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LEISURE ACTIVITIES AND SUPERAGING IN WOMEN: PRELIMINARY DATA
VOLNOCASOVE AKTIVITY A SUPERAGING U ZEN: PREDBEZNA DATA
Melisa SCHNEIDEROVA, Josef MANA

Prague College of Psychosocial Studies, Prague, Czech Republic,
P>< melissaschneiderova@seznam.cz

Abstract

SuperAger (SA) is a term for an individual in advanced age with superior cognitive abilities. Several
factors contribute to its formation, among which leisure activities are mentioned in the literature.
Physical exercise has been linked to mental health and the prevention of dementia syndrome. Exist-
ing studies report differences between men and women in prevalence (more SA are women) and
brain neuroanatomy.

This study aims to identify which leisure activities were most frequently engaged in by women
who were physically active during their lifetime and to explore the potential association between the
most frequently mentioned activities and SuperAging.

The sample consists of 77 cognitively healthy women over age 80 who have engaged in moder-
ate physical activity at least three times a week for a total of 150 minutes a week throughout their
lives. A retrospective self-assessment was used to obtain data on mental and physical leisure activi-
ties performed from age 30 onwards at five-year intervals. SuperAging was defined according to the
criteria of the Northwestern University SuperAging Program.

The most frequently mentioned physical activities were exercising, hiking, cycling, swimming,
and skiing. The most often mentioned mental activities were reading, cultural engagement, cross-
words, self-education, and handcraft. The results showed no significant association between the
most frequently stated activities and SuperAging. A small association emerged between cultural en-
gagement and SA ¢ = 0.203 (95% CI [-0.022, 0.409], p = 0.125). Our sample, physically active women,
included a significantly higher percentage of SA (32.5%) than estimated in the general healthy popu-
lation (14%). Our results suggest a higher likelihood of achieving SuperAging with an active lifestyle
regardless of the specific leisure activity.

Keywords: healthy ageing; lifestyle; cognitive abilities

Abstrakt

SuperAger (SA) je oznaceni pro jedince v pokrocilém véku s vynikajicimi kognitivnimi schopnostmi, a
tedy vyssi kognitivni rezervou. Na jeji tvorbé se podili fada faktord, mezi kterymi se v literature uvadi
i volnocasové aktivity. Do souvislosti s dusevnim zdravim a prevenci syndromu demence je davan fy-
zicky pohyb. Dosavadni studie uvadéji rozdily mezi muzi a Zzenami v prevalenci (vice SA je Zen) i v neu-
roanatomii mozku.

Cilem prispévku je zjistit, jakym volnoc¢asovym aktivitam se v prlibéhu Zivota nejcastéji vénovaly
Zeny, které byly fyzicky aktivni, a prozkoumat potenciondlni souvislost mezi nejéastéji zmifnovanymi
aktivitami a SuperAgingem.

Vzorek tvofi 77 kognitivné zdravych Zen starSich 80 let, které v prabéhu Zivota vykonavaly mir-
nou fyzickou aktivitu, alespon tfikrat tydné v celkovém trvani alespon 150 minut. Na zakladé retro-
spektivniho sebehodnoceni byly ziskany Udaje o dusevnich a fyzickych volnoéasovych aktivitach pro-
vadénych ve véku od 30 dale v pétiletych intervalech. SuperAging byl definovan podle kritérii
Northwestern University SuperAging Programu.

Nejcastéji vyjmenované fyzické aktivity byly cviceni, pési turistika, jizda na kole, plavani a lyzo-
vani a nejcastéji vyjmenované dusevni aktivity byly ¢teni, kulturni vyzZiti, kfiZzovky, sebevzdélavani a
rucni prace. Vysledky neukdzaly Zadnou signifikantni souvislost mezi nej¢astéji vyjmenovanymi aktivi-
tami a SuperAgingem. Urcita souvislost se objevila mezi kulturnim vyzitim a SA ¢ = 0.203 (95% CI [-
0.022, 0.409], p = .125). N&s vzorek, fyzicky aktivni Zeny, zahrnoval vyrazné vyssi procento SA (32,5
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%), nez se odhaduje v bézné zdravé populaci (14 %). Nase vysledky naznacuji vyssi pravdépodobnost
dosaZeni SuperAgingu pfti aktivnim Zivotnim stylu bez ohledu na konkrétni volnoc¢asovou aktivitu.

Klicova slova: zdravé starnuti; Zivotni styl; kognitivni schopnosti

Funding/Grantova podpora: Cognitive SuperAging in Physically Active Women (GA22-248465)

In recent decades, researchers have fo-
cused on cognitively healthy, elite, superi-
or aging, or SuperAging (SA). SuperAger
(SA) is the term coined by Northwestern
University SuperAging Program. It is used
for individuals of advanced age whose
cognitive abilities are and remain excellent
or youthful (Gefen et al., 2014; Harrison et
al., 2012; Sun et al., 2016).

Over a century of research on patho-
logical cognitive aging has established a
solid knowledge base, including modifia-
ble preventive lifestyle factors. The litera-
ture suggests preventive measures that
could reduce the risk of cognitive impair-
ment or dementia, such as reducing alco-
hol consumption, stopping smoking, or
exercising regularly (Alvares Pereira et al.,
2022; Livingston et al., 2020). Lifestyle,
particularly leisure activities, have been
shown to contribute to cognitive reserve,
which is defined as the ability of the brain
to withstand the consequences of brain
damage with pre-existing cognitive pro-
cesses or neural networks (Alvares Pereira
et al., 2022; Stern, 2002). Namely, physical
activity has been associated with a re-
duced risk of dementia (Livingston et al.,
2020; Najar et al., 2019), and is considered
one of the most evidence-based interven-
tions for risk reduction of cognitive decline
and dementia (World Health Organization,
2019). However, almost null is known
about what controllable lifestyle factors
have the potential to influence cognitive
aging in ways that increase people's
chances of maintaining excellent cognitive
function into old age, becoming SuperAg-
er.

Our study is inspired by findings relat-
ed to studies of cognitive decline in aging
and dementia. Thus, we expect to observe

NOBSAH

similar positive effects of leisure activities
in SuperAging. There are some document-
ed gender differences in brain neuroana-
tomy, cognitive function, and the preva-
lence of SuperAgers (Lee et al., 2022). To
test both sexes, our sample of men and
women would have to be significantly
more extensive, and such research would
not be feasible, so we decided to focus on
only one sex. Given that physical activity
has been well researched and, among
other things, women tend to live longer
(CZS0, 2020), this study focuses on physi-
cally active women.
Preliminary data on the association
between leisure activities and SuperAging
will be revealed. We aim to
1) identify which activities older women
spontaneously report most frequently
as performed throughout their adult
life,

2) determine whether certain activities are
related to SuperAger status, and

3) compare the prevalence of SA in this
particular group and general healthy
population of the same age-band.

METHODS

SAMPLE

The project has received the approval of
the Institutional Review Board PVSPS Nr.
3/2021. All participants were provided
with information about the research and
signed informed consent. Participants
were recruited through websites, social
networks, and by approaching senior clubs
(Active Age Club, Sokol, etc.). The cohort
consisted of 77 cognitively healthy women
over the age of 80 who have engaged in
physical activities since the age of 30. The
age of participants ranged from 80 to 92

120



years (M = 83.53; SD = 3.34). The enrol-
ment inclusion criteria were to meet the
WHO recommendation for adults, which is
to engage in moderate-intensity physical
activity at least three times a week for at
least 150 minutes. Exclusion criteria for
medical history were severe mental or
physical illness or disability (e.g., demen-
tia, currently treated cancer, hemodialy-
sis), alcohol or drug abuse, head trauma
with unconsciousness, and/or uncorrected
visual or hearing impairment. Information
about medical history was self-reported.

MEASURES

All participants completed the Mini-
Mental State Examination (MMSE; Folstein
et al., 2001; Stépankova et al., 2015) and
the Functional Activities Questionnaire
(FAQ; Pfeffer et al., 1982) to check that
the inclusion criteria were met. All partic-
ipants met the criteria.

Based on meeting the criteria defined
by Northwestern University SuperAging
program, participants were divided into
two groups: SuperAgers (SA) and non-
SuperAgers (nonSA) (Harrison et al., 2012).
Participants in the SA group were 80 years
old and older, whose performance in the
delayed recall of Rey Auditory Verbal
Learning Test (RAVLT; Frydrychova et al.,
2018) was at or above average normative
values for 60 years old, i.e., at least nine
words.  Further, their performance on
non-memory tests, specifically, the com-
pletion time of the Trail Making Test - Part
B (TMT; Bezdicek et al.,, 2017), the total
score of correct responses and correct re-
sponses elicited with a semantic prompt in
the Boston Naming Test-30 (BNT-30; Niko-
lai et al., 2018), and the number of stated
animals in Category Fluency - Animals (Ni-
kolai et al., 2015), was within one stand-
ard deviation of the average range for
their age group and education level.

Data on leisure activities, both mental
and physical, were obtained using a retro-
spective self-assessment questionnaire
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developed particularly for the project
Cognitive SuperAging in physically active
women (Georgi et al., 2022; Schneiderova
et al., 2022). The method maps the leisure
activities performed during the life course
(from age 30) and consists of two ques-
tions:

1. "What physical and mental leisure activ-
ities have you engaged in the most during
your adult life (since the age of 30)?" Par-
ticipants freely recalled 1-3 physical and
mental activities and were then asked:

2. "When and at what age did you do this
activity most often? When a little less?"
The frequency of performing each activity
was reported on a timeline from age 30
years at five-year intervals ranging from
(1) never or occasionally to (5) every day
or almost every day. For the purpose of
this study, only the first part of the ques-
tionnaire was analysed.

ANALYSIS

All reported physical and mental activities
were independently ordered from the
most often reported activity to the least
often reported ones by their counts (i.e.,
the number of participants that reported
said activity at least once). The five most
frequently reported physical and five most
frequently reported mental activities were
retained for further analysis. To test
whether there is a statistically significant
association between binary variables SA
and presence of each of the five most of-
ten reported physical and mental leisure
activities we calculated Chi-Square contin-
gency table test with continuity correc-
tion. The magnitude of each association
was characterised by the ¢ correlation co-
efficient. To test whether the proportion
of women meeting the criteria for SA in
our sample differs from the estimated
proportion of women meeting the criteria
for SA in the Czech general population
(Tichd et al.,, 2023), we used the Chi-
Square Goodness of Fit Test. Tests result-
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ing in p-values smaller than 0.05 were
considered to indicate statistically signifi-
cant effects.

RESULTS

In our sample, there were 25 (32.5%) par-
ticipants who met the criteria for SA,
which is a proportion that statistically sig-

nificantly differs from the estimated ratio
of SA in older women in the Czech popula-
tion (14%, x*(1) = 21.81; p < 0.001).

The mean of years of education was
14.42+2.64 for SA and 13.38+2.67 for non-
SA. The results of the cognitive tests used
to assess SA status are shown in Table 1.

Table 1.
SA M(SD) SA Md non-SA M(SD) non-SA Md

MMSE 29.08 (1.15) 29 28.48 (1.49) 29
FAQ 0.20 (0.65) 0 0.50 (1.09) 0
RAVLT 1-5 47.40 (8.77) 48 38.46 (7.42) 39
RAVLT - delayed recall 10.56 (1.29) 11 7.02 (2.36) 7

TMT - Atime 50.73 (14.97) 50 53.58 (20.58) 50.50
TMT - B time 107.45 (33.26) 110 142.54 (54.15) 133.50
BNT30 28.44 (1.19) 28 24.69 (3.38) 25
Verbal fluency test - animals 22.72 (4.21) 23 18.83 (5.47) 18

Notes. SA = SuperAging; MMSE = Mini-Mental State Examination; FAQ = Functional Activities Questionnaire;
RAVLT = Rey Auditory Verbal Learning Test; TMT = Trail Making Test; BNT30 = Boston Naming Test-30

The results of cognitive tests

The most frequently spontaneously re-
ported activities were exercise (n = 45;
58.4%), hiking (n = 39; 50.6%), cycling (n =
27, 35.1%), swimming (n = 27; 35.1%), ski-
ing (n = 24; 31.2%) for physical activities
and reading (n = 54; 70.1%), cultural en-
gagement (n = 32; 41.6%), crosswords (n =
21, 27.3%), self-education (n = 15, 19.5%)
and handcraft (n = 13, 16.9%) for mental
activities. All reported leisure activities,
ordered from most to least reported, are
shown in graph 1.
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Table 2 summarises associations between
each leisure activity and SA status. There
was no clear association between partici-
pants reporting any of the leisure activities
and their SA status. Chi-Square contingen-
cy table tests detected no statistically sig-
nificant association. The activity that
seems most likely to associate with SA sta-
tus in our data set was cultural engage-
ment which showed a small association
with SA status ¢ = 0.203 with 95 % confi-
dence interval of the estimate being com-
patible with trivial (|| < 0.1) as well as
small (0.1 < ¢ < 0.3) to medium (0.3 < P <
0.5) positive association.
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Table 2.

Association of leisure activities with cognitive super-aging

Activity SA non-SA Y Df p ¢ 95% CI
n=25 n=52

swimming 6 (24%) 21(40%) 133 1 0248 -0.161  [-0.371,0.066]
exercise 16 (64%) 29(56%) 0.193 1 0.660 0.078 [-0.148, 0.297]
hiking 15(60%) 24(46%) 0800 1 0371 0.130 [-0.097, 0.344]
skiing 6(24%) 18(35%) 0461 1 0497 -0.107  [-0.324,0.120]
cycling 10(40%) 17(33%) 0.140 1 0.708 0.072 [-0.155, 0.291]
reading 19(76%) 36(69%) 0.120 1 0.729 0.070 [-0.156, 0.290]
handcraft 2(8%) 11(21%) 1250 1 0264 -0.164  [-0.375,0.062]
self-education 4(16%) 11(21%) 0052 1 0820 -0.061 [-0.281,0.165]
cultural engagement 14(56%) 18(35%) 2.359 1 0.125 0.203 [-0.022, 0.409]
crosswords 7(28%) 14(27%) <0.001 1 1.000 0.011 [-0.213, 0.235]

Notes. SA = SuperAging; X = chi-square test statistic; df = degrees of freedom; p = p-value; ¢ = association coef-
ficient phi; Cl = confidence interval; values in columns SA and non-SA represent number and percentage of par-

ticipants who reported the relevant activity.

DISCUSSION
Firstly, this study aimed to identify which
leisure activities women who had been
physically active throughout their lives en-
gaged in most frequently during their life-
time. Further, to test their potential asso-
ciation with SuperAger status, and finally,
to compare the prevalence of SA in this
particular sample and the general popula-
tion.

The most frequently mentioned phys-
ical activities practiced since the age of 30
were exercising, hiking, cycling, swimming,
and skiing. The most frequently men-
tioned mental activities practiced since 30
years of age were reading, cultural en-
gagement, crosswords, self-education,
and handcraft. According to our results,
none of the five most frequently reported
physical or mental activities was signifi-
cantly associated with SA. However, it is
worth mentioning that the prevalence of
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SA in our sample was significantly higher
compared to the general population (Ticha
et al., 2023).

The first Czech study regarding leisure
activities and SA was carried out by
Heissler et al. (2021). They used a ques-
tionnaire from the COBRA study (Cogni-
tion, Brain, and Aging Study; Nevalainen et
al., 2015) to assess leisure activities. In
contrast to our study, they only focused
on activities participants engaged in within
the last few years. Based on their results,
SA participated in more cognitive activities
than their peers, with reading and doing
crossword puzzles as the most frequently
practiced along with other cognitive activi-
ties. However, both groups participated in
physical and social activities at about the
same level, and above the average level of
their peers, which may have biased the re-
sults. Reading and doing crossword puz-
zles were also among the most frequently
mentioned leisure activities in our study.
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It is worth noting that in our study, the
closest positive relationship with SA was
found for cultural engagement, though
this relationship was not statistically sig-
nificant. Despite the fact that the associa-
tion was not significant, our findings are
somewhat consistent with studies indicat-
ing the benefits of cultural activities such
as music, theatre, art gallery, etc., espe-
cially in improving general cognitive func-
tion (Alain et al., 2019; Delfa-Lobato et al.,
2021). However, the SA prevalence in our
sample of physically active women may
imply a higher likelihood of achieving SA
with an active lifestyle regardless of the
specific leisure activity. Nevertheless, we
do not present any clear evidence on what
specific leisure activities might contribute
to a higher likelihood of achieving SA.

Participants in this study did not re-
port any social activity very often. Inter-
estingly, participants did not consider so-
cial activities nearly at all. A possible ex-
planation may be that participants re-
called activities spontaneously and were
not explicitly asked about social activities.
Although, some of these activities may
have included social participation, such as
hiking, exercise, or cultural engagement,
which may have enhanced the positive ef-
fect of cultural activities themselves.

This pilot study has several limita-
tions. We tested only the most frequently
stated activities. There is a need to focus
on other less frequent activities and ana-
lyse them with more complex statistical
modelling to find out whether the trajec-
tory of the intensity of these activities has
an effect. Also, the cultural engagement
category is quite broad. Since the cultural
engagement variable showed the strong-
est association, for further study, partici-
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pants should be encouraged to elaborate
on their cultural habits to distinguish
whether different types of culture (cine-
ma, theatre, art, museum, etc.) may have
distinct effects.

Furthermore, the representation of
social activities was almost nil, so the as-
sociation between social activities and SA
could not be examined. Last but not least,
we tested differences in the homogenous
group as our sample included cognitively
healthy women who had been physically
active across their lifespans. The lack of
contrast in groups is a possible reason why
no significant difference was found. De-
spite these limitations, this study offered
additional insights into the association be-
tween leisure activities and SuperAging.

CONCLUSION

This study showed preliminary data on the
association between leisure activities and
SuperAging. None of the most repeatedly
recalled physical and mental activities
were significantly associated with SA. Alt-
hough we did not provide any evidence on
what specific leisure activities lead to SA,
an active lifestyle per se may contribute to
SA because the prevalence of SA in our
sample of physically active women was
significantly higher than in the general
population. Nevertheless, our study fo-
cused solely on physically active women,
therefore, our findings cannot be general-
ized to the general population. What par-
ticular leisure activities increase the likeli-
hood of becoming SA is still unknown, and
further research is needed in this area.

Acknowledgement: We are grateful to Dr.
Zuzana Tichd for the analysis of the
SuperAger status.
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