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ABSTRACT

Mild cognitive Impairment (MCl) is a transitional state between normal aging and
dementia, characterized by a decline in cognitive functions such as memory, attention, and executive
functions. This study aims to compare the effects of dual-task training (DTT) and rhythmic movement
training (RMT) on executive functions in older adults with MCI.

[VETEEE In this quasi-experimental with a pre-test/post-test design, participants were 40 older adults
(29 women and 11 men) aged =65 years. They were randomly assigned to two groups of RMT and DTT.
Both groups trained for 12 weeks, three times per week, each for 60 minutes. The Wisconsin card sorting
test (WCST) was used to measure cognitive flexibility and attention, and the Tower of London (TolL) test
was used to assess planning and problem-solving. For data analysis, one-way and repeated measures
ANOVA were used.

ST The RMT group showed significant improvements in the TOL test in total score (P=0.001), total
time (P=0.001), and number of errors (P=0.001) after intervention. The DTT group showed improvements
in total score (P=0.001) and total time (P=0.037) in the TOL test. Regarding the WCST score, the RMT
group showed significant improvements in all parameters after intervention, including perseverative
errors (P=0.001), non-perseverative errors (P=0.001), correct responses (P=0.001), and categories
achieved (P=0.005). The DTT group showed improvements only in perseverative errors (P=0.018) and
correct responses (P=0.003) after intervention.
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Introduction

ild cognitive impairment (MCI) is a

transitional state between normal ag-

ing and dementia, characterized by a

decline in memory, attention, and ex-

ecutive functions. This condition has a

different prevalence in different coun-
tries and the conversion rate from MCI to dementia is
notable, making early intervention crucial. The decline in
executive functions is the main concern, which can affect
activities of daily living and quality of life, thus necessi-
tating effective non-pharmacological interventions. This
study aims to compare the effects of physical-cognitive
dual-task training (DTT) and rhythmic movement train-
ing (RMT) on the executive functions of older adults with
MCI. The goal is to determine which intervention is more
effective in improving cognitive functions and delaying
the progression of dementia in older adults.

Methods

This is a quasi-experimental study with a pre-test/post-
test design. Participants were 40 older adults with MCI,
who were selected from three elderly care centers and the
Alzheimer’s Association in Shiraz, Iran. Inclusion crite-
ria were age >65 years, ability to walk without assistive
devices for over 10 meters, a score <26 in the montreal
cognitive assessment (MoCA) test, self-reported memory
problems, and the ability to perform basic daily activities.
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Exclusion criteria were the diagnosis of dementia, ma-
lignant tumors with a life expectancy of less than three
months, unstable neurological or orthopedic conditions,
and having less than six years of education. The partici-
pants were randomly assigned to two groups of DTT and
RMT. The interventions were provided for 12 weeks,
three sessions per week, each for 60 minutes.

The DTT group performed combined physical and cogni-
tive tasks to engage both domains simultaneously, enhanc-
ing executive functions. The RMT focused on rhythmic
physical activities, such as dancing, aimed at improving
both physical and cognitive health through synchronized
movements with music or beats. Cognitive functions were
assessed by the MoCA test, which evaluates various cog-
nitive domains such as orientation, memory, attention, and
language. The Wisconsin card sorting test (WCST) was
used to measure cognitive flexibility and attention, and the
tower of London (ToL) test was used to assess planning
and problem-solving. These tests provided a comprehen-
sive evaluation of participants' cognitive functions before
and after the intervention. For data analysis, one-way and
repeated measures ANOVA were used.

Results

Results indicated significant improvements in execu-
tive function tests for both groups after intervention. The
RMT group showed significant improvements in the
TOL test in total score (P=0.001), total time (P=0.001),
and number of errors (P=0.001). The DTT group showed
improvements in total score (P=0.001) and total time

Table 1. The effect of groupxtime interaction on the dependent variables (n=20)

Between-group

DDT Group RMT Group Comparison
Variables o Within-
Within-group
Pre-test  Post-test . Pre-test Post-test Group Pre-test Post-test
Comparison .
Comparison
Total score 25.30 26.950 0.001 24.45 28.20 0.001 0.367 0.001
Iglt- Total time 550.80 515.50 0.037 591.70 499.90 0.001 0.487 0.021
Number of errors 17.95 17.350 0.305 17.75 14.55 0.001 0.859 0.006
Categories achieved 56.45 58.10 0.137 70.52 55.95 0.005 0.092 0.305
WCST Perseverative errors 7.75 7.05 0.018 7.30 4.85 0.001 0.439 0.001
test Non-perseverative errors ~ 13.55 12.90 0.113 13.55 1.55 0.001 0.860 0.001
Correct responses 34.65 20.38 0.003 32.55 40.65 0.001 0.118 0.003
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(P=0.037) in the TOL test. Regarding the WCST score,
the RMT group showed significant improvements in all
parameters, including perseverative errors (P=0.001),
non-perseverative errors (P=0.001), correct responses
(P=0.001), and categories achieved (P=0.005). The DTT
group showed improvements only in perseverative errors
(P=0.018) and correct responses (P=0.003) (Table 1).

Conclusion

Both physical-cognitive DTT and RMT can lead to
significant improvements in executive functions in older
adults with MCI. However, the RMT is more effective
than DTT. The findings suggest that RMT, which in-
volves multiple domains (physical, cognitive and social),
is more effective for cognitive improvement in older
adults with MCIL.
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4. Rhythmic Movement Intervention (RMI)
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5. Wisconsin Card Sorting Test (WCST)
6. Categories Achieved

7. Perseverative Responses

8. Non-Perseverative Errors

9. Correct Responses
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10. Tower of London Test (Tol)
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12. Brain Derived Neurotrophic Factor (BDNF)
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