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Abstract: In an increasingly ageing society, we frequently encounter challenges related to dementia and cognitive decline,
where even minor cognitive changes in older adults can significantly impact their quality of life. Research indicates that
engagement in various leisure activities can support cognitive development in the elderly. We aimed to explore whether this
could be achieved through artistic activities — specifically, fractal drawing. This technique is based on the principles of free-line
drawing and colouring the resulting fields, requiring a certain degree of concentration, precision, imagination, perseverance,
memory, fine motor skills, and more. Our objective was to examine whether prolonged participation in the leisure activity of
fractal drawing may be related to perceived changes in specific cognitive functions in older adults. As part of the European
Erasmus+ project, we organised eight groups of elderly participants (from Slovenia and Croatia) who engaged in fractal drawing
activities for two to three months. A total of 117 participants, aged between 60 and 94 years, assessed their emotional functioning,
cognitive skills, attention, and concentration through a questionnaire both before and after completing the programme. A paired
t-test analysis showed higher scores across most of the areas examined. Our findings suggest that participation in fractal drawing
workshops was associated with higher self-reported emotional well-being and attentional focus among older adults. The findings
reflect preliminary, self-reported changes that indicate the potential benefits of this art-based activity.
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INTRODUCTION decline in manual dexterity, which can complicate
simple tasks such as opening a jar or buttoning
a shirt. This deterioration can lead to the loss of
sensation in the hands, making it difficult to judge
X N grip strength or the amount of pressure needed for
decline refers to a gradual reduction in mental specific tasks (Parkwood Heights, 2022). Manu-
processes such.as memory, attpntlon, and 1nfop- al dexterity refers to the ability to control finger
mat.1on processing sp e;ed, and.lt oft.en oceurs 1m movements accurately and rapidly in a coordinat-
conjunction with ageing. While mild cogm'tlve ed and adaptable manner, such as grasping small
changes are considered part O,f norma% ageing, objects (Carment et al., 2018). Monitoring manual
more p ron.ounce.d Or progressive de?cll.rles that dexterity can be beneficial for the early detection
interfere with da113{ functlon%n'g may indicate the of age-related functional decline and for predict-
onset. 'of p‘athol’oglcal conditions ’such as mild ing cognitive impairment (Parkwood Heights,
cognitive impairment or dementia (Harada et 5057y ‘coonitive abilities naturally decline with
al., 2013). As.lnd1v1duals age, physical abilities ageing (Anstey & Low, 2004), and cognitive de-
gradually decline (D? Beauvoir, 2018). C(?mmon terioration is among the most pressing issues fac-
age-related changes include muscle function de- ing an ageing population (United Nations, 2015),

terioration, as well as reduced proprioceptive and Approximately 8.5% of the global population is
sensory responses (visual, vestibular, and somato- over 65 years old, and nearly 40% of this older

SCNSOTY systems:), among others (De Macefio et demographic experiences mild cognitive impair-
al., 2014). A major challenge for the elderly is the ment, including issues with attention, perception,

Ageing is a natural process associated with
accumulating changes that increase the risk of
various diseases (Baghel et al., 2019). Cognitive
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reasoning, decision-making, execution, speech,
and language skills (Baghel et al., 2019). Cogni-
tive abilities are also linked to the emotional func-
tioning of older adults, contributing to better emo-
tional regulation (Mather & Carstensen, 2005).
Given the growing ageing population, cognitive
impairment and dementia have become leading
causes of disability (World Health Organization,
2012). Several genetic and environmental factors
play a crucial role in cognitive functions, with
poor lifestyle choices, smoking, and alcohol con-
sumption accelerating cognitive decline (Baghel
etal., 2019). Environmental factors, however, can
be modified, allowing for potential improvements
in cognitive functions.

Ageing and cognitive decline are interconnect-
ed. However, an improved and effective lifestyle
can help delay cognitive decline and promote
healthy ageing (Baghel et al., 2019). Rather than
being predetermined, cognitive trajectories in old-
er adulthood are shaped by a combination of ge-
netic and environmental factors, with modifiable
aspects such as physical activity, nutrition, and
mental stimulation playing an important protec-
tive role. Recent studies suggest that engaging in
mentally stimulating activities may help maintain
attention, memory, and other cognitive functions
in both healthy older adults and those at risk of
cognitive decline (Wang et al., 2012). James et al.
(2014) argued that with global ageing, age-related
diseases such as cognitive disorders and dementia
(one of the most prevalent diseases among the el-
derly) will increase significantly. Alzheimer’s dis-
ease is a devastating neurodegenerative disorder
affecting millions of older individuals worldwide
and is one of the leading causes of dementia and
mortality in ageing populations. However, people
with Alzheimer’s disease often die from related
complications, such as infections or inflammatory
conditions, rather than directly from the disease
itself (James et al., 2014). It is a primary cause of
disability, institutionalisation, and mortality, mak-
ing it a significant burden on individuals and so-
ciety (World Health Organization, 2012). In 2020,
there were over 50 million people with dementia
worldwide, with the number nearly doubling ev-
ery 20 years (Alzheimer’s Disease International

et al., 2020). Identifying protective factors or ef-
fective preventive strategies can yield significant
benefits (Stern & Munn, 2010). Given the limited
treatment options for dementia, recognising risk or
protective factors - particularly modifiable ones -
could offer potential preventive solutions. Among
the proposed protective factors, leisure activities
have been extensively researched (Wang et al.,
2012). Mild changes in attention, memory, and
processing speed are part of normal aging, where-
as dementia represents a pathological decline in
cognitive functioning (Harada et al., 2013). Wil-
son et al. (2002) found a positive correlation be-
tween frequent participation in cognitively stimu-
lating activities and a reduced risk of developing
Alzheimer’s disease later in life. Additionally,
participation in leisure activities has been linked
to a lower incidence of Alzheimer’s and other
dementias (Scarmeas, 2001). Recent systemat-
ic reviews support the effectiveness of cognitive
training in improving memory, attention, and ex-
ecutive functions in older adults (Gavelin et al.,
2020; Hill et al., 2017; Lampit et al., 2014; Leung
et al., 2015). Engaging in cognitively demanding
activities can promote neuroplasticity, for exam-
ple, by supporting the formation of new synaptic
connections and enhancing functional activity in
brain regions involved in attention and memory
(Fissler et al., 2013; Kempermann et al., 2010).

Leisure activities are defined as activities
that individuals engage in during their free time
(Pressman et al., 2009). In retirement, leisure time
constitutes a significant portion of daily life, and
leisure activities have proven to be the most ef-
fective lifestyle change targets for older adults
due to their potential benefits on various health
outcomes (Wang et al., 2012). The World Health
Organisation (World Health Organisation, 2015)
advocates for enhancing the quality of life for old-
er adults through initiatives that encourage par-
ticipation in leisure activities. Engaging in such
activities has been found to be highly beneficial
for older adults, helping them maintain cognitive
functions, physical abilities, and mental health,
thus contributing to successful ageing (Sala et al.,
2019). The positive and preventive effects of par-
ticipating in leisure activities in the fight against
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age-related decline has been the focus of several
research studies over the past two decades (Sala et
al., 2019). Among these studies, extensive atten-
tion has been given to leisure activities that pre-
serve cognitive functions, as they are among the
most widely established leisure activities (Gow
et al., 2017). On one hand, various cognitively
stimulating leisure activities can enhance general
cognitive functions (Strobach & Karbach, 2016).
On the other hand, engaging in intellectually de-
manding leisure activities can slow cognitive de-
cline (Kramer et al., 2004).

The fractal drawing method is an innovative
and creative approach based on the principles of
art therapy, Brain Gym, chromotherapy, graph-
omotor exercises, and neuroscientific concepts
(Hundri¢, 2019). It is characterised by its simplic-
ity, its relaxing effect on the person engaged in
drawing, and its potential to develop and strength-
en cognitive functions, attention, concentration,
creativity, self-confidence, and motivation for
work (Hundri¢, 2019). Fractal drawing falls into
the category of design techniques, as it reflects a
person’s internal state and unconscious psycho-
logical components (Vavilkina, 2018). The fractal
drawing method is based on the connection be-
tween hand motor skills and an individual’s psy-
chophysical state, offering both diagnostic and
therapeutic effects (Hundri¢, 2019). The drawing
process itself is relatively simple, consisting of
spontaneously drawing a single continuous line
with closed eyes and then colouring the resulting
intersecting fields. The method can be applied in-
dividually or in groups, and does not require prior
drawing knowledge or skills (Hundri¢, 2019). Its
effectiveness is reflected in enhancing emotion-
al expression, relaxation, and concentration, as
manifested through the free-flowing lines, colour
dynamics, and their correction (Muck & Kosec,
2018). Fractal drawing as a leisure activity has
been associated with better coping skills in rela-
tion to stress, anxiety, and feelings of uncertainty
during the COVID-19 pandemic, since it allowed
for emotional expression and supported a sense of
inner balance (Kezman, 2023).

OBJECTIVES

In this study, we observed older adults who
participated in a structured, two- to three-month
programme of fractal drawing workshops that
were conducted as a leisure activity. The pro-
gramme provided the framework for examining
self-reported changes in emotional functioning,
attention, concentration, and cognitive abilities.
Through a review of scientific literature, we
identified that cognitive decline in older adults is
a key issue associated with ageing. Various lei-
sure activities have been recognised in the scien-
tific literature as among the most effective ways
to prevent or even enhance cognitive abilities
(Harada et al., 2013; Wang et al., 2012; Wilson
et al., 2002). Among these activities is the meth-
od of fractal drawing, which remains relative-
ly under-researched, particularly in terms of its
potential to stimulate cognitive development.
Therefore, this study aimed to explore how par-
ticipation in fractal drawing workshops relates
to self-perceived changes in emotional function-
ing, attention, concentration, and cognitive abil-
ities among older adults. This study represents a
preliminary, exploratory, and non-experimental
investigation aimed at examining perceived cog-
nitive and emotional changes among older adults
who participated in fractal drawing workshops.
The findings are based on self-reported data and
should therefore be interpreted with appropriate
caution. Through prolonged participation (2 to 3
months) in an organised group leisure activity fo-
cused on drawing fractal images, we aimed to de-
termine whether and to what extent changes could
be observed in emotional functioning, attention
and concentration, as well as cognitive skills, fol-
lowing the completion of the activity. We opted
for a longer period of participation to ensure that
any observed changes could be considered sig-
nificant. As Kueider et al. (2014) also states, in-
dividuals typically require around 2-3 months to
establish new habits or implement changes. In this
study, we observed participants who took part in
a structured programme of fractal drawing work-
shops conducted over a period of 2-3 months as a
leisure activity for older adults. The programme
served as a framework for assessing self-reported
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changes in emotional functioning, attention, con-
centration, and cognitive abilities. Our hypothesis
is as follows:

H1: There will be statistically significant differ-
ences in self-perceived emotional functioning, at-
tention, concentration, and cognitive skills among
older adults before and after participation in frac-
tal drawing activities.

METHODOLOGY

The study was designed as a non-experimental
exploratory study using a self-assessment ques-
tionnaire to collect data on participants’ perceived
emotional and cognitive changes. The study in-
cluded older adults (aged 60+ years) who attended
a series of workshops titled ‘Encouraging Cogni-
tive Abilities in Older Adults through Art Therapy
— Fractal Drawing’, held in Slovenia and Croatia.
Participation in the fractal drawing leisure activ-
ity was voluntary, and the workshops were con-
ducted by certified fractal drawing instructors in
both Slovenia and Croatia. Over 130 participants
joined the workshops initially, of which 117 com-
pleted the entire programme and were included in
the study. Of these, 71 participants were from Slo-
venia, attending one of the five workshop groups
held in various locations across the country, while
the remaining 46 participants attended one of the
three workshop groups in different locations in
Croatia. The workshops followed a standardised
eight-session protocol prepared by the principal
investigator, with identical structure, sequence,
and materials across all groups. Each workshop
was led by a certified fractal drawing instructor,
who had previously received training in the same
programme. Minor differences in overall duration
(2-3 months) reflected scheduling variations be-
tween sites, while the content and number of ses-
sions were consistent. Although no formal fidelity
check was conducted, instructors strictly followed
a written manual in order to maintain consistency.
The core of each session was the creation of frac-
tal drawings, which included the basic so-called
diagnostic fractal drawing and various types of
artistic fractal drawings. Participants followed
guided instructions for their drawings, completing
them at home if necessary. If a participant was ab-

sent from a session, they received individual guid-
ance later so that they could complete the planned
fractal drawing for the missed workshop, thus
ensuring that all participants finished all desig-
nated fractal drawings. All participants took part
voluntarily and provided their informed consent
prior to participation. The study involved non-in-
vasive, group-based leisure activities, and it was
conducted in accordance with the institutional
and national ethical guidelines for non-invasive
research with human participants in Slovenia and
Croatia. The study also adhered to the principles
of the World Medical Association Declaration of
Helsinki (2013).

In the empirical section of the study, we used a
quantitative method. A questionnaire was admin-
istered, first collecting socio-demographic data
from participants, followed by an assessment of
their emotional functioning, concentration and
attention, as well as their cognitive skills. For
the purpose of this study, an original self-report
questionnaire was developed, consisting of 15
items that measures three dimensions: (1) emo-
tional functioning (e.g., feelings of satisfaction,
relaxation, inner peace), (2) attention and con-
centration (e.g., ability to stay focused, reduced
distractibility), and (3) cognitive skills (e.g., per-
ceived improvement in memory, mental clarity,
and problem-solving). Each subscale included
five items. Participants rated their perceptions on
a 5-point Likert scale (1 = not true at all, 5 = com-
pletely true). A self-assessment questionnaire was
developed specifically for this study to evaluate
the participants’ perceived emotional functioning,
attention, concentration, and cognitive skills. The
initial version of the questionnaire was pilot tested
on a small group of older adults (n = 12) to ensure
clarity and comprehension of the items. Based on
their feedback, minor wording adjustments were
made before administering the final version. In-
ternal consistency was assessed using Cronbach’s
alpha (o). For the overall 15-item scale, reliabil-
ity was high both before (o = 0.86) and after (a
= 0.84) participation. Reliability coefficients for
each subscale were as follows: emotional func-
tioning (o = 0.62 before; a = 0.59 after), atten-
tion and concentration (o = 0.69 before; a = 0.67
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after), and cognitive skills (o = 0.83 before; a =
0.81 after). These values indicate acceptable in-
ternal consistency for exploratory research, with
the cognitive skills subscale demonstrating the
highest reliability. The slightly lower alpha values
for emotional functioning and attention/concen-
tration likely reflect the small number of items per
subscale and the heterogeneous nature of the in-
dicators. Although the questionnaire was not for-
mally validated prior to this study, its design was
guided by existing literature on self-assessment
of cognitive and emotional functioning in aging
populations. Participants assessed their condition
before and after completing the workshop series.
They completed the questionnaires according to
the instructions provided, with each questionnaire
marked with a unique code to ensure anonymi-
ty. Data collection took place between March and
December 2023. The collected data were then an-
alysed using descriptive statistical methods. To
compare cognitive abilities before and after par-
ticipation, we applied a paired t-test. In addition to
significance testing, effect sizes were calculated to
estimate the magnitude of the observed differenc-
es. For each paired-samples t-test, Cohen’s dz was
computed as dz = t / VN, where t is the obtained
test statistic and N is the number of participants.
Interpretation of effect sizes followed Cohen’s
(1988) guidelines, with 0.20 representing a small
effect, 0.50 representing a medium effect, and
0.80 representing a large effect.

A convenience sampling method was used, and
older adults who voluntarily participated in fractal
drawing workshops in Slovenia and Croatia were
included in the study. Participants were required
to be retired individuals who were 60 years or
older, those who were capable of independently
completing the questionnaire, and those who had
not previously been diagnosed with dementia or
severe cognitive impairment. The sample consist-
ed predominantly of women (91.5%) and covered
a broad age range (60—94 years). The socio-demo-
graphic questions focused on gender, age, retire-
ment age, education level, living arrangements,
and health status. The data are presented in Table
1.

Table 1. Socio-demographic characteristics of respon-
dents

Variable Number of %
Gender of respondent responses
Male 10 8.5
Female 107 91.5
Level of education
Primary school or lower 9 7.7
Secondary school (2-3 years) 11 9.4
Secondary school (4-5 years) 42 359
Higher vocational college 29 24.8
University degree 22 18.8
Master’s degree or PhD 4 34
Living arrangements
I live alone 37 31.6
I live with my spouse/partner 38 325
I live in a multigenerational family 26 222
I live in a communal setting 16 13.7
Health condition before workshops
Very poor 0 0
Fairly poor 1.7
Good 8 6.8
Fairly good 64 54.7
Very good 34 29.1
RESULTS

The sample included 117 participants between
the ages of 60 and 94 years (M = 70), most of
whom were women (91.5%). On average, partici-
pants had been retired for just over 11 years (rang-
ing from 0 to 40 years). Most participants had
completed 4-5 years of secondary education, with
42 individuals (35.9%) in this category, while the
fewest - only 4 participants (3.4%) - held a Mas-
ter’s degree or PhD. Regarding living arrange-
ments, the smallest proportion lived in a commu-
nal setting (16 participants, 13.7%), whereas 38
participants (32.5%) lived with their spouse or
partner. Nearly the same number, 37 participants
(31.6%), lived alone. The majority of participants
rated their health condition as good, with 64 indi-
viduals (54.7%) reporting this. Notably, no par-
ticipant considered their health to be fairly poor.

Next, we asked participants about various
aspects of their emotional well-being. We were
particularly interested in how they assessed their
social circle, level of loneliness, emotional state,
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sense of acceptance among others, and overall
self-perception. We examined the differences
in these areas before and after completing the
eight-session workshop programme. To compare
the results before and after the workshops, we
conducted a paired t-test.

Mean differences are reported as AM = pre -
post (before and after workshops). Positive val-
ues, therefore, indicate higher scores before the
workshops and lower scores afterward, reflecting
a decrease from pre- to post-assessment. Con-

versely, negative values represent an increase in
scores after participation. Improvements are in-
terpreted according to the direction of the scale:
for items where lower scores indicate better out-
comes (e.g., loneliness, frequent mood changes),
a positive AM reflects improvement; and for items
where higher scores indicate better outcomes
(e.g., self-confidence, satisfaction), a negative AM
reflects improvement. The results of these analy-
ses are presented in Tables 2 and 3.

Table 2. Descriptive statistics for emotional functioning before and after the workshop

Emotional functioning assumptions

Standard deviation

Mean (M) Sample (n)

(SD)
] I have a sufficiently large social circle — before workshops 3.69 117 0.866
[ have a sufficiently large social circle — after workshops 4.07 117 0.774
5 I often feel lonely — before workshops 2.10 117 1.020
I often feel lonely — after workshops 1.67 117 0.881
3 My emotional state changes frequently — before workshops 2.61 117 0.919
My emotional state changes frequently — after workshops 2.17 117 0.922
4 I feel accepted by the people around me — before workshops 3.89 117 0.679
I feel accepted by the people around me — after workshops 4.16 117 0.656
5 I feel good about myself — before workshops 3.85 117 0.952
I feel good about myself — after workshops 4.12 117 0.921
Table 3. Paired-samples t-test results for emotional functioning before and after participation
] o] Mean Stal}da}rd 95% Confidence
Emotional functioning deviation . t df p dz
(AM) interval
(SD)
I have a sufficiently large social circle; be- -0.511 to
fore and after workshops -0.376  0.740 0241 -5500 116 <0.001 -0.508
i;of;esn fecl lonely; before and afterwork- 436 1109 0233100.639 4250 116 <0.001 0393
My emotional state changes frequently; 0436 1012 0251t00.621 4660 116  <0.001 0431
before and after workshops
I feel accepted by the people around me; -0.385to
before and after workshops -0.274 0.611 20162 -4845 116 <0.001 -0.448
I feel good about myself; before and after _0274 0979 -0.453 to 23.001 116 0003  -0279
workshops - 0.094

A paired t-test was conducted to evaluate the
assumptions related to participants’ emotional
functioning before and after completing the frac-
tal drawing workshop programme. The results in-
dicated statistically significant differences across
all five assumptions.

For the assumption “I have a sufficiently
large social circle”, the analysis showed a nega-

tive mean difference (AM = — 0.376, 95% CI [—
0.511, — 0.241]). The t-value exceeded the crit-
ical threshold (p < 0.001), and both confidence
interval limits were negative and did not include
zero. These results confirm a statistically signifi-
cant difference in participants’ scores before (M =
3.690, SD = 0.866) and after the workshops (M =
4.070, SD =0.744; t(116) =— 5.500, p < 0.001, dz
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=—0.510), indicating a medium-sized effect. Al-
though the mean difference is negative due to the
pre-post calculation, it indicates that participants
reported higher perceived social connectedness
after the workshops.

For the assumption “I often feel lonely”, the
analysis showed a positive mean difference (AM
= 0.436, 95% CI [0.233, 0.639]). The t-value
exceeded the critical threshold (p < 0.001), and
both confidence interval limits were positive and
did not include zero. These results confirm a sta-
tistically significant difference in participants’
scores before (M = 2.100, SD = 1.020) and after
the workshops (M = 1.670, SD = 0.881; t(116) =
4.250, p < 0.001, dz = 0.393), indicating a small
to medium effect. Although the mean difference
is positive due to the pre-post calculation, it indi-
cates that participants reported fewer mood fluc-
tuations after the workshops.

For the assumption “My emotional state
changes frequently”, the analysis showed a pos-
itive mean difference (AM = 0.436, 95% CI
[0.251, 0.621]). The t-value exceeded the criti-
cal threshold (p < 0.001), and both confidence
interval limits were positive and did not include
zero. These results confirm a statistically signif-
icant difference in participants’ scores before (M
=2.610, SD = 0.919) and after the workshops (M
=2.170, SD = 0.922; t(116) = 4.660, p < 0.001,
dz=0.431), indicating a medium effect. Although
the mean difference is positive due to the pre-post
calculation, it indicates that participants reported
fewer mood fluctuations after the workshops.

For the assumption “I feel accepted by the
people around me”, the analysis showed a neg-
ative mean difference (AM = — 0.274, 95% CI
[ 0.385,—0.162]). The t-value exceeded the crit-
ical threshold (p < 0.001), and both confidence
interval limits were negative and did not include

zero. These results confirm a statistically signifi-
cant difference in participants’ scores before (M =
3.890, SD = 0.679) and after the workshops (M =
4.160, SD = 0.656; t(116) =—4.845, p<0.001, dz
= — (.448), indicating a medium effect. Although
the mean difference is negative due to the pre-post
calculation, it indicates that participants reported
a higher sense of acceptance by the people around
them after the workshops.

For the assumption “I feel good about myself”,
the analysis showed a negative mean difference
(AM =—0.274, 95% CI [— 0.453, — 0.094]). The
t-value exceeded the critical threshold (p = 0.003),
and both confidence interval limits were negative
and did not include zero. These results confirm a
statistically significant difference in participants’
scores before (M = 3.850, SD = 0.952) and after
the workshops (M =4.120, SD=0.921; t(116) =—
3.021, p=0.003, dz=—0.279), indicating a small
effect. Although the mean difference is negative
due to the pre-post calculation, it indicates that
participants reported feeling slightly better about
themselves after the workshops.

These findings suggest that participation in the
fractal drawing workshops was associated with
higher self-assessments of emotional functioning
in four out of the five categories after completing
the programme.

Next, participants were asked to assess spe-
cific assumptions related to concentration and
attention. We examined how they evaluated their
ability to focus on details, maintain concentra-
tion, sense of relaxation, tendency to become lost
in their thoughts, and ability to sustain attention.
The goal was to compare the differences before
and after completing the eight-session workshop
programme. A paired t-test was used to analyse
the results before and after the workshops. The
findings are presented in Tables 4 and 5.
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Table 4. Descriptive statistics for concentration and attention before and after the workshop

Standard deviation

Assumptions on concentration and attention Mean (M) Sample (n) (SD)
! I can pay attention to details — before workshops 3.78 116 0.832
I can pay attention to details — after workshops 4.06 116 0.726
5 My concentration is good — before workshops 3.47 117 0.805
My concentration is good — after workshops 3.89 117 0.704
3 I feel relaxed and calm — before workshops 3.51 117 0.738
I feel relaxed and calm — after workshops 4.03 117 0.737
4 I sometimes get lost in my thoughts — before workshops 3.03 117 0.933
I sometimes get lost in my thoughts — after workshops 2.92 117 1.168
5 I can maintain attention for a longer period — before workshops 3.48 117 0.794
I can maintain attention for a longer period — after workshops 3.91 117 0.754
Table 5. Paired-samples t-test results for concentration and attention before and after participation
q q Standard 95%
Concent;‘:stlll(l):: 2;;1(:1n:ttentlon Mean (AM) deviation Confidence t df P dz
. (SD) interval
I can pay attention to details; -0.410 to
before and after workshops -0.276 0.729 0142 -4.074 115 <0.001 -0.378
My concentration is good; -0.571 to
before and after workshops -0.419 0.833 -0.266 -5.439 116 <0.001 -0.503
I feel relaxed and calm; before -0.673 to
and after workshops -0.513 0.877 20352 -6.325 116 <0.001 -0.584
I sometimes get lost in my _0.118 to
thoughts; before and after 0.103 1.206 0 323 0.920 116 0.360 0.085
workshops )
I can maintain attention for a 0553 to
longer period; before and after -0.427 0.686 ) '0 302 -6.736 116 <0.001 -0.623

workshops

A paired t-test was conducted to evaluate the
assumptions related to participants’ concentration
and attention before and after completing the frac-
tal drawing workshop programme. The results in-
dicated statistically significant differences across
four out of the five assumptions.

For the assumption “I can pay attention to de-
tails”, the analysis showed a negative mean differ-
ence (AM =—0.276, 95% CI [- 0.410, — 0.142]).
The t-value exceeded the critical threshold (p <
0.001), and both confidence interval limits were
negative and did not include zero. These results
confirm a statistically significant difference in
participants’ scores before (M = 3.780, SD =
0.832) and after the workshops (M = 4.060, SD =
0.726; t(115) =—4.074, p < 0.001, dz=— 0.378),
indicating a small to medium effect. Although the
mean difference is negative due to the pre-post
calculation, it indicates that participants reported
improved attention to detail after the workshops.

For the assumption “My concentration is
good”, the analysis showed a negative mean
difference (AM = — 0.419, 95% CI [- 0.571, —
0.266]). The t-value exceeded the critical thresh-
old (p < 0.001), and both confidence interval lim-
its were negative and did not include zero. These
results confirm a statistically significant difference
in participants’ scores before (M = 3.470, SD =
0.805) and after the workshops (M = 3.890, SD =
0.704; t(116) = — 5.439, p < 0.001, dz = — 0.503),
indicating a medium effect. Although the mean
difference is negative due to the pre-post calcu-
lation, it indicates that participants reported better
concentration after the workshops.

For the assumption “I feel relaxed and calm”,
the analysis showed a negative mean difference
(AM =-0.513, 95% CI [- 0.673, — 0.352]). The
t-value exceeded the critical threshold (p < 0.001),
and both confidence interval limits were negative
and did not include zero. These results confirm a
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statistically significant difference in participants’
scores before (M = 3.510, SD = 0.738) and after
the workshops (M = 4.030, SD = 0.737; t(116) =
— 6.325, p < 0.001, dz = — 0.584), indicating a
medium to large effect. Although the mean differ-
ence is negative due to the pre-post calculation, it
indicates that participants reported feeling more
relaxed and calm after the workshops.

For the assumption “I can maintain attention
for a longer period”, the analysis showed a neg-
ative mean difference (AM = — 0.427, 95% CI
[-0.553,—0.302]). The t-value exceeded the crit-
ical threshold (p < 0.001), and both confidence
interval limits were negative and did not include
zero. These results confirm a statistically signifi-
cant difference in participants’ scores before (M
=3.480, SD = 0.794) and after the workshops (M
=3.910, SD =0.754; t(116) = — 6.736, p < 0.001,
dz = — 0.623), indicating a large effect. Although
the mean difference is negative due to the pre-post
calculation, it indicates that participants reported

an improved ability to maintain attention for lon-
ger periods after the workshops.

For the assumption “I sometimes get lost in my
thoughts”, no statistically significant difference
was observed.

These findings suggest that participation in the
fractal drawing workshops was associated with
higher self-assessments of attention and concen-
tration in four out of the five categories after com-
pleting the programme.

In the final section, participants were asked to
assess specific assumptions related to cognitive
skills. We examined how they evaluated their co-
louring skills, problem-solving abilities, concen-
tration in time and space, as well as memory and
motor skills. The goal was to compare the differ-
ences before and after completing the eight-session
workshop programme. A paired t-test was used to
analyse the results before and after the workshops.
The findings are presented in Tables 6 and 7.

Table 6. Descriptive statistics for cognitive skills before and after the workshop

o . . Sample Standard deviation
Cognitive skills assumptions Mean (M
1 My colouring skills are good — before workshops 3.47 117 0.970
My colouring skills are good — after workshops 3.97 117 0.688
) I am good at problem-solving — before workshops 3.58 117 0.883
I am good at problem-solving — after workshops 3.97 117 0.642
3 I have good coordination in space and time — before workshops 3.56 117 0.913
I have good coordination in space and time — after workshops 3.94 117 0.844
4 My memory is good — before workshops 333 117 0.851
My memory is good — after workshops 3.75 117 0.753
5 My motor skills are good — before workshops 3.56 117 0.855
My motor skills are good — after workshops 3.97 117 0.737
Table 7. Paired-samples t-test results for cognitive skills before and after participation
o,
Cognitive skills Mean Stal.ldi.‘rd i
Rt (AM) deviation Confidence t df p dz
(SD) interval
My colouring skills are good; before and after -0.504 0.906 -0.670to 6020 116 <0001 -0557
workshops -0.338
I am good at problem-solving; before and after 0385 0.808 -0.533t0 5150 116 <0001 -0476
workshops -0.237
I have good coordination in space and time; -0.526 to
before and after workshops -0.376 0.817 - 0.226 -4978 116 <0.001 -0.460
My memory is good; before and after workshops - 0.419 0.823 ) (_)36296;50 -5.508 116  <0.001 -0.509
My motor skills are good; before and after 20410 0.842 -0.564t0 5268 116  <0.001 -0509
workshops - 0.256
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A paired t-test was conducted to evaluate the
assumptions related to participants’ cognitive
skills before and after completing the fractal
drawing workshop programme. The results indi-
cated statistically significant differences across all
five assumptions.

For the assumption “My colouring skills are
good”, the analysis showed a negative mean
difference (AM = — 0.504, 95% CI [- 0.670, —
0.338]). The t-value exceeded the critical thresh-
old (p <0.001), and both confidence interval lim-
its were negative and did not include zero. These
results confirm a statistically significant difference
in participants’ scores before (M = 3.470, SD =
0.970) and after the workshops (M = 3.970, SD =
0.688; t(116) = — 6.020, p < 0.001, dz = — 0.557),
indicating a medium to large effect. Although the
mean difference is negative due to the pre-post
calculation, it indicates that participants reported
greater confidence in their colouring skills after
the workshops.

For the assumption “I am good at problem-solv-
ing”, the analysis showed a negative mean differ-
ence (AM =—0.385, 95% CI [- 0.533, — 0.237]).
The t-value exceeded the critical threshold (p <
0.001), and both confidence interval limits were
negative and did not include zero. These results
confirm a statistically significant difference in par-
ticipants’ scores before (M = 3.580, SD = 0.883)
and after the workshops (M = 3.970, SD = 0.642;
t(116) = — 5.150, p < 0.001, dz = — 0.476), indi-
cating a medium effect. Although the mean differ-
ence is negative due to the pre-post calculation, it
indicates that participants reported feeling more
confident in their problem-solving abilities after
the workshops.

For the assumption “I have good coordination
in space and time”, the analysis showed a nega-
tive mean difference (AM = — 0.376, 95% CI [—
0.526, — 0.226]). The t-value exceeded the crit-
ical threshold (p < 0.001), and both confidence
interval limits were negative and did not include
zero. These results confirm a statistically signifi-
cant difference in participants’ scores before (M =
3.560, SD = 0.913) and after the workshops (M =
3.940, SD =0.844; t(116) =—4.978, p<0.001, dz
= —0.460), indicating a medium effect. Although

the mean difference is negative due to the pre-post
calculation, it indicates that participants reported
improved coordination in space and time after the
workshops.

For the assumption “My memory is good”, the
analysis showed a negative mean difference (AM
=—10.419, 95% CI [- 0.569, — 0.268]). The t-val-
ue exceeded the critical threshold (p < 0.001),
and both confidence interval limits were negative
and did not include zero. These results confirm a
statistically significant difference in participants’
scores before (M = 3.330, SD = 0.851) and af-
ter the workshops (M = 3.750, SD =0.753; t(116)
= —5.508, p < 0.001, dz = — 0.509), indicating
a medium effect. Although the mean difference
is negative due to the pre-post calculation, it in-
dicates that participants reported better memory
performance after the workshops.

For the assumption “My motor skills are good”,
the analysis showed a negative mean difference
(AM = - 0.410, 95% CI [- 0.564, — 0.256]). The
t-value exceeded the critical threshold (p <0.001),
and both confidence interval limits were negative
and did not include zero. These results confirm a
statistically significant difference in participants’
scores before (M = 3.560, SD = 0.855) and after
the workshops (M = 3.970, SD = 0.737; t(116) =
— 5.268, p < 0.001, dz = — 0.509), indicating a
medium effect. Although the mean difference is
negative due to the pre-post calculation, it indi-
cates that participants reported improved motor
skills after the workshops.

These findings suggest that participants report-
ed perceived positive changes in their cognitive
skills across all categories following the fractal
drawing programme.

DISCUSSION

The study results confirm that the fractal draw-
ing method can have a positive impact on the
cognitive abilities of older adults. Statistically
significant self-reported positive changes in emo-
tional functioning, attention, concentration, and
cognitive skills suggest that regular participation
in such leisure activities may be related to the
perceived support for cognitive engagement and
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well-being in older adults. Our findings are con-
sistent with previous research highlighting the im-
portance of leisure activities in preserving cogni-
tive health (Wang et al., 2012; Gow et al., 2017).
Studies have shown that cognitively stimulating
activities reduce the risk of cognitive decline and
dementia (Wilson et al., 2002; Scarmeas, 2001).

Our results further support the notion that art
therapy, such as fractal drawing, offers specific
cognitive benefits by enhancing certain skills, as
well as concentration, attention, and emotional
stability. One of the key findings of the present
study is the perceived positive change in partic-
ipants’ emotional well-being and social connect-
edness following the programme. This aligns
with previous research indicating that creative
activities influence not only cognitive, but also
emotional well-being in older adults (Sala et al.,
2019). Additionally, the observed improvements
in coordination and motor skills may be related
to the specific nature of fractal drawing, which
requires fine motor coordination - an observation
supported by studies on the relationship between
manual dexterity and cognitive function (Carment
etal., 2018).

It is important to note that the present findings
reflect participants’ self-perceived (subjective)
improvements, rather than objectively measured
cognitive performance. Some of the observed ef-
fects may therefore be explained by psychosocial
mechanisms, such as social engagement, reduced
loneliness, and a sense of belonging developed
through participation in group activities. Such
psychosocial benefits of group-based interven-
tions for older adults are well documented in pre-
vious studies (Haslam et al., 2014; Park & Lee,
2021).

In the present study, we hypothesised that there
would be statistically significant differences in
self-perceived emotional functioning, attention,
concentration, and cognitive skills before and after
participation in fractal drawing activities. Our re-
sults suggest statistically significant self-reported
positive changes in all aspects of cognitive skills,
as well as in most aspects of emotional function-
ing (except for the assumption “I feel good about
myself”, where no statistical significance was ob-

served). Similarly, most aspects of attention and
concentration showed perceived improvements,
except for the assumption “I sometimes get lost
in my thoughts”, which did not show statistical
significance.

Despite the positive findings, this study has
some limitations. The first limitation is the rel-
atively small sample size, which does not allow
for the generalisation of the results to the broader
elderly population. Additionally, measurements
were conducted using self-assessment question-
naires, which may introduce subjective biases.
Future research would benefit from incorporating
objective cognitive tests and long-term monitor-
ing of the effects of fractal drawing.

It should be noted that the present study is
preliminary and exploratory in nature. Because it
employed a non-experimental design and relied
on self-reported measures, the findings cannot es-
tablish causal relationships, but rather reflect the
participants’ subjective perceptions. Future stud-
ies should, therefore, include control groups, use
validated psychometric instruments, and incorpo-
rate objective measures to provide a more com-
prehensive understanding of the potential effects
of fractal drawing on cognitive and emotional
functioning in older adults.

Another limitation of the study is the absence
of a formal fidelity assessment of the intervention.
Although all instructors followed a standardised
manual, minor variations in scheduling and facil-
itation style across sites - as well as the influence
of other factors such as social interaction, a sense
of group belonging, reduced loneliness, and envi-
ronmental support that naturally emerged during
the workshops - may have contributed to the ob-
served changes among participants.

The study sample was predominantly female
and participants were recruited through conve-
nience sampling, which limits the generalisability
of the findings. The age range was also wide, and
no subgroup analyses were conducted due to the
limited sample size.
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CONCLUSION

This preliminary study suggests that engage-
ment in the fractal drawing method can be asso-
ciated with perceived improvements in the cog-
nitive and emotional functioning of older adults.
Participants self-reported positive changes in con-
centration, attention, cognitive skills, and emo-
tional state after participating in the fractal draw-
ing programme: this indicates that continuous
participation in fractal drawing may support the
maintenance of cognitive engagement and emo-
tional well-being.

Given the growing proportion of the elderly
population and the increasing need for preventive
approaches to cognitive decline, the findings point
to the potential of fractal drawing as a supportive
element in active ageing initiatives. However, as
the present results are based on self-reported and
non-controlled data, further research with larger
samples and more rigorous designs is needed to
confirm the long-term effects of such interven-
tions, as well as to clarify the mechanisms under-
lying these associations.
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