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Introduction

» 20% of people aged 60 and above have mild cognitive impairment (MCI).12

» 1/3 of people living with MCI due to Alzheimer’s disease (AD) develop
dementia within 5 years, while poor sleep health introduces additional risks.34

» In transgenic AD mice models,
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» 40Hz-Sound has emerged as a potential cognitive enhancement modality for
individuals with MCI or AD in some pilot studies.’-1> -II‘II-I-
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Introduction

Both Preferred Music and 40Hz-Sound have shown improved cognitive

function among those with cognitive impairment.16:17
» However, 40Hz-Sound was often perceived as perturbing or displeasing.18-20

» We created a more user-friendly 40Hz modality that combines 40Hz-Sound
and Preferred Music — 40Hz-Music
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» Aim: To investigate the preliminary efficacy of 40Hz interventions on sleep and
cognition in people with MCI compared to preferred music.

MCI = Mild Cognitive Impairment; AD = Alzheimer’s Disease



Methods

» RCT, crossover design

First Intervention Second Intervention Third Intervention
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Methods

» Measurement
* Sleep: Pittsburgh Sleep Quality Index (PSQI)

o 7 sub-domains: Duration of sleep, sleep disturbance, sleep latency,
daytime dysfunction due to sleepiness, sleep efficiency, overall sleep quality, and

need medications to sleep.

o Total score

* Cognition: Cogstate Alzheimer’s Battery (CAB)

o Episodic memory (primary outcome), executive function, attention, and
working memory.

o Global cognitive function (composite score of subdomains)

* Covariates: Sex, age, and education.



Methods

» Linear mixed-effect models were utilized to analyze
changes in PSQI and cognitive domains among
interventions.

Changes in PSQl;=6y+681-40Hz-Sound;+8,-40Hz-Music;+8;-Sex;+68,-Age;+8s-Education;+8,-Sequence;+1D;+¢;

Changes in Cognition;=68y+68:-40Hz-Sound;+68,-40Hz-Music;+8;-Sex;+68,-Age;+8s-Education;+ 8, Sequence;+ID;+¢;

i = Type of Intervention; j = Individual; Bx = Fix Effect Coefficients; IDj = Random Intercept for Individual



» Demographics
* 38 community-dwelling older adults with MCI
* Age: 68.05 +£7.16 years
* Sex: 63.16% female
* Race: 63.16% Black
* Income: 55.26% financial insecure

* PSQI Total Score (ranging 0-21) at Baseline 1:
« Mean(sd): 6.97+4.11
« 64.1% with sleep disturbance (PSQI>5)



Results - Sleep

» Compared to Preferred Music, 40Hz-Sound and 40Hz-Music
resulted in reduced PSQI total scores (better sleep).

Between Groups: Changes in PSQI (post-pre) Compared with Preferred Music

(Intercept)
A: Preferred
Music

B: 40Hz
Sound

C: 40Hz +
Music

Interpretation

PSQI TOTAL

-0.28

(-13.37, 12.80)

-2.13
(-4.29, 0.02)

-1.61
(-3.48, 0.26)

Lower better

* p<0.05; ! Odds Ratio

SLEEP
DURATION

2.19
(-4.14, 8.52)

-0.17
(-1.19, 0.85)

-0.07
(-1.04, 0.89)

Higher better

SLEEP
DISTURBANCE

1.50
(-15.85, 18.84)

-2.70 *
(-5.39, -0.02)

-1.59
(-4.11, 0.94)

Lower better

SLEEP
LATENCY

2.29
(-1.44, 6.01)

-0.46
(-1.00, 0.08)

-0.50
(-1.01, 0.01)

Lower better

DAY

DYSFUNCTION'

0.53
(0.14, 1.96)

0.97
(0.29, 3.24)

Lower better

SLEEP
EFFICIENCY

-24.95

(-131.92, 82.01)

-7.48
(-25.43, 10.47)

-5.77
(-22.32, 10.78)

Higher better

OVERALL
SLEEP
QUALITY

1.22
(-1.53, 3.98)

0.21
(-0.23, 0.65)

0.18
(-0.22, 0.58)

Lower better

NEED MEDS'

0.22 *
(0.05, 0.98)

0.32
(0.08, 1.25)

Lower better



Results - Cognition

» Compared to Music, 40Hz-Sound and 40Hz-Music improved episodic
memory, as well as similar trends in other domains.

Between Groups: Changes in Cognitive Domains (post-pre) Compared with Preferred Music

(Intercept)
A: Preferred Music
B: 40Hz Sound

C: 40Hz + Music

* p<0.05

Episodic Memory

-0.87
(-2.84, 1.09)

0.33

(-0.03, 0.69)

0.38 *
(0.05, 0.71)

Global Cognition

0.55
(-0.92, 2.02)

0.28 *
(0.01, 0.56)

0.27 *
(0.03, 0.52)

Executive Function

-0.85
(-5.95, 4.25)

0.25
(-0.42, 0.92)

0.55
(-0.04, 1.15)

Attention

1.26
(-1.57,4.09)

-0.13
(-0.66, 0.40)

-0.19
(-0.67, 0.28)

Working Memory

-1.68
(-5.25, 1.89)

0.11
(-0.56, 0.78)

0.01
(-0.59, 0.61)



Episodic Memory on Changes in Sleep Quality

» A significant association
between changes in PSQI and
episodic memory (B = -0.10,
95% CI [-0.17, -0.03]) across
interventions was identified.

Episodic Memory

Changes in PSQI Total



Conclusion

» 40 Hz auditory interventions hold promise for improving
sleep quality and cognitive function in people with MCI.

» A future efficacy trial is needed to test the effects of
40Hz interventions in larger samples of older adults with
MCI.
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