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1. Introduction

In western societies, older adults faced many negative stereotypes (e.g., frail, weak; Hummert,
1990) and are generally perceived as less competent than young adults (e.g., Cuddy, Fiske, & Glick,
2008). Contemporary research support social psychologists’ idea that the physical decline observed
with the increase of age is not exclusively explained by an inevitable biological process. According to
them, aging stereotypes also have a significant impact on physical capacity of elderly (e.g., Levy,
2009). Two complementary frameworks have provided some evidence to this assumption: the
stereotype embodiment theory (Levy, 2009) and the stereotype threat theory (Steele, 1997). In the
present research, we only focused on the stereotype threat theory, which has been few explored when
considering aging stereotypes. Specifically, the aim of the study was to investigate the influence of the
induction of a negative aging stereotype on different objective and subjective health indicators in older
women.

The stereotype threat theory posits that when a negative stereotype toward one group is
induced, in a context where this stereotype can be applied, a performance decrease is expected (Steele,
1997). For over twenty years, many studies found and replicated this performance impairment on
various domains, on many populations, using different stereotypes (e.g., sex stereotypes, weight
stereotypes, race stereotypes; for a review, see Smith & Martiny, 2018). Concerning more precisely
older adults, most studies replicated this deleterious effect in the cognitive domain (for a review, see
Lamont, Swift, & Abrams, 2015). However, very few studies have tested the influence of aging
stereotypes on older adults’ physical performance (Chiviacowsky, Cardozo, & Chalabaev, 2018;
Horton, Baker, Pearce, & Deakin, 2010; Marquet et al., 2018; Swift, Lamont, & Abrams, 2012) and
the classic performance decrease expected was not totally observed. Some researchers have postulated
that older adults, especially women, could react differently from other stereotyped populations in the
physical domain (e.g., Chiviacowsky et al., 2018). Therefore, more research is needed to apprehend
more deeply the effect of the induction of negative aging stereotypes on older adults’ physical
performance.

Moreover, previous research has mostly focused on the effect of stereotype threat on health-

related performance indicators such as walking speed (Marquet et al., 2018), balance (Chiviacowsky et
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al., 2018), or strength (Swift et al., 2012). Less is known however about the impact of stereotype threat
on the subjective experience of aging. Consequently, we examined in the current study the effect of
the induction of a negative aging stereotype on both objective and subjective health indicators.
Considering the objective parameter, we decided to investigate endurance capacity. Exploring this
health indicator appears important as endurance is considered as a main predictor of the frailty
syndrome (i.e., biological syndrome associated with age characterized by a decrease in the biological
functional reserve due to modifications of several physiological systems; Fried et al., 2001).
Moreover, a better endurance is associated to a better functional health with the increase of age (for a
review, see Cadore, Pinto, Bottaro, & Izquierdo, 2014). As endurance tasks induce most of the time a
neuromuscular fatigue, characterized by a decrease in maximal strength between before and after the
task, fatigue was also assessed in the present research. This measure allows to observe if, in addition
to influence endurance performance, the negative stereotype would impact the level of fatigue induced
by the task. In other words, would one group be more fatigued at the end of the protocol than the
other? Previous studies conducted on another stereotyped population (i.e., women) support this
assumption by showing that negative stereotypes can influence participants’ fatigue (e.g., Deshayes,
Zory, Seitchik, Chalabaev, & Clément-Guillotin, 2019).

For the subjective health indicator, we focused on the effect of aging stereotypes on subjective
age (i.e., how young or old individuals experience themselves to be). In the gerontological literature,
subjective age is gaining popularity as it has been shown to be linked with some health-related
outcomes (e.g., Keyes & Westerhof, 2012; Kotter-Griihn, Kleinspehn-Ammerlahn, Gerstorf, & Smith,
2009; Stephan, Sutin, & Terracciano, 2015, 2016). For example, with the increase of age, feeling
younger than its chronological age is related to higher well-being and lower depressive symptoms
(Keyes & Westerhof, 2012), whereas feeling older is associated with an increase of risk of
hospitalization (Stephan et al., 2016) or even an increase in mortality risk (Kotter-Griihn et al., 2009).
Subjective age can be influenced by some psychological or psychosocial factors (e.g., Stephan,
Chalabaev, Kotter-Grithn, & Jaconelli, 2013). As in daily life many stimuli may implicitly induce
negative stereotypes, such as the vision of a wheelchair or a cane (Moriello, Cotter, Shook, Dodd-

McCue, & Welleford, 2013), it appeared necessary to examine if aging stereotypes may influence
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subjective age. Very few studies have attempted to answer this question, especially in the physical
domain (see Marquet et al., 2018). Therefore, we explored in the present research the influence of the
induction of a negative aging stereotype on older women’s subjective age.

Investigating the effects of aging stereotypes on both objective and subjective health-related
outcomes is also relevant as the theoretical aspects of the literature would suggest ambivalent
hypotheses. While an impairment is expected concerning the subjective age, based on the result of the
only study evaluating the effect of aging stereotypes on subjective age showing that older adults feel
older after stereotype induction (Marquet et al., 2018), an increase can be expected for the endurance
performance. Contrary to what is expected by the stereotype threat theory (Steele, 1997), the mere
effort account (Jamieson & Harkins, 2007) proposes that the effects of stereotypes on performance
depend on the quality of the prepotent response (i.e., the most likely to be produced): if this response
is correct, performance is improved but if it is incorrect, performance is debilitated. In the present
research, we used an endurance task consisting in maintaining an isometric contraction (i.e., a
contraction of a muscle without changing the length of the muscle, no coordination) as long as
possible. As endurance tasks are mostly non-technical and composed of only one component of task
execution (e.g., isometric tasks), we may suggest that only one response could be made. If only one
correct response can be realized, a performance increase could be expected in the present research.
Three recent studies, conducted in another stereotyped population (i.e., women) supported this
assumption (Deshayes, Clément-Guillotin, & Zory, 2019; Deshayes, Zory et al., 2019; Deshayes,
Zory, Seitchik, Chalabaev, & Clément-Guillotin, 2020). These studies found, during different
isometric endurance tasks, a performance increase after the induction of a negative stereotype, as
compared to participants in a nullified-stereotype condition.

Thus, the aim of the present study was to investigate the effects of the induction of a negative
aging stereotype on both subjective (i.e., subjective age) and objective (i.e., endurance) health-
indicators in older women. We predicted that older women would feel older after the induction of the
negative stereotype based on Marquet et al.’s (2018) first results but would increase their performance,

based on the mere effort predictions.
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2. Method

2.1. Participants and design.
Thirty-four older women ranged in age from 66 to 85 (Mage = 73.8 ; SDage = 4.86) were recruited and
provided informed consent. The exclusion criteria were as follows: being less than 60 years old,
having any bone, muscle or tendon trauma of the lower limbs (e.g., osteoarthritis). A sensitivity power
analysis, assuming an o of .05 and power of .70, indicated that our sample size allows us to detect
moderate-to-large effects of f= .38, which is in line with the effect sizes obtained in previous studies
evaluating the effect of aging stereotypes in the physical domain (Chiviacowsky et al., 2018; Swift et
al., 2012). Participants were randomly assigned to a negative stereotype or a nullified-stereotype
condition for a single session (using a block randomization). Approval of the study protocol was
obtained (n° 2015-A01188-41).

Procedure.

Upon arriving to the laboratory, participants were greeted by a male experimenter in a quiet
room. After giving consent, participants performed a quick warm-up consisted of 8 to 10 submaximal
contractions of the knee. Next, the protocol was initiated. They were asked to maintain a strength
corresponding to 30% of their maximal strength as long as possible (T1: baseline measurement). The
protocol was stopped when participants were not able to maintain the set level for 3 consecutive
seconds or when they stopped themselves the task due to exhaustion. Before and after the endurance
protocol, participants performed two maximal voluntary contractions (MVC), to define the amount of
fatigue induced by the task. After a recovery time of twenty minutes, participants performed a second
time the protocol consisting of maintaining 30% of their maximal strength as long as possible (T2).
They were randomly assigned to one of the two following conditions: a negative stereotype condition
or a nullified-stereotype condition. These two conditions are mostly used in the stereotype threat
literature to highlight the impact of negative stereotypes on physical performance (e.g., Chalabaev et
al., 2013; Deshayes, Clément-Guillotin et al., 2019). All participants were informed that we were
interested in examining performances of younger and older adults. For individuals in the negative
stereotype condition, they were told: “it is widely assumed that the decrease in physical abilities is

depending on age. Consequently, older adults have been shown to underperform on this test as
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compared to younger adults”. For participants in the nullified-stereotype condition, they were said:
“the decrease in physical abilities is not depending on age. Consequently, older and younger adults
have been shown to perform the same on this task”. Before and after this second endurance protocol,
participants also performed two MVC. Immediately after the protocol, they responded to a
questionnaire comprising measure of subjective age (participants responded to this same questionnaire

one week prior the experimental session as a baseline measurement).

2.2.Materials and measures.
2.3.1. Performance. Performance was determined by the exhaustion time corresponding to the time
during which participants maintained the required strength task. This protocol was performed on an
isokinetic dynamometer (Biodex, Biodex Medical Systems, Inc., Shirley, NY, USA) with a 90° hip
angle and a 90° knee angle (with 0° corresponding to the full extension of the knee).
2.3.2. Fatigue. Fatigue was characterized by the difference between pre/post MVC (AMVC). The
difference of AMVC between T1 and T2 indicated the amount of fatigue induced by the task.
2.3.3. Subjective age. Based on previous research, felt age was assessed twice: at baseline, participants
were asked to indicate the age they feel most of the time, whereas they were asked to indicate the age
they feel at this moment after the stereotype manipulation (e.g., Marquet, Missotten, Dardenne, &
Adam, 2019; Stephan et al., 2013). The subjective age was obtained by subtracting chronological age
(i.e., assessed at the end of the session) to felt age. Positive values indicate the tendency to feel
younger and conversely.
2.4. Statistics

To define the adequate statistical analyses to perform, the normality of the residuals for the
three main dependent variables was firstly checked visually with QQ-plots (see Figures 2, 3 and 4 in
the supplementary materials file). Secondly, we statistically checked for the normality of the residuals,
using the skewness index. Normality was not assumed if this index was superior to 1.5 (or inferior to -
1.5). For exhaustion time, the skewness index was 1.11, for fatigue it was -0.98, and for subjective age
it was 0.44 (see Table 2 in the supplementary materials file). Consequently, normality of the residuals

for the three main variables was obtained. Based on these analyses, the effects of the induction of a



140
141
142
143
144
145

146

147

148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

164

165

negative stereotype on performance (i.e., exhaustion time) and fatigue were evaluating using 2
(Condition: negative stereotype condition vs. nullified-stereotype condition) x 2 (Time of
measurement: T1 vs. T2) analyses of variance (i.e., ANOVAs) with repeated measures, with
Condition as a between-subject factor and Time of measurement as a within-subject factor. Next, an
analysis of covariance (ANCOVA) on subjective age at T2 between the two conditions was computed,
with controlling for baseline measurement (i.e., T1). Means and standard deviations for the study

variables are presented in Table 1.

3. Results

3.1. Performance.
Concerning exhaustion time, results showed only a Time of measurement effect (F (1, 31) =
7.1, p = .01, n* = .19) revealing that exhaustion time was longer at T1 (M = 143.30; SD = 64.29) than
at T2 (M = 127.83; SD = 63.80). There was no Condition main effect (F (1, 31) = 1.0, p = .32, 5> =
.03), as well as no Condition x Time of measurement interaction effect (F (1, 31) = 2.6, p = .12, * =
.08).
3.2. Fatigue
For fatigue, analyses revealed no significant Condition main effect (F (1, 31) = 1.01, p = .32,
n* = .03), Time of measurement effect (F (1, 31) < 0.1, p = .98, #*> < .01), as well as no Condition x
Time of measurement interaction effect (F (1, 31) = 0.02, p = .88, 5> < .01).
3.3. Subjective age
Results showed a condition main effect (F (1, 31) = 4.9, p = .03, n* = .14), revealing that the
difference between chronological age and felt age was shorter for participants assigned to the negative
stereotype condition (M = 4.12; SD = 4.72) than for participants in the nullified-stereotype condition
(M =9.13; SD = 8.85). In other words, older women in the negative stereotype condition felt older
than older women in the nullified-stereotype condition (see Figure 1). This large effect is in line with

the effect size detectable, given the sample size.

4. Discussion
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The aim of this study was to examine in older women the effect of the induction of a negative
stereotype toward older adults on subjective and objective health-related indicators, precisely on
subjective age and endurance performance. Contrary to expectations, no significant difference
concerning the endurance performance was observed between the two experimental groups.
Nevertheless, the negative stereotype negatively impacted subjective age.

In the physical domain, previous studies focused on the effect of aging stereotypes on health-
related performance indicators such as walking speed (Marquet et al., 2018), balance (Chiviacowsky et
al., 2018), or maximal strength (e.g., Swift et al., 2012). In the present research, we focused on
endurance capacity, less investigated in the literature, while it is a main predictor of older adult’s
health (e.g., Fried et al., 2001). The absence of results is in line with three of the four studies
investigating aging stereotypes on older adults’ performance, showing that older adults’ performance
was not modified immediately after the induction of the negative stereotype (Chiviacowsky et al.,
2018; Horton et al., 2010; Marquet et al., 2018). However, this non-effect of the induction of the
negative aging stereotype may be quite surprising. As the endurance task was non-technical (i.e.,
maintaining an isometric contraction), only one response can be realized (i.e., contracting the
quadriceps). Usually, when the response is immediately correct, a performance increase is observed
for threatened participants (see the mere effort account, Jamieson & Harkins, 2007; see also Deshayes,
Zory et al., 2019; Deshayes et al., 2020; Huber, Brown, & Sternad, 2016). To our knowledge, no
studies investigated the applicability of the mere effort account in older adults. Through our results,
we may suggest that the mere effort account would not be applicable to the physical domain when
investigating older women. These results also confirm that older adults, especially older women,
would react differently from other stereotyped groups during physical tasks (for a review, see Smith &
Martiny, 2018). Indeed, three recent studies found that threatened female students performed better
than non-threatened female students during different tasks, closed to that one used in the present
research (Deshayes, Clément-Guillotin et al., 2019; Deshayes, Zory et al., 2019; Deshayes et al.,
2020).

An explanation has been suggested to understand why no effect could be observed in the

physical domain when investigating aging stereotypes, especially in older women, with a delayed
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effect of the negative stereotype outlined by Chiviacowsky et al. (2018). Under threat, older adults
would adopt a prevention-focus approach (i.e., focus on avoiding failure; Popham & Hess, 2015).
Adopting this approach can annihilate the stereotype threat effect in a short term due to resources
involvement, but not in a long term due to cognitive exhaustion (Stahl, Van Laar, & Ellemers, 2012).
Supporting this assumption, Chiviacowsky et al. (2018) observed no effect on older women’s physical
performance after the induction of a negative stereotype, but a negative effect the day after. It could be
interesting to assess physical performance the day after the stereotype manipulation to validate this
hypothesis, and potentially many days after the stereotype induction to explore how long the
stereotype may impact physical performance.

Even if the negative stereotype did not influence the health-related performance indicator, it
had a negative impact on subjective age. Specifically, older women assigned to the negative stereotype
condition felt older than older women in the nullified-stereotype condition. This result appears to be
consistent with the only study examining the effects of aging stereotypes on subjective age in the
physical domain (Marquet et al., 2018), confirming that subjective age can be influenced by the
induction of a negative stereotype in the physical domain. Therefore, the present research highlights
that investigating performance is not enough to have a complete vision of how negative stereotypes
operate. The use of other indicators such as self-reported and non-phenomenological measures are
encouraged to understand in more detail the impact of negative aging stereotypes in older women.

In daily life, many stimuli may implicitly induce negative stereotypes (e.g., vision of a
wheelchair or a cane; Moriello et al., 2013). Consequently, a permanent exposition to these
stereotypes may induce a permanent older subjective age, accompanied by all the detrimental effects
on health (e.g., increase of risk of hospitalization, increase in mortality risk; Stephan et al., 2015,
2016). It seems therefore necessary to develop some strategies to reduce this subjective age. In this
respect, giving a positive feedback regarding older adults’ performance led to a decrease in subjective
age with an increase in immediate physical performance (Stephan et al., 2013). In addition to short
term effects, positive feedbacks have also been shown to improve motor performance in more long-
term period (e.g., Wulf, Chiviacowsky, & Lewthwaite, 2012). It could consequently be essential to

examine if positive feedbacks could annihilate the effects of negative stereotypes in short and mostly
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long-term. Finally, it could be interesting to provide evidence to older people that their performance
may be identical, as well as better than those of younger adults in some physical tasks. For example,
Bilodeau, Erb, Nichols, Joiner, and Weeks (2000) found that older adults were able to maintain a
muscular endurance task longer than younger participants. These strategies could reduce negative
stereotypes toward older people and consequently, their older subjective age.

Despite interesting results, the current study presents some limitations. Firstly, the sample size
allowed us to detect moderate-to-large effects. Despite the fact that this is consistent with the effects
size observed in previous studies investigating aging stereotypes in the physical domain
(Chiviacowsky et al., 2018; Swift et al., 2012), it is mandatory to recruit more participants in future
studies in order to detect smaller effects, to ensure that the study is not underpowered and to have a
better view of how negative stereotypes operate. Secondly, only older women participated in the
present research. In the physical domain, there is a salient sex stereotype suggesting that women have
less athletic ability as compared to men (Clément-Guillotin & Fontayne, 2011). The task we used
being physical, older women may have activated this sex stereotype, in addition to aging stereotypes.
It has been shown that this sex stereotype can drastically impact women’s physical performance (for a
meta-analysis, see Gentile, Boca, & Giammusso, 2018). Thus, it could be plausible that older women
would be more impacted than older men after the induction of a negative stereotype during a physical
task. It is therefore important to explore the effects of negative aging stereotypes with a gender-
balanced sample to highlight the possible different effects of negative aging stereotypes on older men
and older women, which is currently undefined.

Thirdly, experimenter in the present research was a 25-year-old male. In the literature, it has
been shown that when the experimenter is part of the group that is non-targeted by the negative
stereotype, the effect could be accentuated (Marx & Goff, 2005; Stone & McWhinnie, 2008). To
reduce this possible influence, certain precautions were taken: the experimenter learned the stereotype
manipulation by heart, and the different conditions were induced using the same tone in a quiet room.
However, it could be wise to conduct again this research with a female experimenter, as in Marquet et
al.’s (2018) study or with an older experimenter to observe if the effect would be different.

Fourthly, participants filled out subjective age measurement one week before the experimental
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session to avoid to answer the same measure, composed of only one item, in the same session (i.e., 20
minutes between the two experimental times), and easily remembered their answer. Consequently, we
adapted the item at baseline by asking them the age they feel most of the time whereas they were
requested to indicate the age they feel at this moment after the stereotype manipulation. This
adaptation at baseline, already used in previous research (Marquet et al., 2019; Stephan et al., 2013),
was made to have a relatively stable measure over-time (e.g., Kleinspehm-Ammerlahn, Kotter-Griihn,
& Smith, 2008). Indeed, the item “the age they feel at this moment” is more dynamic and often used to
explore daily variations or the effect of multiple contextual variables on subjective age (e.g., Marquet
et al., 2019; Stephan et al., 2013). However, it could be interesting to explore in future research the
influence of aging stereotypes on subjective age within the same session and with the same both items,
and taking precautions like increasing the amount of time between the two measurements.

In conclusion, the present research showed that inducing a negative aging stereotype did not
impact older women’s endurance. This finding is contrary to the stereotype threat theory but also to
the mere effort account predictions and may suggest that, in the physical domain, the effects of aging
stereotypes on older women are different, as compared to other stereotyped groups such as women.
However, even if no performance modification was observed, older women in the negative stereotype
condition felt older after this stereotype was induced. As an older subjective age has been shown to
influence health outcomes, it seems necessary to develop some strategies to counter this stereotype

threat effect on subjective age.
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Table

Table 1. Means (+ standard deviations) for the dependent variables

Conditions
Variables Negative stereotype condition Nullified-stereotype condition
Tl T2 T1 T2
Exhaustion time (s) 128.25 £40.30 122.05 £55.12# 159.30 £81.0 133.96 £ 73.24#
Fatigue (%) 18.93 +19.96 18.18 £8.47 21.50 £8.20 22.03 £21.41
Subjective age 7.11+£5.73 4.12+£4.72% 8.56 +7.62 9.13 £8.85

(Chronological - Felt age)

* p<.05 for test of difference for subjective age between the negative stereotype condition and the
nullified-stereotype condition.
# p<.05 for test of difference for exhaustion time between T1 and T2

Figure caption
Figure 1. Difference of subjective age between the negative stereotype condition and the nullified-

stereotype condition. Data are expressed in year
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