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Cognitive aging: why we need creativity
to increase cognitive preservation

background
In general terms, aging is associated with a decline in cognitive skills. Nevertheless, researchers are aware of the
existence of persons quickly losing cognitive skills during
aging, in contrast to others whose skills are preserved.
Consequently, an increasing amount of research in the
last years has been devoted to individual differences in decline and possible factors affecting cognitive preservation.
Creative engagement seems to play a role as a protective
factor against cognitive decline in the elderly.

participants and procedure
The current correlational study aims to analyze individual
differences in terms of cognitive skills in elderly persons
engaged or not engaged in creative daily activities. It is hypothesized that creative activities are correlated with higher
preservation of cognitive skills in elderly persons. 80 elderly
non-institutionalized persons living in the Alentejo region
(Portugal) took part voluntarily in this study; 40 of them
were male elderly (N = 40, ages from 65 to 90 years) and
40 were female elderly (N = 40, ages from 65 to 89 years).

Cognitive skills were assessed with the Mini-Mental State
Examination.

results
The results seem to show that creative activities are negatively correlated with cognitive decline in female and male
elderly persons. The results of this study seem to emphasize the importance of activities of creative production and
expression in the preservation of cognitive functions.

conclusions
These results suggest the importance of creativity for cognitive preservation and the need to produce innovative
strategies to increase and support creative production and
expression in elderly persons.
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The progressive aging of the world population is
a source of concern for scientists, because aging appears to be associated with cognitive and physical
decline, a fact producing negative social, economic
and psychological consequences for the individual,
for his/her family and for society (Darwish et al.,
2018). In Portugal, the sixth country in the world in
terms of the aged population (Eurostat, 2016; Pordata,
2016), national agencies forecast that 32% of the total
population will be elderly persons in 2060 (Instituto
Nacional de Estatística, 2014; Direção Geral da Saúde, 2017). In spite of the existence of diverse initiatives to promote healthy aging in Portugal, the road
to achieve a state of full well-being with dignity for
elderly persons is still long. Aging is a process occurring differently in each individual, since it depends
on various factors, for instance gender, culture, SES,
etc. (Tucker-Drob & Salthouse, 2011). Consequently,
a closer investigation of the factors contributing to
the individual variability, especially concerning the
preservation of cognitive reserve during life, seems
to be necessary. In general terms, aging seems to be
associated with a decline in cognitive skills. This belief has fostered research on individual differences in
response to moderators of cognitive aging in the last
decade. Aging researchers have noticed that cognitive skills diminish quickly with increasing age in
some persons, while others conserve intact skills.
One of the greatest problems related to the aging
process is the so-called cognitive decline (CD), a state
defined as a continuous loss of executive functions
(Giebel et al., 2015), substantially limiting the initiative and performance of daily life tasks, comfort, and
longevity of elderly persons (Yassuda & Abreu, 2006).
Cognitive decline affects skills such as memory,
reasoning, processing velocity and spatial visualization, and can start at the beginning of adult age in
healthy adults (Tucker-Drob & Salthouse, 2011). Agerelated deficits are evident in diverse areas of cognitive functioning. An open question is whether all
these deficits are due to a common cause affecting
different functions or each deficit is related to a different development process, which would point to
the existence of different causes affecting different
functions (Baltes & Lindenberger, 1997). Approaches of “shared influence” are based on two observations: on the one hand, many cognitive variables
show moderate or strong negative correlations with
adult age and, on the other hand, all cognitive variables show moderate or strong positive correlations
among them. These facts suggest that age-related
deficits are found in a number of cognitive variables,
i.e., a multidimensional cognitive decline.
At the first level, research on individual differences
(see Tucker-Drob & Salthouse, 2011, for a broad review) is based on transversal studies, showing the
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existence of a cognitive decline in several domains
at the beginning of adult life. At the second level, research is based on longitudinal studies, showing the
onset of a decline only in the middle or in the late
adult age. This discrepancy has been associated with
factors such as sociocultural/historical differences, influencing cognitive functioning (Flynn, 1987), or the
non-aleatory selection of participants in both types of
studies (Lindenberger et al., 2002). Inconsistencies in
the aging process observed in a group of elderly persons are supposed to reflect qualitative differences in
the cognitive functioning of an old brain. It means that
persons in the same age group can use differently the
existing resources, according to his/her executive processing, due to the existence of individual differences
in the population (De Felice & Holland, 2018). For example, studies comparing the cognitive functioning of
young and old people show that old age is not necessarily associated with a low performance, nor is youth
associated with a high performance. Elderly persons
with a high cognitive performance showed a higher
level of education and crystallized intelligence when
compared to other elderly persons. This fact shows
that old adults with higher “cognitive reserve” (i.e.,
higher levels of education and intelligence) cope better with the environment at a behavioral level and
therefore suggests that they can cope better with agerelated neurobiological changes (Saliasi et al., 2015).
In this context, the environment of the person constitutes a fundamental factor to understand the individual differences in aging, at a behavioral and at a neurological level. Variations in cerebral plasticity seem
to be at work in the hypothesis of cognitive reserve:
the brain adapts and changes constantly in response
to the environment, influencing then the processes
of learning and memory (Wang et al., 2017). Now, an
increase in cognitive stimulation reinforces synaptic
links, while physical activities reinforce non‑neuronal
components of the brain (Churchill et al., 2002, as cited by Wang et al., 2017), facts showing once again the
importance of the way of living as a whole. So, studies using neuroimage techniques found that persons
with a high level in profession and education, with
frequent social and physical activities, can cope better with neurological damage caused by aging (e.g.,
Scarmeas et al., 2003). In spite of the fact that genetic
factors play an important role in the aging processes,
it has been shown that, even in persons with a genetic
predisposition, constant exposure during the lifespan
to factors increasing cognitive reserve is associated
with a reduction in dementia risk in elderly people. It
seems, then, that the way of living and the practice of
activities are always related to cognitive preservation
in elderly, independently of existing biological factors
(Wang et al., 2017). Cognitive stimulation is associated not only with a reduction of cognitive decline, but
also with a reduction of the risk for depression disorders and to amelioration of autonomy in the elderly.

Creativity, a cognitive process associated with divergent thinking, is considered a fundamental, necessary instrument for making decisions for the solution
of often unpredictable problems of daily living (Basadur et al., 2000; Cropley, 2006). The cognitive decline
associated with aging can include a decrease in divergent thinking, and consequently a diminution of
the capacity to make decisions and solve daily problems (Sasser-Coen, 1993; Thornton & Dumke, 2005).
Consequently, an approach to active aging must also
include the preservation of divergent thinking and
the development of creativity (Massimiliano, 2015;
Sasser-Coen, 1993). In this line of thinking, Fisher
and Specht (1999, as cited by Flood & Phillips, 2007)
found that creative expression can reinforce cognitive skills in the elderly, and Csikszentmihaly (2013)
suggests activities of creative expression such as
handicrafts and choral singing to foster a creative
personality and the development of skills.
The present study aims to analyze the possible
differences in cognitive decline between a group of
elderly persons engaged in daily creative activities
and a similar group not engaged in daily creative
activities. Specifically, this correlational study aims
to identify individual differences in cognitive skills
and executive functions between a group of persons
engaged in a lasting creative activity, such as embroidery and choral singing, and a group without such
practices. The main hypothesis is that a correlation
exists between creative activities and the preservation of cognitive skills in elderly persons.

Participants and procedure
Participants
Portugal is the country in the European Union (EU)
with the fourth highest percentage of the elderly population, over 65, with a percentage of 22.1% of people
over 65 in 2020, and Alentejo is the oldest region in the

country, with 25.6% of the population over 65 years
old (Eurostat, 2021). Participants were recruited in the
Alentejo region, in two small villages and in the main
city of the region. We chose two small villages with
long traditions in artistic and creative activities. These
activities are carried out in specific institutions that
ensure the development of skills, the evaluation and
recognition of the products developed and their dissemination. These institutions were developed after
1975 to ensure the preservation of local artistic and
creative products and ensure the involvement of local
populations in their preservation.
Eighty elderly non-institutionalized persons living in the Alentejo region (Portugal) took part voluntarily in this study; 40 of them were male elderly
(N = 40, ages from 65 to 90 years) and 40 were female
elderly (N = 40; ages from 65 to 89 years). It is thus
a non-probabilistic, intentional, convenient sample
(Marôco, 2009).
Two groups were formed from the sample: GA –
elderly persons working daily in artistic activities
(N = 40; 20 men and 20 women), and GB – elderly persons without any artistic activities in their daily living
(N = 40; 20 men and 20 women). The men from the
GA group have at least 10 years of continuous practice of choral singing and are all part of the same institution and from the same village. The women from
the GA group have at least 10 years of continuous
practice of embroidery and are all part of the same
institution and from the same village. Seniors from
group B live in the main city of the region and participate in sporadic artistic, creative and leisure activities,
without the preoccupation of a continuous and deliberate practice. Seniors with some kind of organic or
chronic disease are excluded from the sample.
Each group was divided into three age levels: 1) from 65 to 70 years, 2) from 71 to 80 years, and
3) from 81 to 89 years (see Tables 1 and 2). During the
analysis of data, each group was divided into a female
sub-group and a male subgroup, in order to look for
gender differences.
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Table 1
Sample distribution in terms of age levels: women
Group
Group A

Group B

Age level

Frequency

Relative frequency

Accumulated frequency

1 (65-70 years)

3

15.0

15.0

2 (71-80 years)

12

60.0

75.0

3 (81-89 years)

5

25.0

100.0

Total

20

100.0

1 (65-70 years)

10

50.0

50.0

2 (71-80 years)

6

30.0

80.0

3 (81-89 years)

4

20.0

100.0

Total

20

100.0
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Additionally, participants were classified in terms
of educational level: 1) from 0 to 4 years, 2) from 5 to
9 years, 3) from 10 to 12, and 4) from 13 to 17 years
(see Tables 3 and 4).
No differences between groups were found in
terms of the educational level (see Tables 3 and 4).
Measures
Adelinda A.
Candeias,
Edgar Galindo

Mini-Mental State Examination. Cognitive skills were
assessed with the Mini-Mental State Examination
(MMSE) developed by Folstein et al. (1975) to evaluate
cognitive changes in elderly, in the Portuguese version of Guerreiro et al. (1994). It consists of 30 questions evaluating 6 areas: 1) orientation (10 questions),
2) retention (3 items), 3) attention and calculation,
(5 items), 4) evocation (3 items), 5) language (5 lines),
and 6) constructive skill (1 item, a copy of a design).
Correct use of the MMSE implies adding information
on the educational level of the participant (Oliveira
et al., 2018). A maximal score of 30 points can be at-

tained. The score thus obtained by a participant must
then be adjusted according to the educational level to
obtain an official total MMSE score, taking into account the following operational values:
0-2 education years: 22 points,
3-6 education years: 24 points,
≥ 7 education years: 27 points.
In the current study, the following codes were
used in order to identify each evaluated area:
OrientaG – general points for orientation,
RetG – general points for retention,
AtCalcG – general points for attention and calculation,
EvocaG – general points for evocation,
LingAG – points for language, line A,
LingBG – points for language, line B,
LingCG – points for language, line C,
LingDG – points for language, line D,
LingEG – points for language, line E,
Design – points for constructive skills.

Table 2
Sample distribution in terms of age levels: men
Group
Group A

Group B

Age level

Frequency

Relative frequency

Accumulated frequency

1 (65-70 years)

3

15.0

15.0

2 (71-80 years)

12

60.0

75.0

3 (81-89 years)

5

25.0

100.0

Total

20

100.0

1 (65-70 years)

10

50.0

50.0

2 (71-80 years)

6

30.0

80.0

3 (81-89 years)

4

20.0

100.0

Total

20

100.0

Table 3
Sample distribution in terms of educational level: women
Group
Group A

Group B

4

Educational level

Frequency

Relative frequency

1 (0-4 years)

13

65.0

65.0

2 (5-9 years)

6

30.0

95.0

4 (13-17 years)

1

5.0

100.0

Total

20

100.0

1 (0-4 years)

6

30.0

30.0

2 (5-9 years)

9

45.0

75.0

3 (10-12 years)

3

15.0

90.0

4 (13-17 years)

2

10.0

100.0

Total

20

100.0
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Accumulated frequency

Table 4
Sample distribution in terms of educational level: men
Group
Group A

Group B

Educational level

Frequency

Relative frequency

Accumulated frequency

1 (0-4 years)

13

65.0

65.0

2 (5-9 years)

6

30.0

95.0

4 (13-17 years)

1

5.0

100.0

Total

20

100.0

1 (0-4 years)

6

30.0

30.0

2 (5-9 years)

9

45.0

75.0

3 (10-12 years)

3

15.0

90.0

4 (13-17 years)

2

10.0

100.0

Total

20

100.0
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Table 5
Comparison of mean values obtained by the female sub-group
Group

N

M

SD

t

df

p

Group A

20

27.95

2.01

4.46

38.00

< .001

Group B

20

23.00

4.54

4.46

26.18

< .001

Table 6
Comparison of mean values obtained by the male sub-group
Group

N

M

SD

t

df

p

Group A

20

25.75

3.88

2.49

38.00

.017

Group B

20

22.40

4.58

2.49

36.99

.017

Procedure
Before beginning the study, participants were informed
about the objectives and written consent was obtained
under the guarantee of confidentiality. A sociodemographic questionnaire was applied in order to obtain relevant information concerning educational level and age
of participants. Afterwards, two groups (A and B) were
formed, taking into account the engagement (or nonengagement) of each one in creative activities in daily
life. The application of the MMSE followed in the private
sphere, in a familiar environment for the participant.
A statistical analysis followed, using IBM SPSS Statistics 24.0 for Windows (hereinafter SPSS), in order to
obtain a mean comparison using the t-test and Pearson correlations between variables under study.

Results
Comparisons of means obtained by participants and of
correlations of the variables educational level, age and

MMSE scores were carried out, in order to determine
whether creative engagement has some influence on
cognitive decline.
A comparison of the means obtained by female
Groups A and B reveals that Group A has a higher
value than Group B. This difference is statistically significant (see Table 5).
A comparison of the means obtained by male
Groups A and B reveals that Group A has a higher
value than Group B. This difference is statistically significant (see Table 6).
A comparison of the means obtained by participants of each female or male sub-group in every
evaluated area shows that: female Group A obtained
in general higher scores than female Group B, except
in the area LingAG, where B participants obtained
a higher score than A participants, but the difference
was not significant (see Table 7).
Concerning the male sub-group, Group A obtained
higher scores in AtCalcG (M = 4.15, p = .008), EvocaG
(M = 2.35, p < .001), LingBG (M = 1.00, p = .003), LingCG
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Table 7
Comparison of means obtained by the female sub-group in different tested areas of the MMSE
Area
Design
LingEG
Adelinda A.
Candeias,
Edgar Galindo

LingDG
LingCG
LingBG
LingAG
EvocaG
AtCalcG
RetG
OrientaG

Group

N

M

SD

t

df

p

Group A

20

0.65

0.49

1.94

38.00

.060

Group B

20

0.35

0.49

1.94

38.00

.060

Group A

20

0.80

0.41

1.71

38.00

.096

Group B

20

0.55

0.51

1.71

36.33

.096

Group A

20

1.00

0.00

2.18

38.00

.036

Group B

20

0.80

0.41

2.18

19.00

.042

Group A

20

2.85

0.37

1.80

38.00

.080

Group B

20

2.60

0.50

1.80

34.74

.081

Group A

20

0.95

0.22

0.59

38.00

.560

Group B

20

0.90

0.31

0.59

34.69

.561

Group A

20

1.95

0.22

–1.00

38.00

.324

Group B

20

2.00

0.00

–1.00

19.00

.330

Group A

20

2.35

0.99

2.55

38.00

.015

Group B

20

1.45

1.23

2.55

36.26

.015

Group A

20

4.55

0.76

3.86

38.00

< .001

Group B

20

2.75

1.94

3.86

24.67

.001

Group A

20

2.95

0.22

1.99

38.00

.054

Group B

20

2.60

0.75

1.99

22.32

.059

Group A

20

9.85

0.49

2.40

38.00

.021

Group B

20

8.95

1.61

2.40

22.50

.025

Note. MMSE – Mini-Mental State Examination; Design – points for constructive skills; LingEG – points for language, line E;
LingDG – points for language, line D; LingCG – points for language, line C; LingBG – points for language, line B; LingAG – points
for language, line A; EvocaG – general points for evocation; AtCalcG – general points for attention and calculation; RetG – general
points for retention; OrientaG – general points for orientation.

(M = 2.85, p < .001), and RetG (M = 2.70), but the last
one was non‑significant (p = .846). Group B (M = 0.95)
obtained significantly higher scores than Group A
(M = 0.60) only in LingDG (see more in Table 8).
Finally, an analysis of the predictors of cognitive
preservation was performed through an evaluation
of the total results obtained by participants in MMSE.
Age, education level and Group (creative activities or
not) were considered as dependent variables. A stepwise linear regression analysis identified as predictors of cognitive preservation the variables Group
and age. Educational level was excluded (Table 9).
These results seem to show that creative activities are negatively correlated with cognitive decline
in female and male elderly persons. Age appears as
an expected predictor of cognitive decline.

Discussion
A comparison of the means obtained by participants
shows that Group A has substantially higher scores
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than Group B. Therefore, engagement in creative activities seems to act by protecting female and male
elderly persons against cognitive decline. The analysis of the predictors for cognitive decline shows that
creative activities and age are important predictors of
the variability. Exclusion of the possible direct influence of the MMSE results of age and educational level
in each participant shows that the most important
factor contributing to the participants’ performance
is the daily engagement in creative activities. These
global results coincide closely with the results of other studies, suggesting that artistic creative activities
foster skills and efficacy (Candeias et al., 2019; Flood
& Phillips, 2007).
A possible explanation of these findings can be
found in the article by Carpenter et al. (2020), who
studied the role of distraction on creativity in different ages and found that greater age-related vulnerability to distracting information enhances older
adults’ creativity, when the distracting information
is relevant to the target creativity. The authors concluded that when individuals are less able to ignore

Table 8
Comparison of means obtained by the male sub-group in different tested areas of the MMSE
Area
OrientaG
RetG
AtCalcG
EvocaG
LingAG
LingBG
LingCG
LingDG
LingEG

Group

N

M

SD

t

df

p

Group A

20

9.25

0.91

–0.59

38

.559

Group B

20

9.40

0.68

–0.59

35

.559

Group A

20

2.70

0.92

0.19

38

.846

Group B

20

2.65

0.67

0.19

34

.846

Group A

20

4.15

1.66

2.78

38

.008

Group B

20

2.60

1.84

2.78

37

.008

Group A

20

2.35

0.74

4.42

38

< .001

Group B

20

1.10

1.02

4.42

34

< .001

Group A

20

2.00

0.00

–

–

–

Group B

20

2.00

0.00

–

–

–

Group A

20

1.00

0.00

3.19

38

.003

Group B

20

0.65

0.49

3.19

19

.005

Group A

20

2.85

0.49

3.84

38

< .001

Group B

20

2.00

0.86

3.84

30

.001

Group A

20

0.60

0.51

–2.84

38

.007

Group B

20

0.95

0.22

–2.84

26

.008

Group A

20

0.50

0.51

0.00

38

1.00

Group B

20

0.50

0.51

0.00

38

1.00

Cognitive aging
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Note. MMSE – Mini-Mental State Examination; OrientaG – general points for orientation; RetG – general points for retention;
AtCalcG – general points for attention and calculation; EvocaG – general points for evocation; LingAG – points for language, line A;
LingBG – points for language, line B; LingCG – points for language, line C; LingDG – points for language, line D; LingEG – points
for language, line E.

Table 9
Predictors of cognitive preservation
Variable

R

Group

.59

a

Age

.76

b

R2

Adjusted R2

β

p

.34

.33

–.63

< .001

.58

.56

–.49

< .001

Note. aPredictors – group; bpredictors – group, age.

relevant distractions, this information can facilitate
more idea generation, giving consequently to older
adults a higher capacity to capitalize on distraction
when performing tasks involving creativity.
One more possible explanation is given from
a neurological point of view by Adnan et al. (2019) in
a paper exploring the functional connectivity patterns
among default and executive control brain regions associated with creative thought. The study compared
the functional coupling of default and executive control regions of the brain in young and old adults. The
results showed that the functional coupling of default
and executive control regions supports creative cognition in older adulthood, i.e., increased neuronal network efficiency was associated with creative ability
in older adults (not in young adults). Pąchalska (2020)

suggests one more explanation from the perspective
of clinical neuroscience based on the works of Luria,
who believes that the creative possibilities of people
depend simultaneously on neuronal and socio-cultural factors. From this point of view, it could be possible
to conclude that the participants in the current study
performing creative activities not only had a better
neuronal functioning, but also were embedded in important traditional socio-cultural activities, a factor
acting against cognitive decline.

Conclusions
The results of this study seem to emphasize the importance of the activities of creative expression in the



7

Adelinda A.
Candeias,
Edgar Galindo

preservation of cognitive functions (Flood & Phillips,
2007), a value that must be added to the already known
effect of ameliorating the well-being and quality of life
in the elderly (Carrascal-Domínguez & Solera, 2014).
Creative processes have usually been considered recreational activities for elderly. Their role in the cognitive preservation of the elderly has become a central research topic, and consequently a public health
topic, only in the last decade. The current study shows
that female and male elderly individuals engaged in
daily creative activities have a clear advantage in the
performance of the MMSE tasks. Engagement in creative activities seems to be a better predictor of cognitive preservation in the elderly (from 65 to 90 years)
than educational level, a fact also found by other studies (e.g., Palmiero et al., 2016). Consequently, the inclusion of creative activities in programs to preserve
cognitive skills for elderly persons is highly recommended, in the prevention of cognitive decline associated with age-related degenerative diseases (Butler
et al., 2018; Giebel et al., 2015; Young et al., 2015This
research has limitations concerning the characteristics of the sample (chosen for convenience). On the
other hand, it is still necessary to investigate more
deeply other kinds of intellectual activities helping
elderly persons combat cognitive decline and the possible differential contribution of different categories
including, of course, creative activities.
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