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ORIGINAL RESEARCH

Analysis of Effect of Music and Art Combined
with Kinect Game Therapy in Improving the
Cognitive Function and Alleviating Negative
Emotions of Alzheimer’s Disease Patients in a

Residential Aged Care Facilities
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ABSTRACT

Background « Alzheimer’s disease (AD) is a major disease
that affects neurological, cognitive, and memory functions
in older adults, and care for AD patients needs to be more
specialized and targeted.

Objective o To analyze the effect of music and art
combined with Kinect game therapy as a special care on
improving cognitive function and alleviating negative
emotions in AD patients in a nursing facility.

Methods ¢ One hundred AD patients admitted to a residential
aged care facility in Changsha, Hunan Province, China, from
December 2020 to December 2022, were selected as the study
subjects. They were divided into the observation group (OG;
n=50) for special care of music art combined with Kinect
game therapy and the control group (CG; n=50) for
conventional care. The activities of daily living scale (ADL)
and mini-mental state examination (MMSE) were used to
assess the neurological and cognitive functional changes in
the two groups before and after the nursing intervention. The

Chunyan Li, PhD, School of Nursing; Hunan University of
Chinese Medicine; Changsha, Hunan; China. Pan Li, PhD,
School of Nursing; Xiangnan University; Chenzhou, Hunan;
China.

Corresponding author: Pan Li, PhD
E-mail: lipan1020@xnu.edu.cn

INTRODUCTION

Alzheimer’s disease (AD) is a degenerative disease of the
central nervous system characterized by progressive cognitive
dysfunction and behavioral impairment, which is extremely
common in the elderly.! According to statistics, the prevalence
of AD is as high as 30-50% in people over 70 years of age and
reaches about 70% in people over 80 years of age.” The onset
of AD is insidious, and its etiology is still unclear. It is
believed to be mainly caused by environmental and genetic
factors.’ The main manifestations of AD are memory
impairment, aphasia, loss of use, loss of recognition, executive

Pittsburgh sleep quality index (PSQI) and self-rating scale of
sleep (SRSS) were used to assess the quality of sleep in both
groups, and the GQOL-74 scale was used to evaluate the
quality of life before and after the intervention. The negative
emotions were tested by the self-rating anxiety scale (SAS)
and self-rating depression scale (SDS). Finally, patient
satisfaction with the care was investigated.

Results o After the nursing intervention, scores of ADL,
PSQL SRSS, SAS and SDS of the OG were lower compared
with the CG, while MMSE and GQOL-74 scores were
higher (P < .05). The results of the nursing satisfaction
survey were also higher in the OG than in the CG (P < .05).
Conclusion « The combined music and art therapy with
Kinect game therapy in elderly institutions can effectively
enhance AD patients’ neurological and cognitive functions,
improve their sleep and quality of life, and alleviate
negative emotions. (Altern Ther Health Med. [E-pub ahead
of print.])

dysfunction, and personality and behavioral changes.* In
elderly institutions, AD patients are a priority group that
deserves attention. As there is no cure, AD patients need to
be given a combination of long-term pharmacological, non-
pharmacological, and careful care to delay the progression of
their disease.® Currently, care for AD is still in the exploratory
stage, and traditional care is often provided in the form of
home, community care or a combination of these. Still, the
results are not satisfactory.® Improving the quality of care for
AD patients is the hotspot and difficult point of modern
clinical research.

Music and art therapy is an emerging fringe discipline
based on theories and methods of psychotherapy, which uses
musical characteristics to design musical behaviors to help
patients eliminate psychological barriers and promote
physical and mental health.” Current research has confirmed
that music and art therapy can promote the recovery of
cognitive and memory functions in patients with
cerebrovascular disease after surgery.®® Recently,
somatosensory Kinect games have also been introduced into
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the field of clinical rehabilitation to help patients improve
their motor and cognitive functions by recognizing the
human body structure and representing patients’ movements
through game characters and using the fun of the games to
promote daily living abilities.'>!!

However, this therapy has been used less frequently, and
there is little research on the care model combining music
and art. Therefore, we analyzed the effect of music and art
combined with Kinect game therapy on improving cognitive
function and alleviating negative emotions in AD patients in
nursing institutions to provide effective guidance for future
clinical application. Below are the details of the study.

MATERIALS AND METHODS
Research objects

The study subjects were 100 cases of AD patients
admitted to a residential aged care facility in Changsha,
Hunan Province, China, from December 2020 and December
2022. Outcome measures. They were to an observation group
(OG) and a control group (CG) (n=50) treated with the
special care of music art combined with Kinect game therapy
and conventional care, respectively. This is a retrospective
study approved by the Ethics Committee of Hunan University
of Chinese Medicine, The Declaration of Helsinki was strictly
followed during the research, and all study subjects signed
informed consent forms by themselves.

Inclusion and exclusion criteria

Inclusion criteria: Complete clinical profile; confirmed
diagnosis of AD."? Age>60 years, self-consciousness and
normal limb movement; mental status symptoms, no
depression. Exclusion criteria: Other major diseases,
including tumors; people with vascular dementia or dementia
from other causes; encephalitis, epilepsy; serious
abnormalities of the heart, liver and kidneys; patients who
have stopped the trial for various reasons; patients with
severe cognitive and memory dysfunction and those who are
unable to communicate normally.

Nursing methods

In the CG, conventional nursing interventions were given.
The nursing staff instructed patients to take medication daily
and provided AD-related knowledge explanation and related
training. The patients were trained to improve memory
function by recalling and asking about what happened in the
short term, encouraged to read newspapers and books aloud to
train their language function, and asked to perform some
simple addition and subtraction calculations and sorting to
exercise their thinking ability. Besides, the patient’s emotional
changes in their daily lives were closely observed, and timely
interventions were given to relieve their negative emotions.
Furthermore, a balanced diet was ensured to help reduce their
symptoms. OG: The OG used music art combined with Kinect
game therapy. In addition to daily and regular instruction on
medication, patients received Kinect game therapy. Using the
Kinect body sensing device, patients were instructed to control

the game with body movements, and simple games were used
to promote active movement to improve motor function and
balance. At the same time, the game scenes were transformed
to train patients’ ability to change their thinking, promote their
movement through the game mode, improve their reaction
ability, and promote functional recovery. Meanwhile, daily
music therapy was combined with selecting suitable types of
music according to patients’ personal preferences. The
adoption of programs such as music listening, reminiscence,
and singing were used to help patients relax their bodies and
minds. Also, music was used to evoke past events, and the
nursing staff was patient with the patients and encouraged
them to help facilitate physical and mental recovery. Patients in
both groups received rehabilitation care for 2 months, and
investigations were conducted before and after the nursing
intervention.

Outcome measures

The activities of daily living scale (ADL)" and the mini-
mental state examination (MMSE)" were used to assess the
changes in neurological and cognitive function in both groups
before and after the nursing intervention, respectively, with
lower ADL scores indicating better neurological function and
higher MMSE scores suggesting better cognitive function. The
Pittsburgh sleep quality index (PSQI)* and self-rating scale of
sleep (SRSS)'¢ were used to assess sleep quality before and after
the intervention in both groups, and higher PSQI and SRSS
indicated poorer sleep quality in patients. The GQOL-74
scale'” assessed the changes in quality of life before and after
the intervention in both groups, including four dimensions of
physical, psychological, social, and material functioning, with
higher scores indicating a more desirable quality of life. The
negative emotions of patients in both groups before and after
the intervention were assessed by the self-rating anxiety scale
(SAS) and self-rating depression scale (SDS)," with lower SAS
and SDS indicating better emotions of patients. Our institutions
own scale was used to count patients’ satisfaction with nursing
interventions, and the results were classified as very satisfied,
basically satisfied, and dissatisfied, with total satisfaction =
(very satisfied + satisfied)/total number x 100%."

Statistical analysis

The data results were statistically analyzed by SPSS 23.0
software (International Business Machines Corporation,
USA) and visualized by GraphPad Prism 9 software
(GraphPad Software, USA). The counting data are expressed
as (%) and compared by the chi-square test. The measurement
data were expressed as (x + s); a t test was used for comparison
between groups, and a paired t-test was used for that before
and after the intervention. P < .05 denoted that the difference
was statistically significant.

RESULTS
Basic data of patients in both groups

The comparison of the basic data such as age, gender,
body mass index (BMI), education level, and ethnicity of the
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Table 1. Basic data of patients in both groups

Education Level
Gender College and above / junior Ethnicity

Age Male / BMI high school, high school / | Han Chinese
Group n | (years) Female | (kg/m?) | el y school and below | / Minority
Observation 28(56.0%) / 12(24.0%) / 25(50.0%) / 50(100.0%) /
group 30| 7308371 (aa.0%) | 201E10 13(26.0%) 0(0%)
Control 30(60.0%) / 9(18.0%) / 27(54.0%) / 48(96.0%) /
group 017265371 040,00 | 250F14 14(28.0%) 2(4.0%)
X2/t 0.541 0.164 0.665 0.543 2.041
P value .590 .685 .508 .762 153

Table 2. Comparison of nursing satisfaction

Group n | Very satisfied | Satisfaction | Dissatisfaction | Total satisfaction
Observation group |50 | 30 (60.0%) 18 (36.0%) 2 (4.00%) 96.00%
Control group 50| 22 (44.0%) 19 (38.0%) 9 (18.00%) 82.00%

X 5.005

P value .025

Figure 1. Neurological and cognitive function changes.
A. Comparison of ADL scores. B. Comparison of MMSE
scores.
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patients in the OG with those in the CG manifested that
there was no statistical difference between them (P > .05),
which confirmed the comparability between the two groups
(Table 1).

Neurological and cognitive function changes

Before the intervention, comparing the results of ADL
and MMSE scores between the two groups showed no
statistically significant differences (P > .05). But, after the
intervention, the ADL scores decreased in both groups, with
lower OG scores than the CG (P < .05). While the MMSE
scores were higher than before the intervention, and those
were even higher in the OG (P < .05) (Figure 1).

Sleep quality changes

Before the intervention, PSQI and SRSS were similarly
not different between the two groups (P > .05). While after
the intervention, PSQI and SRSS reduced significantly in
both groups than before the intervention and were lower in
the OG compared with the CG (P < .05) (Figure 2).

Quality of life changes

The results of GQOL-74 scores were not different
between the two groups before the intervention (P > .05); the
scores of the four dimensions of physical function,
psychological function, social function, and material function
were further increased in the OG after the intervention
compared with the CG (P < .05) (Figure 3).

Mental state changes

SAS and SDS assessment of the changes in the psychology
of both groups of patients showed no statistical difference in
SAS and SDS scores before the intervention (P > .05).
Reduced SAS and SDS scores were found in both groups after
the intervention, with even lower scores in the OG (P < .05)
(Figure 4).

Comparison of nursing satisfaction

The nursing satisfaction survey results showed that the
OG?s total satisfaction was 96.00% and that of the CG was
82.00%. The total satisfaction of nursing in the OG was
higher than that in the CG (P < .05) (Table 2).

Figure 2. Sleep quality changes. A. Comparison of PSQI. B.
Comparison of SRSS.

After intervention
@ Obscrvation group €3 Control group

Before intervention

After intervention
B Observation group E3 Control group

Before intervention

Note: # and & indicate statistically significant differences between the pre-
intervention and observation groups (P < .05).

Figure 3. Quality of life changes. A. Comparison of physical
functioning scores. B. Comparison of psychological
functioning scores. C. Comparison of social functioning
scores. D. Comparison of material functioning scores.
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Figure 4. Mental state changes. A. Comparison of SAS. B.
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DISCUSSION

The effectiveness of the application of both music art
therapy and Kinect game therapy has been demonstrated,”
but there have been few studies on their combined use to
design a special care model for AD patients. By combining
music art therapy and Kinect game therapy, this study
provides a new way for future AD rehabilitation therapy and
a reliable reference and guideline for the clinical use of the
combination therapy.

In this study, we found that after the special nursing
intervention of music and art combined with Kinect game
therapy, the neurological and cognitive functions and the
quality of sleep and life of patients in the OG were significantly
improved. This suggests that music and art combined with
Kinect game therapy can improve the recovery of AD
patients more effectively and enhance their ability to take
care of themselves. In previous studies, we also found
consistent results with the application of music art therapy
and Kinect game therapy in COPD and stroke,*"** which can
corroborate the accuracy of the results of the current study. It
is well known that damage to cholinergic neurons in AD
patients reduces choline acetyltransferase (ChAT) and
acetylcholine in the cerebral cortex and hippocampus,
causing disturbances in circadian rhythms, which are also
thought to be the biological basis for abnormal nocturnal
behavior.?*** Music has been shown to stimulate acetylcholine
secretion in the brain, soothing human tension and regulating
mood and stress.” Music can also promote the secretion of
melatonin, which modulates sleep.® Thus, the use of music
and art therapy not only helps to improve the quality of sleep
of AD patients but also can reduce psycho-behavioral
symptoms. In the meantime, the reduction in nighttime
behavior can improve caregiver stress to a certain extent,
which is of great application in elderly care facilities. On the
other hand, we believe that music and art therapy can create
a safe and relaxing environment for AD patients, enabling
patients to view their disease more ideally and improving
compliance in rehabilitation care. It also reduces patients’
stress response, relaxes them, reduces the negative effects
caused by adverse psychological factors, and promotes the
simultaneous recovery of their orientation and language
functions. This is also confirmed by comparing the SAS and
SDS results of the two groups of patients.

The positive effect of Kinect game therapy, we believe, is
mainly reflected in the improvement of the physiological
functions of patients. Studies have shown that Kinect game
therapy can enhance motor and balance functions in
patients??®: in the game, patients improve thought
transformation and problem-solving skills by choosing
different game scenarios. Movement planning and
organization were trained by changing posture to respond to
changes in the environment during the game. Moreover,
patients should subconsciously control the strength of the
active and antagonistic muscles during the game, which is
important for strengthening their muscle strength. As the
body moves from side to side, the patient’s head also moves

from side to side, reinforcing three-dimensional spatial
motor sensory stimulation and improving balance function.
The large muscle groups of the human body, by participating
in the aerobic exercise with moderate intensity activities, can
improve the body’s ability to inhale, transport and use
oxygen, stimulate the pituitary gland to secrete f-endorphins,
and improve the responsiveness of the central nervous
system to enhance the body’s tolerance to stimuli.”® At the
same time, the recreational nature of the game increases
blood flow and oxygenation to the damaged area. It stimulates
patients’ nerves with the establishment of new cognitive
neural networks, thus promoting functional recovery.® As a
video game, the entertaining and immersive nature of the
somatic game Kinect generates the initiative and enthusiasm
of patients for rehabilitation exercises. It greatly improves the
compliance of AD patients to participate in rehabilitation
training, which can guarantee the rehabilitation of patients in
the long run for AD that requires long and continuous
rehabilitation training.

Finally, the improvement in nursing satisfaction of
patients in the OG was also expected after the special nursing
intervention of music art therapy and Kinect game therapy.
The results also suggest that the use of music art therapy and
Kinect game therapy for special care is not only more helpful
to the recovery of AD patients, but also improves their
overall rehabilitation experience, which is also important for
the future improvement of the overall quality of health care
services in elderly institutions.

Nevertheless, due to the limited study conditions, the
number of cases included in this study is still small, so the
results may have certain contingencies. Besides, the short
research period results in the inability to assess the long-term
prognostic improvement of patients for the time being.
Finally, there are no uniform guidelines for the combined
music and art therapy with Kinect game therapy. Hence,
there may still be some room for optimization and
improvement, and we will follow up with a more in-depth
and comprehensive analysis of the above limitations.

CONCLUSION

The combined music and art therapy with Kinect game
therapy can effectively enhance AD patients’ neurological
and cognitive functions, improve their sleep and quality of
life, and alleviate negative emotions. The implementation of
music art therapy and Kinect game therapy in nursing
institutions is more helpful to the rehabilitation of AD
patients and improves their overall rehabilitation experience,
which has high application significance. However, due to the
small number of cases in this study and the short study
period, we still need to include more subjects and extend the
study period to further validate these results.

ETHICAL APPROVAL
Not applicable.

CONSENT TO PUBLISH

All authors gave final approval of the version to be published.

Li— Music and Art Combined with Kinect Game Therapy in Improving
the Cognitive Function and Alleviating Negative Emotions of AD

ALTERNATIVE THERAPIES, [E-PUB AHEAD OF PRINT]




This article is protected by copyright. To share or copy this article, please visit copyright.com. Use ISSN#1078-6791. To subscribe, visit alternative-therapies.com

COMPETING INTERESTS

The authors report no conflict of interest.

FUNDING

This study was supported by the 2023 Hunan Provincial Natural Science Foundation General Project
“Construction and application of “music art + Kinect game therapy” integrated intervention
programme for AD patients in elderly care institutions based on “Watson care theory” (2023]]30450),
2023 Scientific Research Program of Hunan Provincial Health Commission (B202315028152), 2022
Hunan University of Traditional Chinese Medicine’s school level scientific research project
(2022YYSK010), and Funding for Discipline Construction of Hunan University of Traditional
Chinese Medicine.

AUTHOR CONTRIBUTIONS

Chunyan Li conceived and designed the project and wrote the paper. Chunyan Li generated the data.
Pan Li analyzed the data. Pan Li modified the manuscript. All authors gave final approval of the
version to be published and agreed to be accountable for all aspects of the work.

AVAILABILITY OF DATA AND MATERIALS

'The data supporting this study’s findings are available from the corresponding author upon reasonable request.

ACKNOWLEDGEMENTS
Not applicable.

REFERENCES

1. Lei P, Ayton S, Bush AL The essential elements of Alzheimer’s disease. ] Biol Chem.
2021;296:100105. doi:10.1074/jbc.REV120.008207

2. Swanson CJ, Zhang Y, Dhadda S, et al. A randomized, double-blind, phase 2b proof-of-concept
clinical trial in early Alzheimer’s disease with lecanemab, an anti-A protofibril
antibody. Alzheimers Res Ther. 2021;13(1):80. doi:10.1186/s13195-021-00813-8

3. Breijyeh Z, Karaman R. Comprehensive Review on Alzheimer’s Disease: causes and
Treatment. Molecules. 2020;25(24):5789. doi:10.3390/molecules25245789

4. Ferrari C, Sorbi S. The complexity of Alzheimer’s disease: an evolving puzzle. Physiol Rev.
2021;101(3):1047-1081. doi:10.1152/physrev.00015.2020

5. Graff-Radford J, Yong KXX, Apostolova LG, et al. New insights into atypical Alzheimer’s disease in
the era of biomarkers. Lancet Neurol. 2021;20(3):222-234. doi:10.1016/S1474-4422(20)30440-3

6. Pudelewicz A, Talarska D, Baczyk G. Burden of caregivers of patients with Alzheimer’s
disease. Scand ] Caring Sci. 2019;33(2):336-341. doi:10.1111/scs.12626

7. Wang S, Agius M. The use of Music Therapy in the treatment of Mental Illness and the
enhancement of Societal Wellbeing. Psychiatr Danub. 2018;30(suppl 7):595-600.

8. Mahendran R, Gandhi M, Moorakonda RB, et al. Art therapy is associated with sustained
improvement in cognitive function in the elderly with mild neurocognitive disorder: findings
from a pilot randomized controlled trial for art therapy and music reminiscence activity versus
usual care. Trials. 2018;19(1):615. doi:10.1186/s13063-018-2988-6

9. Im ML, Lee JI. Effects of art and music therapy on depression and cognitive function of the
elderly. Technol Health Care. 2014;22(3):453-458. doi:10.3233/THC-140803

10. Bonnechére B, Jansen B, Omelina L, Van Sint Jan S. The use of commercial video games in
rehabilitation: a systematic review. Int ] Rehabil Res. 2016;39(4):277-290. doi:10.1097/
MRR.0000000000000190

11.  Adomaviciené A, Daunoravi¢iené K, Kubilius R, Varzaityté L, Raistenskis J. Influence of New
Technologies on Post-Stroke Rehabilitation: A Comparison of Armeo Spring to the Kinect
System. Medicina (Kaunas). 2019;55(4):98. doi:10.3390/medicina55040098

12.  Mantzavinos V, Alexiou A. Biomarkers for Alzheimer’s Disease Diagnosis. Curr Alzheimer Res.
2017;14(11):1149-1154.

13.  FengZ,LiQ, ZhouL, Chen Z, Yin W. The relationship between depressive symptoms and activity
of daily living disability among the elderly: results from the China Health and Retirement
Longitudinal Study (CHARLS). Public Health. 2021;198:75-81. doi:10.1016/j.puhe.2021.06.023

14.  Jia X, Wang Z, Huang F, et al. A comparison of the Mini-Mental State Examination (MMSE) with
the Montreal Cognitive Assessment (MoCA) for mild cognitive impairment screening in
Chinese middle-aged and older population: a cross-sectional study. BMC Psychiatry.
2021;21(1):485. doi:10.1186/s12888-021-03495-6

15.  Han Q Liu B, Lin S, et al. Pittsburgh Sleep Quality Index score predicts all-cause mortality in Chinese
dialysis patients. Int Urol Nephrol. 2021;53(11):2369-2376. doi:10.1007/s11255-021-02842-6

16. Xie Y, Wu X, Mou X, et al. Validation of the Self-Rating of Biological Rhythm Disorder for
Adolescents (SBRDA) Scale by Dim Light Melatonin Onset in Healthy Young Adults. J Biol
Rhythms. 2023;38(2):197-207. doi:10.1177/07487304221141939

17.  Xie YE, Huang WC, Li YP, Deng JH, Huang JT. Dynamic interaction nursing intervention on
functional rehabilitation and self-care ability of patients after aneurysm surgery. World ] Clin
Cases. 2022;10(15):4827-4835. doi:10.12998/wjcc.v10.i15.4827

18.  Dunstan DA, Scott N, Todd AK. Screening for anxiety and depression: reassessing the utility of
the Zung scales. BMC Psychiatry. 2017;17(1):329. doi:10.1186/s12888-017-1489-6

19.  Ponce KLP, Tejada-Tayabas LM, Gonzélez YC, Haro OH, Ztiiga ML, Moran ACA. Nursing care
for renal patients on hemodialysis: challenges, dilemmas and satisfactions. Rev Esc Enferm USP.
2019;53:€03502. doi:10.1590/s1980-220x2018011103502

20.  Sharififard N, Sargeran K, Gholami M, Zayeri F. A music- and game-based oral health education
for visually impaired school children; multilevel analysis of a cluster randomized controlled
trial. BMC Oral Health. 2020;20(1):144. doi:10.1186/s12903-020-01131-5

21. Ettenberger M, Calderén Cifuentes NP. Intersections of the arts and art therapies in the
humanization of care in hospitals: experiences from the music therapy service of the University
Hospital Fundacién Santa Fe de Bogotd, Colombia. Front Public Health.
2022;10:1020116. doi:10.3389/fpubh.2022.1020116

22.  Rutkowski S, Rutkowska A, Kiper P, et al. Virtual Reality Rehabilitation in Patients with Chronic
Obstructive Pulmonary Disease: A Randomized Controlled Trial. Int ] Chron Obstruct Pulmon
Dis. 2020;15:117-124. doi:10.2147/COPD.S223592

23.  Ossenkoppele R, van der Kant R, Hansson O. Tau biomarkers in Alzheimer’s disease: towards
implementation in clinical practice and trials. Lancet Neurol. 2022;21(8):726-734. doi:10.1016/
$1474-4422(22)00168-5

24. Liu W, Li J, Yang M, et al. Chemical genetic activation of the cholinergic basal forebrain
hippocampal circuit rescues memory loss in Alzheimer’s disease. Alzheimers Res Ther.
2022;14(1):53. doi:10.1186/s13195-022-00994-w

25.  Quail Z, Carter MM, Wei A, Li X. Management of cognitive decline in Alzheimer’s disease using
a non-pharmacological intervention program: A case report. Medicine (Baltimore).
2020;99(21):¢20128. doi:10.1097/MD.0000000000020128

26. Wang C, Xiao R. Music and art therapy combined with cognitive behavioral therapy to treat
adolescent anorexia patients. Am J Transl Res. 2021;13(6):6534-6542.

27.

28.

29.

30.

Tkbali Afsar S, Mirzayev I, Umit Yemisci O, Cosar Saracgil SN. Virtual Reality in Upper Extremity
Rehabilitation of Stroke Patients: A Randomized Controlled Trial. J Stroke Cerebrovasc Dis.
2018;27(12):3473-3478. doi:10.1016/j.jstrokecerebrovasdis.2018.08.007

Cavalcante-Neto JL, Jelsma D, Draghi TTG, Tudella E, Smits-Engelsman B. Active Video Games
Performance and Heart Rate on the Wii or Kinect in Children with and without Developmental
Coordination Disorder. Children (Basel). 2022;9(12):1823. doi:10.3390/children9121823

Ayed T, Ghazel A, Jaume-I-Cap6 A, Moya-Alcover G, Varona ], Martinez-Bueso P. Feasibility of
Kinect-Based Games for Balance Rehabilitation: A Case Study. ] Healthc Eng.
2018;2018:7574860. doi:10.1155/2018/7574860

Amjad I, Toor H, Niazi IK, et al. Xbox 360 Kinect Cognitive Games Improve Slowness,
Complexity of EEG, and Cognitive Functions in Subjects with Mild Cognitive Impairment: A
Randomized Control Trial. Games Health ]. 2019;8(2):144-152. doi:10.1089/g4h.2018.0029

ALTERNATIVE THERAPIES, [E-PUB AHEAD OF PRINT]

Li— Music and Art Combined with Kinect Game Therapy in Improving
the Cognitive Function and Alleviating Negative Emotions of AD




