participants were debriefed about ST. Regardless 
of the condition (Threat vs. Reduced-threat) under which 
they performed the first test, participants were told that Test 
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2 was under construction and were taught about ST (as also 
did Johns, Schmader, & Martens, 2005) to decrease evalua-
tive pressure (see Supplementary Methods 3). Finally, partici-
pants performed Test 2.

Results
A 2 (ST condition: Threat vs. Reduced-threat) × 2 (Test: 
MMSE, MoCA [Following Nasreddine and coworker’s 
(2005) recommendation, one point was added for par-
ticipants with 12  years of education or less on their total 
MoCA score.]) × 2 (Order: MMSE then MoCA vs. MoCA 
then MMSE) mixed analysis of variance with Test as 
repeated measure revealed significant main effects of Test, 
F(1, 76) = 41.829, p =  .000, ηp

2 =  .355, and Threat condi-
tions, F(1, 76) = 12.788, p = .001, ηp

2 = .144. Performance 
was higher on the MMSE (M = 27.57; SE =  .23) than on 
the MoCA (M = 25.94; SE =  .26), and more importantly, 
participants in the Threat condition (M = 25.99; SE = .30) 
underperformed compared with those in the Reduced-threat 
condition (M = 27.52; SE = .30). As expected, the three-way 
interaction, F(1, 76) = 10.942, p = .001, ηp

2η2
p = .126, indi-

cated that this ST pattern only occurred on Test 1 before 
the debriefing. When the MMSE was taken first, partici-
pants performed lower in the Threat condition (M = 26.40; 
SE = .43) than in the Reduced-threat condition (M = 28.50; 
SE = .47), F(1, 76) = 12.506, p = .001, ηp

2 = .141. Likewise, 
when the MoCA was first proposed, participants performed 
lower in the Threat condition (M = 24.80; SE =  .53) than 
in the Reduced-threat condition (M = 27.45; SE = .53), F(1, 
76) = 10.153, p = .002, ηp

2 = .118). Further analyses indicated 
that these ST effects were mainly located on the visuospatial/
executive and delayed recall subtests for the MoCA and on 
recall, attention/calculation, and language subtests for the 
MMSE (see Supplementary Analyses 2 and Supplementary 
Table 1a and b). After debriefing (Test 2), no ST effects were 
found (see Figure 1).

We also examined the proportion of participants meet-
ing the clinical criteria on MoCA and MMSE taken as Test 
1. For comparison purpose, we used a cutoff at 26 for both 
tests (Nasreddine et al., 2005; see Supplementary Methods 
1). On the MoCA, 50% of the participants fell below the 
cutoff score of 26 in the Threat condition, against 15% in 
Reduced-threat condition during Test 1 (p = .041, Fischer’s 
exact test). Likewise, 30% of the participants in the Threat 
condition scored below 26 on the MMSE, against 5% in 
Reduced-threat condition (p = .038, Fisher’s exact test).

Discussion
The present study shows that ST, a neglected source of 
stress in many testing situations, can lower performance 
and result in 40% of participants meeting the MCI clini-
cal criteria on short cognitive tests (MMSE and MoCA 
averaged). This is an important finding, given the current 

political pressure on general practitioners to screen for 
predementia based on minimal history and short cognitive 
tests (Brown, 2015; Le Couteur et al., 2013). Our research 
suggests extreme caution when routinely using these tests 
that seems easily biased by negative aging stereotypes.

Simply mentioning that younger adults also took the 
memory test (Threat condition) lead older adults to score 
below the cutoff compared with a condition where the task 
was presented as age-fair (Reduced-threat condition). This 
stereotype-based induction particularly alters performance 
on subtests (of both MMSE and MoCA) that heavily require 
executive processes. This is consistent with Lamont and 
coworkers (2015), who argue that such inductions are espe-
cially damaging because they create ambiguity about the 
presence of threat and affect cognitive load and in turn alter 
performance on tasks that heavily rely on working memory 
capacity. Future work should more directly focus on the 
underlying mechanisms of ST in older adults, including 
working memory resources, changes in motivational regu-
latory foci (Barber & Mather, 2013), perceived subjective 
abilities such as hearing, memory self-efficacy (Chasteen, 
Pichora-Fuller, Dupuis, Smith, & Singh, 2015; Levy, 1996), 
or stereotype self-relevance (Kornadt, Voss, & Rothermund, 
2015; Levy, Zonderman, Slade, & Ferrucci, 2012).

Importantly, our findings also show that ST can easily be 
removed using appropriate interventions, such as pointing 
similarities in test performance between older and younger 
people or informing participants about ST effects and 
reducing evaluative pressure through the test description. 
Other interventions such as expressive writing (asking par-
ticipants to write down their thoughts and feelings about 
the upcoming tests) have also proved efficient to reduce 
evaluative pressure (Ramirez & Beilock, 2011). Future 
work should be conducted to determine which interven-
tions are most effective to reduce ST in older adults facing 
a cognitive screening.

Although the present findings were obtained on two 
short cognitive tests, they did raise the question of whether 
ST effects can also be found during the diagnosis of MCI 

Figure  1.  Participants’ scores on MMSE and MoCA tests before and 
after debriefing as a function of Threat condition. Bars represents 
standard errors of the mean. The asterisk indicates significantly differ-
ent group means below .05. 
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in secondary care, which relies on neuropsychological bat-
teries in memory clinics and not exclusively on one or two 
short cognitive tests. Given that false positive diagnosis 
errors of MCI can be as high as 53% even when using neu-
ropsychological batteries (Sachdev et al., 2013), we believe 
it is likely that ST is playing a role. This may be particularly 
true when one considers the context of the assessments in 
memory clinics, where older patients are often highly fear-
ful of being diagnosed with AD. Future research should 
directly test the impact of ST in genuine clinical assessment 
while controlling for AD biomarkers (using β-amyloid 
tracer, magnetic resonance imaging hippocampal volume, 
and tau protein levels in the cerebrospinal fluid). Poor cog-
nitive test performance in the absence of any biomarker evi-
dence of neurodegeneration would strengthen the view that 
ST effects can lead to false positive errors, although there is 
preliminary evidence that older people holding more nega-
tive age stereotypes earlier in life had significantly steeper 
hippocampal volume loss and significantly greater accu-
mulation of neurofibrillary tangles and amyloid plaques, 
adjusting for relevant covariates (Levy et al., 2016).

Supplementary Material
Supplementary data is available at The Journals of 
Gerontology, Series B: Psychological Sciences and Social 
Sciences online.
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