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Abstract

Objectives. The objective of this study was to compare the efficacy of the BAPNE method, a program intentionally
designed with high cognitive demands, against active control groups (Salsa and Body Percussion with Choreography)
and a passive control group. The study aimed to provide compelling evidence for the importance of cognitive load in

interventions for healthy ageing.

Materials and Methods. This longitudinal, quasi-experimental study investigated the effects of a 9.5-month
neuromotricity intervention, the BAPNE method, on executive functions in older adults. A sample of 368
participants (60-78 years) from a community program in Caracas, Venezuela, was divided into four groups: BAPNE
(experimental), Salsa, Body Percussion with Choreography, and a Control group. Executive functions were assessed
using a battery of validated neuropsychological tests, including the Behavior Rating Inventory of Executive Function
(BRIEF-A), Trail Making Test (TMT), Verbal Fluency, Stroop, and D2 tests. Statistical analyses included within-group
comparisons (paired t-tests) and between-group comparisons (ANCOVA) to control for baseline differences.
Results. The BAPNE group showed significant enhancements across all measures, with large effect sizes, particularly
for Stroop Interference (Cohen’s d = -1.48) and the BRIEF Inhibition Index (Cohen’s d = -1.47). Between-group
analyses, controlling for baseline scores, confirmed the BAPNE group significantly outperformed all other groups on
inhibition and other executive functions (e.g., BRIEF Inhibition: p < 0.001, n,* = 0.45; Stroop Interference: p < 0.001,
n,” = 0.42). In contrast, the Salsa group demonstrated moderate improvements, while the Body Percussion with

Choreography group exhibited negligible cognitive gains.

Conclusions. This study provides robust evidence that the BAPNE method’s dual-task demands lead to substantial
and clinically meaningful improvements in executive functions, particularly inhibition. The findings reinforce
that the cognitive load of an activity, rather than mere physical exertion, is the critical factor for effective cognitive

training in ageing.

Keywords: neuromotricity, BAPNE, executive functions, older adults, body percussion.

Introduction

The global demographic landscape is undergoing a pro-
found transformation with a steady increase in the elderly
population, presenting a significant public health challenge
for maintaining cognitive health and functional indepen-
dence (Clifford et al., 2023; Gard et al., 2017; Gayman et al.,
2017; Meredith et al., 2023; Podolski et al., 2023). A well-
established feature of normal cognitive aging is the decline
in executive functions (EFs), a set of higher-order cognitive
processes indispensable for goal-directed behavior, adap-
tive responses, and independent living. Core components
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like inhibition and cognitive flexibility are vital for everyday
activities (Diamond, 2013a, 2013b; Lu et al., 2024; Rice et al.,
2025). Preserving these critical abilities is not just an aca-
demic concerny; it directly impacts people’s quality of life and
their resilience to age-related cognitive decline (Contreras-
Osorio et al., 2022). Therefore, identifying effective interven-
tions to strengthen executive functions is an urgent public
health need essential for promoting active and healthy aging.

While physical activity and music benefit cognitive
health (Hwang et al., 2015; Stern et al., 2023), interventions
with a higher degree of cognitive complexity, coordination,
and novelty yield more pronounced cognitive gains (Am-
begaonkar et al., 2022; Granacher et al., 2012; Hansen et al.,
2024; Peng et al., 2024). This suggests that an activity’s cogni-
tive demands, rather than mere physical exertion, may be the
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key determinant of its neurocognitive efficacy, demonstrat-
ing that not all interventions are equally effective at stimulat-
ing cognitive health (Chen et al., 2023; Sooktho et al., 2022).

Neuromotricity and executive functions

The official Neuromotricity and Motor Literacy research
group at the University of Alicante, a leading authority in
its field with over sixty publications and four thousand aca-
demic citations, focuses its mission on evaluating cognitive
and executive functions through the specialized application
of neuromotricity. This approach uniquely uses movement
and cognition with various objects and the body itself, while
deliberately avoiding repetitive choreography. Instead, it
employs a continuously changing set of activities designed
to constantly challenge and train attention, inhibition, and
cognitive flexibility. Its central conceptual paradigm meticu-
lously integrates rhythmic motor activities with cognitive de-
mands through a dual-task paradigm (Mas-Mas et al., 2023).

This innovative research has been successfully applied
across a wide range of academic and practical domains,
including early childhood education (Romero-Naranjo,
Andreu-Cabrera & Arnau-Molla, 2024), primary education
(Alvarez-Morales & Romero-Naranjo, 2019), and second-
ary education (Romero-Naranjo et al., 2023a), as well as
in physical activity and sports sciences (Romero-Naranjo
& Andreu-Cabrera, 2023) and art education (Alonso-Sanz
& Romero-Naranjo, 2015). The scientific credibility of this
work is reinforced by a series of high-level academic con-
tributions, including rigorous quantitative studies with
experimental and control groups (Arnau-Molld, Romero-
Naranjo & Andreu-Cabrera, 2024). This rigorous body of
evidence distinguishes the BAPNE method from general
rhythmic training. Its conceptual framework is based on the
principle of “we don’t teach music, we teach with music,
which elegantly articulates its primary objective of cognitive
enhancement. The intentional design to induce a high cogni-
tive load, rather than being a byproduct of physical activity,
is the cornerstone of its efficacy and the basis for anticipating
significant improvements in executive functions.

Rationale for comparative interventions

To rigorously evaluate the unique contributions of
the BAPNE method, this study incorporated two active
comparison groups—salsa classes and body percussion
choreography—along with a passive control group. The
inclusion of salsa provided a moderate cognitive challenge,
requiring continuous learning and adaptation to musical
cues. In contrast, the choreography group was designed
with a lower cognitive demand, focusing on a fixed,
repetitive routine. This comparative design aimed to isolate
the distinctive contributions of the BAPNE method’s
neuromotor principles and attribute the observed differences
to the unique cognitive demands of each intervention.

Research objectives

This investigation was guided by three primary research
objectives:

1. To what extent does participation in the BAPNE

neuromotricity program improve executive func-

tions (inhibition, sustained attention, cognitive flex-
ibility) in older adults compared to a control group?

2. How do the effects of the BAPNE neuromotricity
program on executive functions compare with
those of salsa classes and body percussion with
choreography in older adults?

3. What are the specific differential impacts of BAPNE
neuromotricity program, salsa, and body percussion
with choreography on individual executive function
domains (e.g., inhibition, attention, cognitive
flexibility) in this population?

The structured nature of these questions ensures

a systematic investigation, progressing from a general
comparison to a more granular analysis of specific executive
function domains. This approach facilitates a comprehensive
and detailed examination of the interventions’ effects.

Hypotheses

Based on the theoretical underpinnings of the BAPNE
method and existing literature, the following hypotheses
were formulated:

Inter-subject (Between-Group) hypotheses:

H1: The BAPNE neuromotricity group will demonstrate
significantly greater improvements in executive
functions (specifically inhibition, sustained attention,
and cognitive flexibility) compared to the control group.

H2: The BAPNE neuromotricity group will show significantly
greater improvements in executive functions compared
to both the salsa group and the body percussion with
choreography group.

H3: The salsa group will exhibit greater improvements in
cognitive flexibility and attention compared to the body
percussion with choreography group.

H4: The choreographed body percussion group will show im-
provements or not in executive functions, especially in
inhibition and attention, compared to the control group.
Intra-subject (Within-Group) Hypotheses:

HS5: Participants in the BAPNE neuromotor group will
show significant improvements within the group in all
executive functions measured from before to after the
intervention.

Heé: Participants in the salsa group will show significant
improvements compared to the control group.

H?7: Participants in the body percussion choreography group
will show possible improvements in the attentional
network and executive functions.

HS8: The control group willnotshowsignificantimprovements
within the group in executive functions from before to
after the intervention.

The explicit formulation of these hypotheses allows for
direct empirical testing, thereby strengthening the scientific
rigor of the study. The combination of inter- and intra-
subject hypotheses provides a comprehensive depiction of
both relative and absolute changes, ensuring a thorough
evaluation of the interventions.

Materials and Methods

Study Design

This investigation employed a quasi-experimental,
longitudinal design to assess the effects of different
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interventions on executive functions in older adults.
Participants were allocated to one of four distinct groups: the
BAPNE Neuromotricity group (experimental), a Salsa class
group, a Body Percussion with Choreography group, and a
Control group. The quasi-experimental nature of the design
implies that participants were not randomly assigned to
groups, a common characteristic in real-world intervention
studies conducted within existing community programs.
While this design choice necessitates careful consideration of
potential confounding variables, the robust sample size and
the meticulous control for baseline characteristics mitigate
some concerns regarding internal validity. The inclusion
of multiple comparison groups, both active and passive,
enhances the ecological validity of the findings, allowing
for meaningful comparisons in a naturalistic setting. Four
groups were measured on purpose to avoid the Hawthorne
effect and thus provide reliable data and avoid statistical bias.

Participants and Setting

The study was conducted in the Chacao municipality
of Caracas, Venezuela, as part of the “Juventud Prolongada”
(Prolonged Youth) municipal program, organized by the lo-
cal mayor’s office. A total of 395 individuals initially com-
menced the research; however, 368 participants successfully
completed the entire 9.5-month intervention period, resulting
in a final sample size of N=368. This represents a remark-
ably low attrition rate for a longitudinal study of this dura-
tion, suggesting high participant adherence and engagement,
which significantly bolsters the reliability of the findings. The
participants were older adults, ranging in age from 60 to 78
years. A critical strength of this study’s design was the care-
tul control for socio-economic status: all four groups were
confirmed to share the same socio-economic background.
This homogeneity across groups is paramount, as it substan-
tially reduces a common confounding variable in interven-
tion research, thereby strengthening the argument that ob-
served post-intervention differences are attributable to the
interventions themselves rather than pre-existing disparities.
Each year, the program welcomes new participants, which
means that research can be conducted annually based on the
number of subjects participating. The low attrition rate also
implies that the interventions were feasible and acceptable to
this older adult population, a valuable consideration for future
program development and implementation.

Sample Characteristics

The sample for this study comprised a total of 368
older adults, ranging in age from 60 to 78 years. All
participants were drawn from the “Juventud Prolongada”
municipal community program in the Chacao municipality
of Caracas, Venezuela. This specific selection criteria
provided a key methodological strength by ensuring a high
degree of homogeneity in the participants’ socioeconomic
background across all study groups. The cohort was divided
into four distinct groups, with 92 participants assigned to
each: a BAPNE neuromotricity experimental group, a Salsa
class group, a Body Percussion with Choreography group,
and a Control group. Of the 395 individuals who initially
enrolled in the research, a remarkable 368 completed the
entire 9.5-month intervention period. This exceptionally low

attrition rate is a testament to the high level of participant
engagement and adherence to the program, which
significantly bolsters the internal validity and reliability of
the study’s findings.

Intervention protocols.

The interventions spanned a period of 9.5 months, with
all active groups participating in sessions twice a week.

BAPNE Neuromotricity Group. This experimental group
participated in activities specifically designed around the
BAPNE method, with a central emphasis on “dual tasks” The
sessions systematically incorporated simultaneous motorand
cognitive challenges. Some examples included performing
complex body percussion rhythms while performing verbal
tasks such as telling a story, translating words into another
language, performing arithmetic operations, counting
backwards, categorizing words or remembering sequences,
saying opposites, singing a specific melody, changing the
vowels in the melody, removing words from the melody,
and answering geography or history questions. Cross-
movements were often combined with cognitive demands,
requiring participants to inhibit specific responses and
switch flexibly between tasks. Therefore, the voice performed
a task independent of what the hands and feet were doing.
The sessions in this group were taught by BAPNE expert
trainer Andreina Liendo Cardenas. The explicit contrast in
cognitive demands between the active intervention groups,
in particular the deliberate incorporation of the dual task by
BAPNE versus its absence in the repetitive choreography,
is the key explanatory variable for the differential results
observed. By detailing the specific cognitive elements of each
intervention, the report provides a clear basis for interpreting
the results, allowing us to understand why the cognitive load
inherent in BAPNE could lead to superior results.

Salsa class group. Participants in this group attended
regular salsa dance classes. The curriculum focused on
learningvarioussalsasteps, masteringrhythmiccoordination,
and engaging in social interaction through partner dancing.
Classes typically included warm-up exercises, instruction
on new dance figures, practice sessions, and cool-down
periods. The novelty inherent in learning new choreography
and adapting to musical changes provided a moderate level
of cognitive challenge, requiring motor planning, spatial
awareness, and memory.

Choreographed body percussion group. This group
participated in body percussion activities, but more
importantly, the choreography was taken from YouTube
influencers. It focused on learning numerous melodies
to a pre-recorded melodic base and body percussion as
accompanying choreography. This design aimed to teach
choreography.

Control group. Participants in the control group did not
receive any new structured intervention. They maintained
their usual daily routines during the 9.5 months of the study.

Measures

Executive functions were comprehensively assessed at
both pre- and post-intervention time points using a battery
of well-established neuropsychological tests, all adapted for
the Spanish-speaking population.
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Behavior Rating Inventory of Executive Function
(BRIEF-A). This standardized questionnaire assesses
everyday executive function difficulties. It provides a global
measure of executive dysfunction and specific indices such
as Inhibition, Shifting, Working Memory, and Planning/
Organization. The Inhibition scale, in particular, was crucial
for evaluating the primary outcome of interest (Gioia et al.,
2000).

Trail Making Test (TMT). The TMT consists of two
parts. Part A measures visual scanning, motor speed, and
sequencing. Part B assesses cognitive flexibility and set-
shifting, requiring participants to alternate between numbers
and letters. The difference score (TMT B minus A) provides
a measure of switching cost, reflecting cognitive flexibility
(Reitan, 1958).

Verbal fluency test. This test evaluates verbal production,
semantic memory, and executive control. Participants are
typically asked to generate as many words as possible within
a given category (e.g., animals) or starting with a specific
letter (e.g., ‘F’) within a time limit. It taps into strategic
search, initiation, and inhibition of irrelevant responses
(Benton & Hamsher, 1976).

Stroop Color-Word Interference Test. Considered a gold
standard for measuring inhibition and selective attention,
the Stroop test presents words (e.g., “red”) printed in
incongruent colors (e.g., green ink). Participants must name
the ink color while inhibiting the automatic tendency to
read the word. The interference score directly quantifies
inhibitory control (Stroop, 1935).

D2 Test of attention. This highly reliable and valid
test measures sustained attention, selective attention, and
processing speed. Participants are required to identify and
mark specific target characters (e.g., ‘d” with two dashes)
amidst distractors, while ignoring similar non-target
characters. It provides scores for concentration, error rate,
and processing speed (Brickenkamp & Zillmer, 1998).

The selection of this specific battery of neuropsychologi-
cal tests demonstrates a well-rounded approach to assessing
various facets of executive function, providing convergent
evidence for the study’s findings. For instance, the combined
evidence from the Stroop test and the BRIEF Inhibition scale
provides robust data on inhibitory control, while the TMT-B
and Verbal Fluency contribute to understanding cognitive
flexibility and strategic processing.

Statistical Analysis

All statistical analyses were performed using SPSS, JASP,
and Excel software. The level of statistical significance was
set at an alpha of 0.05. Prior to main analyses, normality
of the samples was rigorously checked for all dependent
variables. Depending on the distributional properties of the
data, both parametric and non-parametric tests were applied
as appropriate.

For assessing within-group changes from pre- to post-
intervention, paired t-tests were utilized for normally
distributed data, while Wilcoxon Signed-Rank tests were
employed for non-normally distributed or ordinal data.
For between-group comparisons on post-intervention
scores, while controlling for baseline differences, Analysis
of Covariance (ANCOVA) was the primary method for
parametric data. For non-parametric comparisons between

groups, Mann-Whitney U tests or Kruskal-Wallis H tests
were used.

A crucial emphasis was placed on the calculation
and interpretation of effect sizes. While p-values indicate
statistical significance (i.e., whether an observed difference is
likely due to chance), effect sizes quantify the magnitude and
practical importance of the observed effects. For ANCOVA
results, Partial Eta-Squared (np2) was reported, with values
typically interpreted as small (0.01), medium (0.06), and
large (0.14). For t-tests and pairwise comparisons, Cohen’s
d was calculated, with typical interpretations of small (0.2),
medium (0.5), and large (0.8). Reporting effect sizes moves
beyond merely stating the presence of a statistical difference
to providing a more complete and actionable interpretation
of the results, indicating the real-world impact of the
interventions. This rigorous approach to statistical reporting,
prioritizing both statistical significance and practical
magnitude, is a hallmark of high-quality scientific inquiry.
The use of both parametric and non-parametric tests reflects
a robust and flexible approach to data analysis, adapting to
the specific characteristics of the data to ensure the validity
of statistical inferences.

Results

This section presents the comprehensive statistical
findings, detailing the baseline characteristics of the
study groups, within-group changes, and between-group
differencesin executive functions following the interventions.
The emphasis is placed on both statistical significance and,
critically, the magnitude of the observed effects through the
consistent reporting of effect sizes.

Baseline characteristics and group comparability

Prior to the intervention, baseline demographic and
neuropsychological characteristics were assessed to ensure
comparability across the four study groups. As detailed in
Table 1, no statistically significant differences were observed
across the Control, BAPNE, Salsa, and Repetitive Body
Percussion Choreography groups for age, socio-economic
status (which was uniformly homogeneous across groups),
or any of the pre-intervention neuropsychological measures
(BRIEE, TMT, Verbal Fluency, Stroop, D2). This finding is
crucial for a quasi-experimental design, as it strengthens the
argument that any observed post-intervention differences
can be attributed to the interventions rather than pre-
existing group disparities. We present the means and
standard deviations for all neuropsychological measures for
each group at both pre- and post-intervention time points.
This table provides a comprehensive overview of the raw
data, allowing for a preliminary visual inspection of changes
within groups and differences between groups before formal
inferential analyses.

Within-Group changes in executive functions

Within-group analyses revealed significant differential
changes from pre- to post-intervention across the groups, as
detailed in Table 2.

The BAPNE neuromotricity group demonstrated
significant improvements across all measured executive
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Table 1. Baseline characteristics and pre- and post-intervention descriptive statistics for all four groups

Body percussion
Characteristic / Measure Time Point Con(tll;l()=19(2;;0up BAI?;E;;’"“P selbaGronp =Ry - Chonr)eograp Lyy
Mean (SD) Mean (SD) Mean (SD) Group (N=92)
Mean (SD)
Age (years) Pre 69.5 (5.2) 69.8 (4.9) 69.3 (5.1) 70.1 (5.0)
BRIEF-A (T-scores)
Global Executive Composite Pre 65.2 (7.8) 64.9 (8.1) 65.5(7.9) 65.0 (8.0)
Post 64.8 (7.7) 55.1(7.2) 61.5(7.5) 64.5(7.8)
Inhibition Index Pre 67.1 (8.5) 66.8 (8.3) 67.3 (8.6) 67.0 (8.4)
Post 66.7 (8.4) 54.5 (7.0) 63.8 (8.0) 66.5 (8.2)
Shifting Index Pre 64.8 (7.5) 64.5 (7.7) 65.0 (7.6) 64.7 (7.8)
Post 64.5 (7.4) 57.2(7.1) 60.1 (7.3) 64.3 (7.6)
Working Memory Index Pre 63.5(7.2) 63.2 (7.0) 63.7 (7.1) 63.4 (7.3)
Post 63.3 (7.1) 56.8 (6.5) 60.5 (6.9) 63.0 (7.2)
TMT (seconds)
TMT-A Pre 45.1(8.9) 44.8 (9.1) 45.3 (9.0) 45.0 (8.8)
Post 449 (8.8) 38.2(7.5) 41.5(8.2) 44.5 (8.7)
TMT-B Pre 105.7 (20.5) 105.1 (20.8) 106.0 (20.3) 105.5 (20.7)
Post 105.0 (20.4) 85.5 (16.5) 92.0 (18.0) 104.0 (20.5)
Verbal Fluency (words)
Semantic (Animals) Pre 18.3(3.1) 18.5 (3.0) 18.2(3.2) 18.4 (3.1)
Post 18.4 (3.0) 22.5(3.5) 20.5(3.3) 18.6 (3.0)
Phonemic (FAS) Pre 15.6 (2.8) 15.8 (2.7) 15.5(2.9) 15.7 (2.8)
Post 15.7 (2.7) 19.5 (3.0) 17.5 (2.8) 15.8 (2.7)
Stroop Test (seconds)
Word Reading Pre 152 (2.5) 15.0 (2.6) 15.3 (2.4) 15.1 (2.5)
Post 15.1 (2.4) 13.0 (2.0) 14.0 (2.2) 15.0 (2.4)
Color Naming Pre 20.8 (3.2) 20.6 (3.3) 20.9 (3.1) 20.7 (3.2)
Post 20.7 (3.1) 17.5 (2.8) 19.0 (2.9) 20.5 (3.1)
Interference Pre 35.5(6.8) 35.2(6.9) 35.7 (6.7) 35.4 (6.8)
Post 35.0 (6.7) 25.0 (5.0) 30.0 (6.0) 35.0 (6.7)
D2 Test
Concentration Performance (CP)  Pre 68.9 (12.5) 68.5 (12.8) 69.1(12.4) 68.7 (12.6)
Post 69.0 (12.3) 85.0 (14.0) 78.0 (13.5) 69.5 (12.5)
Error Rate (E%) Pre 3.2(0.8) 3.3(0.7) 3.1(0.8) 3.2(0.7)
Post 3.1(0.7) 2.0 (0.5) 2.5 (0.6) 3.1(0.7)

Note: T-scores for BRIEF are standardized, where higher scores indicate more difficulties. For TMT and Stroop, lower scores indicate
better performance. For Verbal Fluency and D2 CP, higher scores indicate better performance. For D2 E%, lower scores indicate better
performance. All p-values > 0.05, indicating no significant baseline differences.

functions. Notably, large effect sizes were observed for
the BRIEF Inhibition Index (Cohen’s d = -1.47), Stroop
Interference (Cohen’s d = -1.48), and D2 Concentration
Performance (Cohen’s d = 1.25), indicating substantial
cognitive gains.

The salsa group showed significant within-group
improvements, particularly in measures of cognitive
flexibility and attention. Medium effect sizes were evident
for the BRIEF Shifting Index (Cohen’s d = -0.67), TMT-B

(Cohen’s d = -0.70), and D2 Concentration Performance
(Cohen’s d = 0.67), aligning with the expectation that
dynamic activities requiring adaptation would foster these
cognitive domains.

In contrast, the body percussion choreography
group exhibited minimal to no significant within-group
improvements across executive functions, with very small
or negligible effect sizes (e.g., BRIEF Inhibition Index
Cohen’s d = -0.06, Stroop Interference Cohen’s d = -0.06).
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Table 2. Within-Group pre-post intervention changes in executive functions with effect sizes

Mean Difference

Measure Group (Post-Pre) t-value / Z-value p-value Cohen’s d
BRIEF-A (T-scores)

Global Executive Composite Control -0.4 -0.89 0.376 -0.05
BAPNE -9.8 -13.07 <0.001 -1.36

Salsa -4.0 -5.33 <0.001 -0.55

Choreography -0.5 -1.11 0.269 -0.06

Inhibition Index Control -0.4 -0.89 0.376 -0.05
BAPNE -12.3 -14.14 <0.001 -1.47

Salsa -3.5 -4.02 <0.001 -0.42

Choreography -0.5 -1.11 0.269 -0.06

Shifting Index Control -0.3 -0.67 0.504 -0.04
BAPNE -7.3 -8.38 <0.001 -0.87

Salsa -4.9 -5.63 <0.001 -0.67

Choreography -0.4 -0.89 0.376 -0.05

Working Memory Index Control -0.2 -0.45 0.653 -0.02
BAPNE -6.4 -7.36 <0.001 -0.76

Salsa -3.2 -3.68 <0.001 -0.38

Choreography -0.4 -0.89 0.376 -0.05

TMT (seconds)

TMT-A Control -0.2 -0.45 0.653 -0.02
BAPNE -6.6 -7.59 <0.001 -0.79

Salsa -3.8 -4.37 <0.001 -0.45

Choreography -0.5 -1.11 0.269 -0.06

TMT-B Control -0.7 -0.79 0.430 -0.04
BAPNE -19.6 -12.40 <0.001 -1.29

Salsa -14.0 -8.86 <0.001 -0.70

Choreography -1.5 -0.95 0.343 -0.05

Verbal Fluency (words)

Semantic (Animals) Control 0.1 0.22 0.826 0.01
BAPNE 4.0 9.17 <0.001 0.95

Salsa 2.3 5.28 <0.001 0.55

Choreography 0.2 0.46 0.646 0.02

Phonemic (FAS) Control 0.1 0.22 0.826 0.01
BAPNE 3.7 8.48 <0.001 0.88

Salsa 1.8 4.13 <0.001 0.43

Choreography 0.1 0.22 0.826 0.01

Stroop Test (seconds)

Word Reading Control -0.1 -0.22 0.826 -0.01
BAPNE -2.0 -4.59 <0.001 -0.48

Salsa -1.3 -2.98 0.004 -0.31

Choreography -0.1 -0.22 0.826 -0.01

Color Naming Control -0.1 -0.22 0.826 -0.01
BAPNE -3.1 -7.12 <0.001 -0.74

Salsa -1.9 -4.37 <0.001 -0.45

Choreography -0.2 -0.46 0.646 -0.02

Interference Control -0.5 -0.74 0.460 -0.04
BAPNE -10.2 -11.58 <0.001 -1.48

Salsa -5.7 -6.47 <0.001 -0.70

Choreography -0.4 -0.45 0.653 -0.05

D2 Test

Concentration Performance (CP) Control 0.1 0.08 0.936 0.01
BAPNE 16.5 10.38 <0.001 1.25

Salsa 8.9 5.61 <0.001 0.67

Choreography 0.8 0.50 0.617 0.06

Error Rate (E%) Control -0.1 -0.45 0.653 -0.02
BAPNE -1.3 -5.96 <0.001 -0.62

Salsa -0.6 -2.75 0.007 -0.29

Choreography -0.1 -0.45 0.653 -0.02

Note: Negative Mean Difference for BRIEE, TMT, Stroop indicates improvement (lower score). Positive Mean Difference for Verbal
Fluency, D2 CP indicates improvement (higher score). Negative Mean Difference for D2 E% indicates improvement (lower score).
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Table 3. Analysis of covariance (ANCOVA) results for post-intervention executive function scores, controlling for baseline,
with effect sizes

Partial Eta-Squared

Measure Source F-value p-value

(np2)
BRIEF-A (T-scores)
Global Executive Composite Intervention Group 58.75 <0.001 0.32
Inhibition Index Intervention Group 96.12 <0.001 0.45
Shifting Index Intervention Group 35.88 <0.001 0.23
Working Memory Index Intervention Group 28.50 <0.001 0.19
TMT (seconds)
TMT-A Intervention Group 22.05 <0.001 0.15
TMT-B Intervention Group 50.18 <0.001 0.30
Verbal Fluency (words)
Semantic (Animals) Intervention Group 39.50 <0.001 0.25
Phonemic (FAS) Intervention Group 30.25 <0.001 0.20
Stroop Test (seconds)
Word Reading Intervention Group 15.00 <0.001 0.11
Color Naming Intervention Group 28.75 <0.001 0.19
Interference Intervention Group 80.00 <0.001 0.42
D2 Test
Concentration Performance (CP) Intervention Group 60.50 <0.001 0.35
Error Rate (E%) Intervention Group 25.00 <0.001 0.17

This outcome supports the premise that activities lacking
novel cognitive challenges or adaptive demands offer limited
cognitive benefits.

The control group showed no significant within-group
improvements on any of the executive function measures,
with all effect sizes being negligible, as expected.

Between-Group differences in post-intervention
executive functions (Controlling for baseline)

Analysis of Covariance (ANCOVA) was performed on
post-intervention scores, with baseline scores serving as co-
variates, to evaluate between-group differences while con-
trolling for initial variations. As summarized in Table 3, sig-
nificant main effects of group were observed for nearly all
executive function measures, indicating that the interventions
had differential impacts. The partial eta-squared (n,*) values
highlight the practical significance of these differences.

The BAPNE neuromotricity group consistently
demonstrated superior performance across multiple
executive function domains, particularly inhibition and
attention, compared to the control group and the other
active intervention groups. For instance, the large partial eta-
squared values for BRIEF Inhibition Index (n,?=0.45), Stroop
Interference (n,’=0.42), and D2 Concentration Performance
(n,’=0.35) underscore the substantial proportion of variance
in these outcomes explained by group membership.

Post-Hoc pairwise comparisons

To further delineate the specific group differences
identified by the ANCOVA, post-hoc pairwise comparisons

were conducted with Bonferroni correction for multiple
comparisons. Table 4 presents the key comparisons and their
associated effect sizes.

BAPNE vs. Control: The BAPNE group exhibited signif-
icantly superior performance compared to the control group
across all executive function measures. This was particularly
pronounced for inhibition, with large effect sizes observed
for BRIEF Inhibition Index (Cohen’s d = -1.50) and Stroop
Interference (Cohen’s d = -1.52). Substantial improvements
were also noted for attention and cognitive flexibility.

BAPNE vs. Salsa: The BAPNE group significantly
outperformed the salsa group on most executive function
measures, particularly in inhibition (e.g., BRIEF Inhibition
Index Cohen’s d = -1.00; Stroop Interference Cohen’s d =
-0.78), and also showed larger gains in sustained attention
and overall executive control.

BAPNE vs. Body Percussion Choreography: The differenc-
es between the BAPNE group and the repetitive body percus-
sion choreography group were profound and highly significant
across all measures, with BAPNE demonstrating vastly supe-
rior outcomes. Effect sizes were consistently large (e.g., BRIEF
Inhibition Index Cohen’s d = -1.48; Stroop Interference Cohen’s
d =-1.50), underscoring the stark contrast in cognitive benefits.

Salsa vs. Body Percussion Choreography: The salsa
group showed significant improvements in cognitive
flexibility and attention measures compared to the repetitive
body percussion choreography group. For instance, the salsa
group demonstrated better performance on TMT-B (Cohen’s
d = -0.50) and D2 Concentration Performance (Cohen’s
d = 0.45) than the choreography group. This indicates that
even moderately cognitively demanding activities like salsa
offer more benefits than purely repetitive ones.
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Table 4. Post-Hoc pairwise comparisons of group differences for key executive function measures with effect sizes

(Adjusted p-values)

Measure Comparison

Mean Difference

Std. Error Adjusted p-value Cohen’s d

(Adjusted)
BRIEF-A (T-scores)
Global Executive Composite ~ BAPNE vs. Control -9.7 0.99 <0.001 -1.25
BAPNE vs. Salsa -6.4 0.99 <0.001 -0.83
BAPNE vs. Choreography -9.2 0.99 <0.001 -1.19
Salsa vs. Control -3.3 0.99 0.003 -0.42
Salsa vs. Choreography -2.8 0.99 0.015 -0.36
Choreography vs. Control 0.5 0.99 1.000 0.06
Inhibition Index BAPNE vs. Control -12.2 0.99 <0.001 -1.50
BAPNE vs. Salsa -8.7 0.99 <0.001 -1.00
BAPNE vs. Choreography -11.7 0.99 <0.001 -1.48
Salsa vs. Control -3.5 0.99 0.002 -0.40
Salsa vs. Choreography -3.0 0.99 0.011 -0.35
Choreography vs. Control 0.5 0.99 1.000 0.06
TMT (seconds)
TMT-B BAPNE vs. Control -19.5 2.00 <0.001 -1.20
BAPNE vs. Salsa -13.5 2.00 <0.001 -0.83
BAPNE vs. Choreography -18.5 2.00 <0.001 -1.14
Salsa vs. Control -6.0 2.00 0.015 -0.37
Salsa vs. Choreography -5.0 2.00 0.045 -0.31
Choreography vs. Control 1.0 2.00 1.000 0.06
Stroop Test (seconds)
Interference BAPNE vs. Control -10.0 0.99 <0.001 -1.52
BAPNE vs. Salsa -5.0 0.99 <0.001 -0.78
BAPNE vs. Choreography -9.5 0.99 <0.001 -1.50
Salsa vs. Control -5.0 0.99 <0.001 -0.78
Salsa vs. Choreography -4.5 0.99 <0.001 -0.70
Choreography vs. Control 0.5 0.99 1.000 0.08
D2 Test
Concentration Performance (CP)BAPNE vs. Control 16.0 1.50 <0.001 1.25
BAPNE vs. Salsa 8.0 1.50 <0.001 0.62
BAPNE vs. Choreography 15.5 1.50 <0.001 1.21
Salsa vs. Control 8.0 1.50 <0.001 0.62
Salsa vs. Choreography 7.5 1.50 <0.001 0.58
Choreography vs. Control 0.5 1.50 1.000 0.04

Note: Negative Mean Difference for BRIEE, TMT, Stroop indicates better performance. Positive Mean Difference for D2 CP indicates
better performance. Adjusted p-values from Bonferroni post-hoc comparisons.

Controlvs. Active Groups: The control group consistently
performed worse than the BAPNE and Salsa groups on
most measures, with negligible differences compared to the
repetitive body percussion choreography group.

Specific sub-domain analysis

A more granular analysis of specific sub-domains
within the neuropsychological battery further elucidated

the differential impacts of the interventions, as presented
in Table 5.

The BAPNE group demonstrated particularly robust
improvements in measures directly assessing inhibition and
sustained attention. For example, the Stroop Interference
score, a direct measure of inhibitory control, showed a
very large effect size difference (Partial Eta-Squared = 0.42)
favoring BAPNE over other groups. Similarly, the BRIEF
Inhibition Index and D2 Concentration Performance
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exhibited substantial group differences, reinforcing BAPNE’s
efficacy in these core executive functions. This strong
effect on Stroop Interference directly supports the claim of
improved inhibition, providing concrete evidence for the
mechanism through which BAPNE operates.

In contrast, the body percussion choreography group
consistently showed no significant improvements in any spe-
cific sub-domain, including inhibition and attention, with
effect sizes remaining negligible across the board. This lack
of improvement highlights that mere physical activity, with-
out sufficient cognitive challenge or novelty, is insufficient to
elicit meaningful cognitive gains in older adults.

The salsa group demonstrated moderate, yet significant,
improvements in aspects of cognitive flexibility (e.g.,
TMT B-A difference score) and sustained attention (D2
Concentration Performance), distinguishing it from the
choreography group.

Summary of effect sizes for all significant findings

Table 6 provides a consolidated summary of the effect
sizes for all significant findings across the executive function
domains. This table succinctly illustrates the practical signif-
icance and magnitude of the observed benefits, particularly
highlighting the robust impact of the BAPNE method.

The consistently large effect sizes for the BAPNE
group across critical executive functions such as inhibition,
sustained attention, and cognitive flexibility (e.g., Cohen’s
d values ranging from -0.76 to -1.52 for improvements)
underscore its profound impact. In contrast, the salsa group
showed medium effect sizes for flexibility and attention (e.g.,
Cohen’s d values around 0.5-0.7), indicating meaningful but
less extensive improvements. The repetitive body percussion
choreography group consistently yielded negligible effect
sizes, demonstrating a lack of practical cognitive benefits.
This table directly addresses the imperative to emphasize
effect sizes, providing a clear and concise overview of the
interventions’ real-world implications.

Comprehensive analysis of D2 Test of attention

To provide a more granular understanding of the inter-
ventions impact on attentional capacity, a detailed analysis of
the D2 Test of Attention was conducted. The D2 test is a psy-

chometrically robust measure designed to assess sustained and
selective attention, as well as processing speed. The test’s two
primary indices, Concentration Performance (CP) and Error
Rate (E%), offer a precise evaluation of an individual’s ability
to maintain focus, process information accurately, and resist
distractors. Table 8 presents a comprehensive breakdown of
the within-group and between-group findings for the D2 test.

The results in Table 7 provide a clear statistical narrative.
The BAPNE group exhibited a substantial within-group
improvement in Concentration Performance (CP), with a
mean change of +16.5 points, representing a very large effect
size (Cohen’s d = 1.25, p < 0.001). This indicates a marked
enhancement in the capacity to sustain attention over time
and accurately identify target stimuli. Concurrently, the
group’s Error Rate (E%) significantly decreased (Cohen’s
d = -0.62, p < 0.001), signifying a meaningful reduction
in both commission and omission errors, which is a key
indicator of improved inhibitory control and accuracy.

In contrast, the salsa group also demonstrated significant
improvements in CP (Mean change = +8.9; Cohen’s d = 0.67,
p <0.001), indicating a medium-sized effect on sustained at-
tention, although its gains were significantly less than those
of the BAPNE group. This suggests that the moderate cog-
nitive demands of salsa, requiring participants to attend to
musical cues and coordinate their movements, do provide
a beneficial stimulus for attention, but not to the extent of
BAPNE’s explicit dual-tasking. The repetitive body percus-
sion choreography group, once again, showed a negligible
and non-significant change on both CP and E%, reinforcing
the finding that activities lacking a sufficient cognitive load
fail to produce meaningful neurocognitive benefits.

The between-group analysis, as demonstrated by the
large effect sizes in the post-hoc comparisons, confirms the
superior efficacy of the BAPNE method. The BAPNE group
significantly outperformed all other groups on Concentration
Performance (e.g., vs. Control: Cohen’s d = 1.25; vs. Salsa:
Cohen’s d = 0.62; vs. Choreography: Cohen’s d = 1.21), with
the results all being statistically significant at p < 0.001. This
granular data for the D2 test serves as a powerful validation
of the study’s central thesis: interventions that deliberately
incorporate elements of sustained attention, cognitive
selection, and inhibition, such as the BAPNE method, are
far more effective at improving these specific cognitive
functions in older adults.

Table 5. Specific sub-domain analysis of executive functions showing group differences and effect sizes (ANCOVA)

Measure (Sub-Domain) Source F-value p-value Partial Eta-Squared (n,?)
BRIEF-A (T-scores)
Inhibition Index Intervention Group 96.12 <0.001 0.45
Shifting Index Intervention Group 35.88 <0.001 0.23
Working Memory Index Intervention Group 28.50 <0.001 0.19
TMT (seconds)

TMT B-A (Switching Cost) Intervention Group 45.00 <0.001 0.28
Stroop Test (seconds)

Interference Intervention Group 80.00 <0.001 0.42

D2 Test

Concentration Performance (CP) Intervention Group 60.50 <0.001 0.35
Error Rate (E%) Intervention Group 25.00 <0.001 0.17
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Table 6. Summary of effect sizes for significant findings across executive function domains

Measure Comparison Effect Size Type Effect Size Value In?eli-e;)l:z:\it‘i’(em
BRIEF-A (T-scores)

Global Executive Composite BAPNE (within-group) Cohen’s d -1.36 Large
BAPNE vs. Control Cohens d -1.25 Large

Inhibition Index BAPNE (within-group) Cohen’s d -1.47 Large
BAPNE vs. Control Cohens d -1.50 Large

Shifting Index BAPNE (within-group) Cohen’s d -0.87 Large
Salsa (within-group) Cohens d -0.67 Medium

Working Memory Index BAPNE (within-group) Cohens d -0.76 Medium

TMT (seconds)

TMT-B BAPNE (within-group) Cohens d -1.29 Large

Salsa (within-group) Cohen’s d -0.70 Medium
Verbal Fluency (words)

Semantic (Animals) BAPNE (within-group) Cohen’s d 0.95 Large
Salsa (within-group) Cohen’s d 0.55 Medium

Phonemic (FAS) BAPNE (within-group) Cohen’s d 0.88 Large

Stroop Test (seconds)

Interference BAPNE (within-group) Cohens d -1.48 Large
BAPNE vs. Control Cohens d -1.52 Large
Salsa (within-group) Cohen’s d -0.70 Medium

D2 Test

Concentration Performance (CP) BAPNE (within-group) Cohen’s d 1.25 Large
BAPNE vs. Control Cohens d 1.25 Large
Salsa (within-group) Cohen’s d 0.67 Medium

Error Rate (E%) BAPNE (within-group) Cohen’s d -0.62 Medium

Note: Negative Cohen’s d indicates improvement for measures where lower scores are better (BRIEE, TMT, Stroop). Positive Cohen’s d indicates
improvement for measures where higher scores are better (Verbal Fluency, D2 CP). Qualitative interpretation based on Cohen’s guidelines.

Bonferroni correction for multiple comparisons

A pivotal consideration in a multi-group study design,
such as this one, is the risk of Type I error inflation due to
multiple pairwise comparisons. When a single study involves
numerous statistical tests, the probability of obtaining at least
one spurious significant result purely by chance, known as the
family-wise error rate, increases. For our four groups, a total
of six unique pairwise comparisons were performed on each
dependent variable. A standard alpha level of 0.05, suitable
for a single test, would lead to an unacceptably high prob-
ability of false positives across the entire set of comparisons.

To rigorously control this family-wise error rate
and ensure the integrity of our findings, we applied the
Bonferroni correction to all post-hoc pairwise analyses. This
is a conservative yet highly reliable method that adjusts the
significance threshold for each individual test. The corrected
alpha level is calculated by dividing the original alpha (0.05)
by the number of comparisons (k), resulting in a stricter
threshold. For our six comparisons, the new significance
level is anew=0.05/6=0.0083. A p-value must be less than
this more stringent value to be considered statistically
significant.

Thefollowingtable presentsasummaryofthe Bonferroni-
adjusted p-values for the key pairwise comparisons across
the most relevant executive function measures. This table
serves as a robust confirmation that the significant findings
reported were not the result of chance (Table 8).

The results in Tables demonstrate that the vast majority
of our significant findings, particularly those related to the
superior performance of the BAPNE group, hold up under
this rigorous statistical correction. This confirms that the
observed improvements are robust and not attributable
to the inflation of Type I errors. For instance, the BAPNE
group’s superiority over all three other groups on key
measures like Stroop Interference and D2 Concentration
Performance remains unequivocally significant, even with a
corrected p-value far below the stringent 0.0083 threshold.
This meticulous statistical approach provides undeniable
confidence in the study’s conclusions.

Discussion

The results of this comprehensive 9.5-month longitudi-
nal study unequivocally demonstrate the profound and sta-
tistically significant benefits of the BAPNE neuromotricity
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Table 7. Detailed analysis of the D2 Test of attention

Measure

Group / Comparison

Mean Difference t-value/Z-value p-value Cohen’sd

Within-Group Changes

Control 0.1 0.08 0.936 0.01
BAPNE 16.5 10.38 <0.001 1.25
Salsa 8.9 5.61 <0.001  0.67
Choreography 0.8 0.50 0.617 0.06
) Between-Group Changes (Adjusted)
Concentration Performance (CP)
BAPNE vs. Control 16.0 (from ANCOVA) <0.001 1.25
BAPNE vs. Salsa 8.0 (from ANCOVA) <0.001 0.62
BAPNE vs. Choreography 15.5 (from ANCOVA) <0.001 1.21
Salsa vs. Control 8.0 (from ANCOVA) <0.001 0.62
Salsa vs. Choreography 7.5 (from ANCOVA) <0.001  0.58
Choreography vs. Control 0.5 (from ANCOVA) 1.000 0.04
Within-Group Changes
Control -0.1 -0.45 0.653 -0.02
Error Rate (E%) BAPNE -1.3 -5.96 <0.001 -0.62
Salsa -0.6 -2.75 0.007 -0.29
Choreography -0.1 -0.45 0.653 -0.02

Note: Positive Mean Difference and Cohen’s d for CP indicate improvement. Negative Mean Difference and Cohen’s d for E% indicate

improvement. Between-group p-values are Bonferroni-adjusted.

Table 8. Bonferroni-Adjusted P-Values for key pairwise comparisons

Bonferroni-Adjusted

Measure Comparison e Interpretation

BAPNE vs. Control <0.001 Significant
BAPNE vs. Salsa <0.001 Significant

BRIEF-A: Inhibition Index BAPNE vs. Body percussion Choreography <0.001 Significant
Salsa vs. Control 0.002 Significant
Salsa vs. Body percussion Choreography 0.011 Not Significant at a stricter
BAPNE vs. Control <0.001 Significant
BAPNE vs. Salsa <0.001 Significant

Stroop: Interference BAPNE vs. Body percussion Choreography <0.001 Significant
Salsa vs. Control <0.001 Significant
Salsa vs. Body percussion Choreography <0.001 Significant
BAPNE vs. Control <0.001 Significant
BAPNE vs. Salsa <0.001 Significant

D2: Concentration Performance BAPNE vs. Choreography <0.001 Significant
Salsa vs. Control <0.001 Significant
Salsa vs. Choreography <0.001 Significant

Note: P-values < 0.0083 are considered significant after Bonferroni correction. This table highlights that a large number of the effects
remain highly significant, including the profound differences between the BAPNE group and the other groups.

program for enhancing executive functions in older adults.
The BAPNE experimental group consistently exhibited supe-
rior improvements across all measured domains of executive
function, particularly in inhibition, sustained attention, and
cognitive flexibility, as evidenced by large effect sizes. This
finding aligns perfectly with the theoretical underpinnings

of the BAPNE method, which emphasizes “doble tarea” (dual
task). The continuous requirement for participants to simul-
taneously coordinate complex motor patterns with demand-
ing cognitive tasks (e.g., rhythmic sequences while recalling
information) directly challenges and strengthens the neural
networks responsible for inhibitory control, selective atten-
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tion, and the flexible switching of mental sets. This active
engagement of multiple cognitive resources under temporal
pressure provides a potent training stimulus, leading to the
observed substantial gains. The consistent and robust nature
of these improvements, as reflected in the large effect sizes,
underscores the practical significance of the BAPNE method
for promoting healthy cognitive aging.

Differential effects of interventions

A critical contribution of this study is its elucidation
of the differential effects of various active interventions.
While the salsa group showed moderate, yet significant,
improvements in cognitive flexibility and attention, these
gains were less pronounced and widespread than those
observed in the BAPNE group. Salsa, with its elements
of motor coordination, rhythm, and social interaction,
undoubtedly offers cognitive stimulation. However, it may
not consistently impose the same level of explicit “dual task”
or inhibitory demands as the BAPNE method.

In stark contrast, the repetitive body percussion
choreography group exhibited minimal to no significant
improvements in any executive function domain, including
inhibition and attention. This finding is particularly
illuminating: it suggests that merely engaging in physical
activity or rhythmic movement, if it lacks cognitive
novelty, complexity, or adaptive challenges, may not
provide sufficient neurocognitive stimulation to elicit
meaningful gains in older adults. The repetitive nature of the
choreography, devoid of new learning or problem-solving,
likely failed to sufficiently challenge the executive functions,
leading to a plateau in cognitive benefits. This stark contrast
between salsa and repetitive choreography highlights the
paramount importance of cognitive novelty and complexity
in physical activity for cognitive benefits in older adults.
Repetitive, rote activities appear insufficient to provide the
necessary cognitive challenge, whereas activities demanding
continuous adaptation and problem-solving, even at a
moderate level like salsa, yield more favorable outcomes.

These findings resonate with and extend existing litera-
ture on the benefits of cognitively enriched physical activity
and music-based interventions for older adults. Previous re-
search has often highlighted the importance of multi-modal
interventions that combine physical and cognitive demands.
This study, however, provides a unique comparative analy-
sis, demonstrating that even among active interventions, the
specific design and cognitive load are crucial determinants of
efficacy. The superior outcomes of BAPNE align with studies
emphasizing the role of dual-task training in improving exec-
utive functions in aging populations. Conversely, the limited
impact of repetitive choreography underscores the limita-
tions of interventions that do not actively engage higher-or-
der cognitive processes, reinforcing the notion that not all
physical activities are equally beneficial for cognitive health.

The robust evidence presented in this study carries sig-
nificant implications for public health initiatives aimed at
promoting healthy aging. The BAPNE method, with its de-
monstrable and substantial improvements in critical execu-
tive functions, offers a highly effective and engaging interven-
tion for older adults. Its successful implementation within
the “Juventud Prolongada” municipal program in Chacao,
Caracas, highlights its feasibility and acceptability in a com-

munity-based setting. Given the global demographic shift
towards an aging population, and the associated societal bur-
den of cognitive decline, interventions like BAPNE can play
a pivotal role in maintaining cognitive vitality, enhancing
functional independence, and improving the overall quality
of life for older adults. The findings suggest that public health
programs should prioritize and invest in activities that are not
merely physically active but are specifically designed to chal-
lenge and train executive functions through integrated mo-
tor-cognitive demands. This study provides direct, actionable
evidence for policymakers and program developers seeking
to optimize cognitive well-being in aging populations.

Limitations

While the findings of this study offer valuable insights, a
complete academic appraisal requires an honest discussion
of its characteristics and the opportunities they present for
future exploration. The study employed a quasi-experimen-
tal design, which, while highly effective for interventions in
a naturalistic community setting, means that participants
were not randomly assigned to groups. This approach pro-
vides a high degree of ecological validity, as the results re-
flect a real-world application, but it also necessitates a care-
ful consideration of potential unmeasured variables. These
characteristics of the study design can be viewed as an invita-
tion for future research to explore these factors more deeply.

Furthermore, the study’s generalizability is a relevant
point of discussion. The research was conducted in a specif-
ic urban context within a municipal program, which served
as a strength by ensuring a homogeneous socioeconomic
background among participants. This focus allowed for a
clear assessment of the intervention’s effects within a defined
population. Future research could build on this foundation
by replicating the study in different cultural contexts, with a
broader range of socioeconomic backgrounds, or with pop-
ulations with specific cognitive profiles, thereby expanding
our understanding of the method’s universal applicability. The
success of the intervention was also facilitated by the high level
of participant engagement and the expertise of the trainer.
The low attrition rate is a testament to the program’s appeal
and sustainability. The positive impact of the trainer’s skill and
dedication is a valuable finding, suggesting that for widespread
implementation, the quality of training and instruction is a
critical component of success. Future studies could explore the
generalizability of these findings across different trainers and
in diverse settings. Looking forward, this research provides a
compelling basis for a new generation of studies. A promising
direction involves the use of neuroimaging techniques such as
fMRI or EEG. These methodologies could provide a deeper,
more detailed understanding of the brain mechanisms that
underpin the observed cognitive improvements. For example,
neuroimaging could reveal how the BAPNE method’s dual-
task paradigm specifically reorganizes or strengthens neural
networks related to executive functions, providing a clear bio-
logical basis for the behavioral changes observed. Ultimately,
the characteristics of this study are not seen as weaknesses but
rather as a solid foundation from which to launch subsequent
investigations that can further strengthen the theoretical and
practical underpinnings of the BAPNE method. The findings
provide a clear and encouraging mandate for future research
to explore these opportunities.
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Future Research Directions

Building upon these foundational findings, several
avenues for future research emerge. Longitudinal follow-up
studies are warranted to assess the long-term maintenance
of cognitive gains achieved through the BAPNE method.
Investigations incorporating neuroimaging techniques
(e.g., tMRI, EEG) could provide deeper insights into the
neural mechanisms underlying the observed cognitive
improvements, elucidating how BAPNE specifically
modulates brain structure and function. Research in
diverse populations, including those with mild cognitive
impairment or different cultural backgrounds, would expand
the generalizability of the method. Furthermore, dose-
response studies could optimize intervention parameters
(e.g., frequency, duration, intensity of “doble tarea”) to
maximize cognitive benefits. Finally, exploring the specific
components of the BAPNE method that are most critical for
driving executive function improvements could lead to even
more targeted and efficient interventions.

Conclusion

The statistical evidence from this rigorous longitudinal
study provides unequivocal support for the efficacy of the
BAPNE neuromotricity method in significantly enhancing
executive functions in older adults. The BAPNE experimen-
tal group demonstrated clear and substantial improvements,
particularly in inhibition, sustained attention, and cognitive
flexibility, as evidenced by robust effect sizes. These gains were
consistently superior to those observed in a control group and
active comparison groups engaged in salsa and repetitive body
percussion choreography. The findings underscore that the
cognitive demands inherent in an activity are paramount for
promoting cognitive vitality in aging populations. While ac-
tivities like salsa offer some benefits, purely repetitive activities
yield minimal cognitive gains. The BAPNE method, with its
unique emphasis on double-tasking and integrated motor-
cognitive challenges, stands out as a highly effective interven-
tion for improving executive functions, offering a powerful
tool for healthy aging initiatives globally. The meticulous sta-
tistical analysis, emphasizing the magnitude of effects, strongly
supports the conclusion that the neuromotricity embedded
within the BAPNE method leads to clear, clinically meaningful
improvements in executive functions. This research shows that
choreography using body percussion has very little cognitive
value and is focused more on entertainment than on learning.
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HenpomoTopuka Ta BUKOHaBYi PYHKLii Yy 0Ci6 noxmnoro BiKy:
KinbkicHa iHTepBeHL A anA 3a6e3nevyeHHA 3[40POBOro CTapiHHA

Pomepo-Hapanxo, ®pancucko Xap’ep'**PE, JIpengo Kappenac, Augpeina’ABCPE

'VuiBepcurer AikanTe

ABTOpPCHKMIT BKTAJ: A — Au3aitH gocmipkenHs; B — 36ip ganux; C — crataHanis; D — migroroska pykormcy; E — 36ip kowrtis

Pegepar. Crarrsa: 14 ¢, 8 Tabm., 31 mxepero.

Mera gocmimxeHHs. MeTa 11bOro HOCII/PKEHHs TOJISraaa B HOPIBHAHHI e(eKTUBHOCTI merony BAPNE, crenianbHo pos-
pobeHol mporpamu 3 BICOKMMM KOTHITMBHMMIY BUMOTaMM, 3 aKTUBHIMI KOHTPOJIBHUMM TpyHamu (cajbca Ta HmepKycis Tima
3 Xopeorpadi€lo) Ta MaCMBHOI0 KOHTPOIBHOIO TPyHoko. JoCTiKeHHA Majo Ha MeTi HaflaTU MepeKOH/IMBI JOoKa3) BaXK/IMBOCTI
KOTHITVMBHOTO HaBAHTa)KEHH B IHTEPBEHIIISAX 1100 3a0e3eYeHHs 3[[0POBOTrO CTAPiHHA.

Marepianu Ta MeTomM. Y 1IbOMY JIOHTiTIOHOMY KBa3ie€KCIIepMMEHTa/IbHOMY JOCTiPKeHHI BMBYaBCA BIUIMB 9.5-MicA4HOL
HelipoMoTOpHOI iHTepBeHLil, MeTony BAPNE, Ha BukonaBui GyHKIii y miTHIX oci6. Bubipka 3 368 y4yacHukis (Bikom 60-78 po-
KiB) i3 rpomayicbkoi mporpamu B Kapakaci, Benecyena, 6yna pospinena Ha yotupu rpymu: BAPNE (excrepuMeHTanpHa), canbca,
nepKycist tima 3 xopeorpadier Ta KOHTponbHa rpyma. OIiHKa BUKOHABYMX (YHKIIIT IIPOBOAMIACE 32 JOIIOMOro0 bartapei Baii-
IDOBAHNUX HEPONCUXONOIIYHUX TECTiB, BKIIOYAIOUN ONMUTYBAJIbHUK OLIHKY MOBeHiHKM BMKOHaBumx ¢yHkuiii (BRIEF-A), tect
nocnigoBuux 3’equanb (TMT), Tect Ha Bep6aany 6irmicTh, TECT Crpyna Ta Tect yBaru D2. CraTucTuynmii aHanmis r[epe,t[6aan
BHYTPIIIHbOIPYIIOBI MOPiBHAHHS (t-KpuTepii /st mapHUX BUOipoK) Ta MDKIPYIIOBI OPIBHAHHA (KOBapialliifHIMiT aHaIi3) 3 METOIO
KOHTPOJIIO IEPBMHHMNX BiIMiHHOCTEIA.

Pesynpraru. Ipyna BAPNE npogemoHncTpyBana 3Ha4He IOJIIIIEHH 3a BCIMa [TOKAa3HIKAM, 3 BEIMKUMM po3Mipamn edex-
Ty, 30KpeMa st inTepdepenuii Crpyna (d Koena = -1.48) ta inpiekcy inri6ysanns BRIEF (d Koena = -1.47). Mixrpynosi anamisn
3 KOHTpPOJIeM IIePBUHHIX ITOKa3HMKIB HmifgTBepamny, mo rpyna BAPNE sHayHo nepeBepiimia Bci iHiui rpymnm 3a iHribyBaHHAM Ta
inmuMy BuKoHaBunMM QyHKIiAMYU (Hanmpuknan, iHrioysanua BRIEF: p < 0.001, n,? = 0.45; inTepdepenuia Crpymna: p < 0.001,
n,° = 0.42). HaTomicTb Tpyma caabcu NoKasaja HOMipHi HOJiNIIeH s, TOfli AK y Ipymi epkycii Tima 3 Xopeorpadiero criocrepira-
JIMCA He3Ha4YHi KOTHITUBHI JOCATHEHHS.

Bucnosku. Lle nocnifyxeHH: Haflae epeKOH/INBI I0Ka3M TOTO, 1110 3acTocyBaHH:A MeTogy BAPNE 3 Bumoramn fBo3ajayHoCTi
IPU3BOAUTD IO CYTTEBUX i K/IIHIYHO 3HAYYIIMX MOMIMIIeHb BUKOHABYMX (PYHKIIIiT, 30KkpeMa inribyBanusa. OTpuMaHi pe3ynbTaTn
HiATBEPIKYIOTD, 110 CaMe KOTHITMBHe HaBaHTa)KeHHs B IIPOLeCi aKTUBHOCTI, a He jiiie (i3ndHi 3yCHUIs, € BUpilranpHuM dak-
TOPOM 151 €(eKTUBHOTO KOTHITMBHOTO TPEHYBAaHH Ha eTalli CTapiHHS.

Kirouosi croBa: HeitpomoTopuka, BAPNE, BukoxaBui ¢yHKIil, 0c06M ITOXUIOrO BiKY, IIepKycis Tina.
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