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Background: Mild cognitive impairment (MCI) is known as a transitional stage or phase
between normal aging and dementia. In addition, it is associated with an increased risk of
dementia. Research has shown that moderate-intensity exercise is associated with a decreased
risk of cognitive impairment. Two recent studies demonstrated that dance interventions are
associated with improved cognitive function in the elderly with MCI.

Purpose: We evaluated the effect of a moderate-intensity aerobic dance routine on the cogni-
tive function in patients with MCIL.

Patients and methods: This is a single-blind randomized controlled trial. Sixty MCI patients
were randomized to receive either treatment (aerobic dance routine + usual care) or control (usual
care only) for 3 months. All patients received usual care for an additional 3 months thereafter.
The aerobic dance routine was a specially designed dance routine which involved cognitive
effort for patients to memorize the complex movements. Wechsler memory scale-revised logical
memory (WMS-R LM) and event-related evoked potentials (ERPs) P300 latency were used to
assess patients’ cognitive function at baseline, 3 months, and 6 months.

Results: Twenty-nine patients received exercise therapy and 31 patients received usual care.
Patients in the treatment group showed a greater improvement in memory (difference in WMS-R
LM changes over 3 months 4.6; 95% CI 2.2, 7.0; p<<0.001) and processing speed (difference in
P300 latency changes over 6 months —20.0; 95% CI=-39.5, —0.4; p<<0.05) compared to control.
Conclusion: This dance routine improves cognitive function, especially episodic memory and
processing speed, in MCI patients and merits promotion in communities.

Keywords: mild cognitive impairment, dance, cognitive function, memory

Introduction

The initial diagnostic criteria for mild cognitive impairment (MCI) was published by
Petersen et al in 1999, with a focus on memory impairment.! The construct of MCI
has evolved over the past decade and broadened to include impairments in other
areas of cognitive functions.?® Nowadays, MCI is categorized into amnestic MCI,
where memory loss is the main symptom, and non-amnestic MCI, where memory
is not impaired; however, other processing abilities such as organizing, planning,
reasoning, learning, or judgment may be affected.* Among people aged =65 years,
the prevalence of MCI ranges from 16% to 20%, and the 5-year cumulative incidence
ranges from 22.9% to 30.1%.5° The amnestic MCI is the most common subtype of
MCI, with a prevalence of 10%—14% in the elderly population.” MCI is considered
an intermediate stage between the expected cognitive decline of normal aging and
dementia, with a conversion rate of approximately 10% per year.” People with MCI
have an increased risk of developing Alzheimer’s disease or dementia, and more than
half of them develop clinical dementia during their life.® "
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To date, no medications have proven effective in treating
MCI.!? However, some non-pharmacologic interven-
tions, such as a Mediterranean diet,"*> moderate—intensive
exercise,'*!* social activities,”!® and cognitive training,'”"°
have shown promising results through observational research.
Recent studies suggest that dance interventions may be more
effective in preventing and slowing the progression of MCI
because it combines physical, social, and cognitive activi-
ties together as well as reduces anxiety and depression.!>202!
Data from recent trials have demonstrated that dance inter-
ventions are associated with an improved cognitive function
in the elderly with MCI1.%22* The dance interventions in these
two trials comprise various complex movements that require
considerable efforts to learn and employ them properly.
However, it is unclear whether it is the effort of learning
complex movements or the intensity of the movements that
improves cognitive functions to a greater degree. In addition,
there is uncertainty with regard to whether cognitive improve-
ment will persist after patients stop dancing. We designed a
single-blind randomized controlled trial (RCT) to 1) assess
the effectiveness of a specially designed moderate-intensity
aerobic dance routine on cognitive functions, compared to
the usual care, in patients with amnestic MCI over 3 months,
and 2) determine whether the intervention effect persists after
the intervention has been discontinued for 3 months.

Patients and methods

Study design

This parallel-group RCT was reviewed and approved by the
Ethics Committee of the First Affiliated Hospital of Nanjing
Medical University (Jiangsu Provincial People’s Hospital).
This study was registered on the Chinese Clinical Trial
Registry (Registration no.: ChiCTR-INR-15007420). All
patients provided written informed consent. The physician
who assessed patient outcomes was blinded to the treatment
allocation.

Patients

Patients were recruited through the dementia clinic at the
First Affiliated Hospital of Nanjing Medical University or
through radio and newspaper recruitment ads. Patients who
lived in Nanjing, China, were eligible for participating in
this study if they met the following inclusion criteria: 1) age
between 50 and 85 years (both inclusive); 2) diagnosed
with MCI according to the National Institute on Aging
and Alzheimer’s Association (NIA-AA) guidelines® and
had memory problems for at least 3 months;* 3) had a
Mini-Mental State Examination (MMSE) score =25 and a

Montreal Cognitive Assessment (MoCA) score =<26;%2¢ and
4) provided written informed consent.

Patients were excluded from the study if they 1) were
diagnosed with vascular dementia based on the National
Institute of Neurological Disorders and Stroke and the Asso-
ciation Internationale pour la Recherché et I’Enseignement
en Neurosciences (NINDS-AIREN) criteria;?’ 2) had a
Hachinski Ischemic score (HIS) >4;>* 3) had disabilities
(eg, deafness, blindness, or severe language barriers)
which posed significant challenges for cognitive assess-
ments; 4) took any medications in the past 6 months which
may cause impaired or improved cognitive performance;
5) were participating in other clinical trials; 6) had unstable
hypertension, ischemia myocardial, malignant arrhythmia,
or arthralgia of lower limbs; or 7) were considered at high
risk, according to the symptom-limited maximum exercise
test (see below for details), when carrying out exercises.

The symptom-limited maximal exercise test was conducted
before randomization to determine the safety of the dance rou-
tine and the maximum heart rate for all patients. In this test,
cardiac function and fitness were evaluated using the Modified
Bruce Protocol.?® Twelve-lead electrocardiography (ECG)
and oxygen saturation were monitored during the test. Both
the intensity level of physical activity, measured using the
Borg Rating of Perceived Exertion scale,” and blood pressure
were also recorded. Patients were asked to stop the test and
had a 15-minute rest if 1) they experienced any discomfort
or intolerable fatigue; 2) their ECG showed a horizontal or
down-sloping ST depression =3 mm; 3) they had moderate
to severe angina pectoris; or 4) their systolic blood pressure
dropped =10 mmHg. The maximum heart rate was consid-
ered as the heart rate when they stopped the test. If the discom-
fort, intolerable fatigue, or angina pectoris did not completely
alleviate after resting, on taking nitroglycerin, or if the ECG
and blood pressure did not return to normal after a 15-minute
rest, patients were considered at high risk to undertake the
dance routine and, therefore, were excluded from the study.

Randomization

Patients were randomized on an equal basis to receive either
the intervention (perform a dance routine in addition to the
usual care) or control (usual care only) based on a computer-
generated randomization sequence by an independent
statistician. A clinician opened a sequentially numbered,
sealed, opaque envelope containing the treatment allocation
if the eligibility criteria for enrollment were matched. The
unblinded clinician was involved in neither the enrollment
nor the outcome assessment.

submit your manuscript

1692

Dove

Clinical Interventions in Aging 2018:13


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Aerobic dance routine for mild cognitive impairment

Intervention

All patients received counseling from a physician at baseline,
3 months, and 6 months in promoting a healthy lifestyle to
prevent cognitive decline. Moreover, patients in the treatment
group were asked to attend a 35-minute dance session 3 times
aweek for 3 months at the First Affiliated Hospital of Nanjing
Medical University. In the first 2 weeks, a dance instructor
taught the participants a specially designed dance routine to
ensure all participants could perform the dance correctly.
Patients danced together with the dance instructor in each
session. After 3 months, patients in the treatment group were
encouraged to continue practicing the dance routine in their
own home.

The target heart rate was set as 60%—80% of the maxi-
mum heart rate to ensure safety while producing the desired
effect. Patients were asked to wear cardiotachometers
(ONrhythm 50, GEONATURE) on their left wrists during
each session, and their heart rates were monitored by two
physical therapists during the dance class. The dance rou-
tine (https://www.youtube.com/watch?v=Wulvlenht[0),

designed by an experienced physical therapist, lasted
approximately 35 minutes. The routine included a 5-minute
warm-up, a 25-minute dance with the target heart rate,
and a 5-minute cool-down. Patients performed this dance
routine in synchronization with a musical phrase of eight
rhythmical meters with a general value of 4/4 each. The
warm-up session included stepping and breathing, head
movement, side bending, and turning exercises. The cool-
down session included slow shoulder movement, stepping,
and breathing exercises. The dance session included seven
sub-sessions performed consecutively: knee bending, heel
up, boxing, shoulder movement, kicking, square-stepping,
and sculling exercises. Each sub-session comprised six
movements (two repetitions of stepping, first and sec-
ond movements in the sub-session) and was repeated
three times. For example, in the kicking sub-session, the
first and second movements were left kicking and right
kicking, respectively. Concentration and memory were
required to perform this dance routine smoothly and
correctly.

Outcome measurements

The outcome measurements were assessed for all patients
at baseline, 3 months, and 6 months. Two physicians and
one technician who were blinded to the randomization
completed all the outcome measurements. All assessments
were done at the First Affiliated Hospital of Nanjing Medical
University.

Wechsler Memory Scale-Revised logical

memory test

The logical memory (LM) subtest of the Wechsler Memory
Scale-Revised (WMS-R) was used to assess patients’
memory performance — the primary outcome of this study.
In the WMS-R LM subtest,*® two short stories (each contain-
ing 25 idea units) were read out loud to the patient, who was
instructed to recall the details immediately after each story.
The WMS-R LM score was calculated as the total number
of idea units recalled by the patient for both stories, ranging
from 0 to 50. In this study, the WMS-R Fourth Edition of
Chinese version (adult battery) was used to assess the logical
memory of each patient.’!

Montreal Cognitive Assessment

The overall cognitive function was assessed using the
Montreal Cognitive Assessment (MoCA) Beijing version
(2004), which is a cognitive screening test designed to assist
the detection of MCI and Alzheimer’s disease and to evaluate
aspects of attention, language, verbal memory, visuospatial
function, executive function, and orientation. The MoCA
score demonstrated high sensitivity and specificity for
differentiating individuals with MCI from healthy elderly
individuals.?* The MoCA score ranged from 0 to 30, with
higher scores indicating better cognitive function. A cutoff
of 26 (after correction for education) was recommended for
the diagnosis of cognitive disorders and 16 for Alzheimer’s
disease in the United States.*

Symbol Digit Modalities Test

The Symbol Digit Modalities Test (SDMT) — a sensitive
instrument for detecting changes in the cognitive function
over time and in response to the treatment* — was used
to assess sustained and complex attention, information-
processing speed, and working memory. In this test, patients
were required to find the digit corresponding to a specific
symbol and to complete a list of 110 symbol-digit pairs. The
score was defined as the number of correct answers chosen
within 90 seconds.

Trail Making Test

The Trail Making Test (TMT), which comprises two parts
(A and B), was used to evaluate processing speed and execu-
tive function.* Both parts of the TMT consisted of 25 circles
distributed over a sheet of paper. In Part A (evaluating visual
perception abilities, perceptual/motor speed, and speed pro-
cessing), the circles were numbered 1-25, and patients were
asked to draw lines to connect the numbers in ascending order
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(ie, 1-2-3 ... 25). In Part B (evaluating mental flexibility), the
circles included both numbers (1-13) and letters (A-L), and
patients were asked to connect the circles in an ascending
pattern, while alternating between numbers and letters (ie,
1-A-2-B-3-C, etc.). Patients were timed when they connected
the “trail”.

Forward and backward Digit Span Task
The forward and backward Digit Span Task (DST; Chinese
version) was used to evaluate short-term verbal memory.
In the forward DST, a sequence of numbers was read out
to the patient, and he/she was then required to repeat these
numbers. This process continued until the patient could no
longer remember either the full sequence of numbers or in
the correct order. In the backward DST, the patient was asked
to repeat the sequence in the reverse order. This process was
also continued until he/she made an error. The DST was
scored by the amount of numbers the patient was able to
remember in each test.’¢*’

Functional Activities Questionnaire

The Functional Activities Questionnaire (FAQ) was used
to assess patients’ instrumental activities of daily living
(IADL).*® Patients were asked to rate their IADL on ten
categories. Each category was rated as follows: O=normal;
1=has difficulty but does by self; 2=requires assistance; and
3=dependent. The sum score ranged from 0 to 30, with higher
scores indicating poor performance.

Short Form Health Survey

The 36-item Short Form Health Survey (SF-36; Chinese
version) was used to assess the patient’s quality of life
across multiple dimensions, including limitations in physi-
cal, social, and usual role activities due to physical and
emotional problems as well as bodily pain, general mental
health, general health perceptions, and vitality. The overall
score ranged from 0 to 149, with lower scores reflecting poor
quality of life.

Geriatric Depression Scale

The 15-item Geriatric Depression Scale (GDS-15) was used
to assess the patient’s subjective experience of depression
in the last week.* Each item in the GDS-15 was scored
dichotomously (yes/no). The GDS-15 scoreranged from0to 15,
with higher scores indicating more depressive symptoms.

Event-related potential
Event-related potential (ERP), derived from electroencepha-
lography, was used to study the brain neural activity. Auditory

ERP has a defined set of key components from 100 to 600 ms
after the stimulus. The P300 component is the positive
ERP that occurs approximately 300 ms after the onset of
a stimulus.*! P300 latency (delay between stimulus and
response) and amplitude were used as neuropsychological
indicators of cognitive impairment because of its objectiv-
ity and noninvasiveness.*>* The P300 latency is usually
interpreted as the speed of responding to a stimulus — that is,
the speed of evaluating the information content of relevant
stimulus. Shorter latencies indicate superior cognition per-
formance compared to longer latencies. P300 amplitude
reflects stimulus information such that greater attention
yields larger P300 waves. Reduced P300 amplitude indi-
cates a broader neurobiological vulnerability. P300 latency
has been recognized as an objective and sensitive tool to
discriminate patients with MCI from normal aged controls
and patients with Alzheimer’s disease. Moreover, it can be
used as an indicator of cognitive deterioration in longitudi-
nal analyses.* Brain Amp 32 AC system (Brain Products,
Gilching, Germany) was used to assess ERP P300 latency
and amplitude with a sampling rate set to 500 Hz, impedances
kept below S5kQ, and scalp positions placed according to the
international 10-20 system. The P300 latency and amplitude
were measured using Brain Vision Analyzer 2.0 software
(Brain Products, Munich, Germany).

Adverse events

Patients were questioned about adverse events at each study
visit. Research staff recorded all directly observed adverse
events and those reported by patients.

Sample size calculation

Changes in memory (measured using the WMS-R LM)
at 3 months was considered as the primary outcome for
sample size calculation. To detect a moderate effect size of
0.75 SD, a minimum sample size of 56 (28 per group) was
required to achieve 80% statistical power at the significance
level of 0.05 (two-sided).

Statistical analysis

Analyses were conducted using SAS, version 9.3 (SAS
Institute Inc., Cary, NC, USA). Categorical variables were
summarized using frequency and percentage. Continuous
variables were summarized using mean and SD or median
and interquartile range (IQR), as appropriate. For the pri-
mary analysis, linear mixed-effects modeling for repeated
measures over time was used, with the WMS-R LM score as
the dependent variable and time, group, and time-by-group
interaction as independent variables. Changes within each
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group over time and the intergroup contrast in the WMS-R
LM score, and the corresponding 95% Cls, were reported.
The same analysis was conducted for MoCA, forward and
backward DST, TMT Part A/B, SDMT, SF-36 score, FAQ,
GDS-15, and P300 latency and amplitude.

Results

We used the CONSORT statement to facilitate complete and
transparent reporting of this trial.** Recruitment started in June
2014 and closed in January 2015. The final follow-up visit
was in July 2015. We screened 112 adults who experienced
memory loss or other cognitive impairments and showed
interest in this study. Fifty-two were excluded due to either not
meeting the inclusion criteria (n=51) or meeting the inclusion

criteria but losing interest in participating in the study (n=1).
Sixty patients were randomized to receive either the interven-
tion (n=29) or control (n=31). The flow of patients through the
trial and the details of dropouts are shown in Figure 1.

From baseline to 3 months, a total of 36 dance ses-
sions were offered to the patients in the intervention group.
The median number of sessions that patients attended was
36 (IQR=34, 36). Every patient attended at least 32 dance
sessions. No adverse events were reported or observed over
the 6 months of the study period.

Patient characteristics at baseline
Of'the 60 patients (mean age+SD=69.617.0 years), 36 (60%)
were female and 53 (88%) had a high school or higher

Assessed for eligibility
(n=112)

Excluded (n=52)
* Not meeting inclusion

criteria (n=51)
o Eligible but without
interest (n=1)

A4

(n=

Randomized

A 4

4

Allocated to intervention (n=29)

* Received allocated
intervention (n=29)

* Did not receive allocated
intervention (n=0)

Allocated to control (n=31)

* Received allocated
intervention (n=31)

* Did not receive allocated
intervention (n=0)

Intervention not completed

(n=2) due to:

» Diagnosed with cancer »
(n=1) )

* Moved to another city
(n=1)

A

A

Completed assessment and
analyzed at 3 months (n=27)

Completed assessment and
analyzed at 3 months (n=31)

A

Missed assessment at

6 months (n=4) due to

» o Weather-related
transportation difficulty (n=2)

e Loss of interests (n=2)

y

Completed assessment and
analyzed at 6 months (n=27)

Completed assessment and
analyzed at 6 months (n=27)

Figure | Patient disposition during the trial.
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education level. The characteristics of patients in the
intervention and control groups were similar at baseline
(Table 1). Moreover, the cognitive function, quality of life,
and physical activity parameters were comparable between
patients in different groups (Table 2).

Within-group comparison of patient
outcomes

Patients in the intervention group improved significantly
at 3 months in memory (mean increase in WMSR-LR 3.4;
95% CI 1.6, 5.1; p<<0.05), processing speed (mean changes
in P300 latency —17.3 ms; 95% CI -31.1, -3.5; p<<0.05),
and cognitive function (mean increase in MoCA 1.6; 95% CI
0.8, 2.3; p<<0.001). These improvements were still observ-
able at 5 months. Moreover, their quality of life at 6 months
improved significantly compared to that at baseline (mean
increase in SF-36 score 6.1, 95% CI 1.1, 11.2, p<<0.05)
(Table 2).

Patients in the control group had a significant improve-
ment at 3 months in the cognitive function (mean increase in
MoCA 0.7;95% CI1 0.0, 1.4; p<<0.05) and depression symp-
toms (mean GDS-15 score change —3.4, 95% CI -5.2, —1.5;
p<0.01). A similar improvement was observed at 6 months
as well. However, patients’ memory (mean change in forward
and backward DST —1.2, 95% CI -2.2, —-0.2; p<<0.05) and
processing speed (mean increase in P300 latency 15.6, 95%
CI 1.7, 29.4; p<<0.05) worsened at 6 months (Table 2).

Table | Patient characteristics at baseline

Between-group comparison of patient

outcomes

Compared to patients in the control group, patients in the
intervention group showed a greater improvement in episodic
memory at 3 months (difference between the changes in
WMSR-LM 4.6,95% C12.2,7.0; p<<0.001) and in processing
speed at 6 months (difference between the changes in P300
latency —20.0, 95% CI -39.5, —0.4; p<<0.05) (Table 2).

Discussion

This study demonstrates that patients who participated in this
3-month, moderate-intensity, aerobic dance routine had a
greater decrease in the duration of stimulus evaluation (ie, a
greater increase in the processing speed) and more improve-
ment in episodic memory compared to those under usual care
only. Our dance routine consists of a sequence of movements
assembled in a specific order. Learning how to combine
dance steps requires practice (repetition) and cognitive
efforts including concentration, consciousness, and, particu-
larly, episodic memory. This may be the cause of improved
processing speed and episodic memory among those in the
dance group compared to those in the control group. Doi
et al reported that dance was associated with a significant
improvement in story memory and global cognition among
patients with amnestic MCIL.?> Furthermore, our results
confirm these findings that dancing has a beneficial effect
on the cognitive function in MCI patients.?>?* Compared

Characteristics Treatment group Control group p-value
(n=29) (n=31)
Age (years), mean (SD) 70.3 (6.7) 69.0 (7.3) 0.47
Female, n (%) 15 (51.7%) 21 (67.7%) 0.29
Height (cm), mean (SD) 154.8 (9.6) 157.1 (8.9) 0.42
Weight (kg), mean (SD) 58.1 (8.8) 58.3 (10.5) 0.30
Six-minute walking test (m), mean (SD) 5.7 (6.8) 5.4 (6.4) 0.17
Timed 10-m walk test (with self- 7.0 (1.1) 7.7 (1.2) 0.08
selected velocity) (m/s), mean (SD)
Timed 10-m walk test (in fast- 5.5 (1.0) 5.5(0.8) 0.98
velocity) (m/s), mean (SD)
High blood pressure*, n (%) 8 (47.1%) 18 (72.0%) 0.12
Hachinski Ischemia Scale 0.27
0 12 (41.4%) 7 (22.6%)
| 11 (37.9%) 13 (41.9%)
=2 6 (20.7%) Il (35.5%)
Education level, n (%) 0.42
High school or less 4 (13.8%) 3 (9.7%)
College/university Il (37.9%) 17 (54.8%)
Postgraduate 14 (48.3%) Il (35.5%)

Note: *High blood pressure is defined as systolic blood pressure >140 mmHg or diastolic blood pressure >90 mmHg.
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Table 2 Comparison of clinical parameters between two study groups

Outcome Summary at different time point® From baseline to 3 months From baseline to 6 months
by group mean (SD) mean (95% CI) mean (95% CI)
Baseline 3 months 6 months Within-group Between-group Within-group Between-group
change® difference in changet change* difference in changet

Wechsler Memory Scale-Revised, Logical Memory
Exercise 143 (54) 17.5(3.8) 16.7 (6.3) 3.4 (1.6, 5.1)* 4.6 (2.2, 7.0)*%* 2.8 (0.9, 4.6)* 2.8(0.2,54)
Control  15.5(5.2) 143 (4.3) 15.5 (5.4) -1.2(-2.9,04) 0.0 (-1.8, 1.8)

Montreal Cognitive Assessment
Exercise 232 (1.9) 247 (22) 25.0 (2.4) 1.6 (0.8, 2.3)** 0.8 (-0.1, 1.8) 1.9 (1.0, 2.8)** 0.2 (-1.0, 1.4)
Control 229 (2.1) 23.6(1.8) 24.7 (2.4) 0.7 (0.0, 1.4)* 1.7 (0.8, 2.6)**

Digit Span, forward and backward
Exercise 168 (2.7) 169 (2.3) 16.8 (2.2) 0.1 (=11, 1.3) 02 (-14,1.9) 0.0 (-1.0, 1.0) 1.2 (0.2, 2.6)
Control  17.2(29) 17.0 (2.9) 15.9 (3.0) -0.2 (-1.3,0.9) -1.2(-2.2, -0.2)*

Trail Making Test, Part A
Exercise 74 (29) 66 (25) 60 (20) -8.7(-17.2,02) —74 (-19.0,4.3) —15 (24, -6)* —-10(-23,2)
Control 70 (23) 69 (20) 66 (22) -1.3(-94,6.7) —4.9 (-13.6,3.8)

Trail Making Test, Part B
Exercise 200 (73) 158 (49) 171 (91) —42 (—62, 23) —-32 (=59, —4)* -30(-52,7) —20 (52, 1)
Control 187 (67) 177 (48) 179 (69) —-11 (=30, 8) -9 (-32, 13)

Symbol Digit Modalities Test
Exercise 32 (9) 36 (9) 37.(9) 3.6 (0.8, 6.5)* 3.4 (-06,7.3) 5.2 (2.3, 8.0)* 1.7 (-2.3,5.7)
Control 33 (I1) 33 (1) 35 (13) 0.3 (-24,29) 3.5 (0.6, 6.3)*

Short Form Health Survey-36
Exercise 108 (17) 114 (17.7)  115(18) 5.2 (0.1, 10.4) 24 (—4.6,94) 6.1 (1.1, 11.2)* 5.6 (-1.5,12.7)
Control 109 (15) 112 (147) 111 (17) 2.8(-2.0,7.7) 0.5 (4.5, 5.5)

Functional Activities Questionnaire
Exercise 1.4 (2.2) 0.7 (1.5) 0.7 (1.7) —0.7 (-1.7,0.2) 0.1 (1.2, 1.3) —0.7 (-1.7,0.3) 0.6 (-0.8, 2.0)
Control 2.0 (2.4) 1.2 (1.9) 0.7 (1.2) —0.8 (-1.7,0.1) -1.3(-2.3,03)

Geriatric Depression Scale-15
Exercise 123 (7.2) 10.4 (6.0) 10.2 (7.0) -1.9 (3.9, 0.0) 1.4 (-1.3,4.1) -2.1 (-4.2,0.1) 1.2 (-1.9,4.2)
Control  14.5(6.9) 11.2 (6.0) 11.2 (6.7) —3.4 (-5.2, - 1.5)** -3.2 (=54, -1.1)*

P300 Latency (ms)
Exercise 440 (34) 424 (40) 435 (26) —17 (31, —4)* -7 (=26, 12) —4.4(-182,94)  -20 (40, -0.4)*
Control 431 (38) 421 (38) 445 (23) —10 (24, 3) 15.6 (1.7, 29.4)*

P300 Amplitude (v)
Exercise 7.9 (5.8) 7.3 (3.9) 89 (4.9) —0.4 (2.7, 1.8) -1.2 (43, 1.9) 1.2 (-1.1, 3.5) 0.1 (-3.2,34)
Control 8.8 (5.7) 9.4 (6.9) 9.6 (6.9) 0.8 (—1.4,2.9) I.1(-1.3,3.5)

Notes: ¥0.001 = p < 0.05; **p <0.001; *Within-group change is calculated as the outcome measure at follow-up minus the measure at baseline; ‘Between-group difference
in change is calculated as the change over the follow-up period in the intervention group minus the change in the control group.

to the previous trials, which emphasized the variability and
complexity of the dance movements, our trial focused on
the intensity of the dance movements and ensured patients
achieved their target heart rates at each training session. As the
prolonged P300 latency in MCI patients implies the increased
information-processing time,** our findings indicated
aerobic dance could improve patients’ processing speed.
Moreover, we followed up patients for another 3 months
after they discontinued the dance intervention and found that
the memory improvement that was previously achieved was
attenuated. The processing speed of patients in the dance
group (measured using the P300 measure) returned to their

baseline levels. This may be due to decreased intensity when
practicing the dance at home between 3 and 6 months. In con-
trast, the processing speed of patients in the control group
showed a significant decrease by 6 months. These findings
highlight two major findings: first, it is essential to perform
the moderate-intensity dance routine regularly in order to
maintain its beneficial effects, and, second, dance sessions
offered at local community centers may be helpful in facilitat-
ing attendance in the older population. Further investigation
is needed to understand the mechanism by which the dance
intervention benefits the MCI patients — that is, whether the
changes of rhythm and the spatial awareness in the dance
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movements activate place cells and grid cells, or the aerobic
exercise delays the degeneration of nerve cells.*!

Moderate-intensity exercise has been shown to have a pos-
itive effect on the cognitive function in patients with MCI and
delay the onset of AD;**%* however, it tends to be disregarded
by many people, especially those with MCI and a risk of AD.
In addition, the effect of exercise on the cognitive function
depends on how often the exercise is performed. Exercising
regularly, as opposed to exercising occasionally, is essential in
order to experience an improvement in the cognitive function.
However, it can be challenging for elderly people to exercise
on a regular basis due to lack of motivation and enjoyment.
A previous study reported an adherence rate of 79.2% to a
moderate-intensity exercise program in elderly people with
MCIL." The dance routine in our study, performed with peers
in synchronization with rhythmic music, can provide an
enhanced environment and, therefore, is more attractive and
enjoyable for elderly people. In addition, this dance routine
can be easily organized at community centers; thus, people
can attend the dance sessions conveniently at low or no cost.
We believe this dance routine will bring considerable eco-
nomic and social benefits when applied in communities.

We acknowledge that there are some limitations of
this study. First, we could not demonstrate that the dance
routine was significantly superior to usual care in improv-
ing patients’ overall cognitive function due to the lack of
statistical power. However, we were able to show that overall
cognitive function was improved for patients in both groups,
and the improvement was substantially more for patients in
the intervention group. Second, we focused on patients with
amnestic MCI only, and our findings may not apply to those
with non-amnestic MCI.

A recent review by Karkou and Meekums suggests that
trials of high methodological quality, large sample sizes,
and clarity in the way the intervention is put together and
delivered are needed to assess whether dance interventions
are an effective intervention for dementia.’* The present trial
shows that this specially designed aerobic dance routine
improves the cognitive function, especially episodic memory
and processing speed, in patients with MCI. Our results
suggest that dance movement therapy may be a promising
intervention for the treatment of dementia in the early stages
of cognitive impairment.
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