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OBJECTIVES

1. Summarize the current evidence on the relationship
between insomnia and cognitive impairment

2. Describe practical and clinical considerations to manage
sleep concerns in older adults with cognitive concerns

3. Describe the use of technology to expand access to
cognitive behavioral therapy for insomnia
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AGE-RELATED SLEEP CHANGES

* Decrease in total sleep time

* Increase in daytime napping

* Decreased sleep efficiency
Decrease in ability to maintain sleep
Decrease in slow-wave sleep

Decrease in percentage of rapid eye
movement (REM) sleep
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SLEEP DISORDERS & DISTURBANCES
I_[ INSOMNIA

I_[ SLEEP APNEA SYNDROME (E.G. OBSTRUCTIVE SLEEP APNEA)

I_[ RESTLESS LEG SYNDROME ]—I

I_[ RAPID EYE MOVEMENT SLEEP BEHAVIOR DISORDER

Sleep disorders and disturbances can cause poor sleep
* Poor sleep is associated with

o Difficulty managing chronic conditions
o Greater risk for cognitive decline, falls, and poorer quality of life

r
l |V SCHOOL of NURSING



SLEEP & COGNITIVE IMPAIRMENT

Individuals with cognitive impairment experience more sleep disorders
than those without cognitive concerns

The relationship between sleep and dementia is likely bidirectional

Sleep quantity is associated with dementia risk
o Inverted U-shaped association of sleep quantity with cognitive decline
o Short sleep is associated with a greater p-tau/Ab42 ratio

Sleep disturbances negatively impact survival time, and the deleterious
impact of sleep disturbances on survival time is interrelated with cognition
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SLEEP & COGNITIVE IMPAIRMENT

Sleep disorders can lead to an increased vascular risk profile and
vascular changes such as inflammation, endothelial dysfunction, and
atherosclerosis

Individuals with AD pathology have an increased inflammatory response,
which increases beta-amyloid (AB) production, and insomnia symptoms
can negatively impact the brain’s ability to clear these plaques

Sleep disturbances can increase levels of AB and tau
o ‘Glymphatic system’ and the clearance AB and tau
o Microglial reactivity and Ap
o Orexins as modulators of sleep and Ap pathology
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INSOMNIA

* Insomnia is characterized by difficulty falling
and/or maintaining sleep coupled with impaired
functioning during waking hours

* Chronic insomnia symptoms include similar
symptoms associated with aging

o Less slow-wave sleep, REM sleep, and
increased sleep fragmentation
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INSOMNIA & COGNITIVE IMPAIRMENT

* Insomnia and dementia present as complex and
multifactorial disorders

* Insomnia is associated with a 1.43-fold increased risk
of developing dementia

* Insomnia sleep symptoms are associated with
impairment in subjective and objective cognitive
performance

* There remains an “absence of gold-standard
circadian studies” (Lam et al., 2024)

(Wang et al., 2024)

r_ N
l |V SCHOOL of NURSING




INSOMNIA MANAGEMENT & TREATMENT
PHARMACOLOGICAL OR BEHAVIORAL-BASED TREATMENT

PHARMACOLOGICAL TREATMENT
*  Most common treatment for insomnia in older adults
* Short-term efficacy, but does not treat insomnia’s underlying factors

* Older adults are poor candidates for common insomnia medications (e.g., sedative
hypnotics, Zolpidem) due to increased susceptibility to the consequences of
inappropriate medications

* Consider extended-release melatonin over the typical “Z-drugs”
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INSOMNIA MANAGEMENT & TREATMENT

BEHAVIORAL-BASED TREATMENT
» Cognitive behavioral therapy for insomnia (CBT-I) is o
recommended first-line treatment for insomnia
o Replacing maladaptive thoughts and sleep o
habits to reduce sleep-related arousal D'H'C_"Ity
o Restructuring the thoughts, feelings, and sleeping? FEELING
behaviors contributing to insomnia
o Some techniques involve stimulus control, sleep
restriction, and relaxation training
» CBT-l is considered effective for both short-term
insomnia and chronic insomnia

https://sleepwellbeing.co.uk/what-is-cbt-i%3F
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ACCESS TO INSOMNIA TREATMENT

Insomnia in older adults is often untreated because it is presumed to be
an inevitable part of aging

Less than 15% of all adults with chronic insomnia are estimated to get
any treatment for insomnia

CBT-l access is extremely limited because there are a limited number of
certified specialists in Behavioral Sleep Medicine in the US

Most accredited sleep centers do not have clinicians who specialize in
behavioral insomnia treatment

Need to improve access to efficacious insomnia treatment, especially in
populations at risk for developing dementia
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ACCESS TO INSOMNIA TREATMENT

We propose that delivery of CBT-I using an empirically validated,
Internet-delivered intervention for insomnia could address an
unmet need for older adults living with mild cognitive
impairment (MCI) by improving sleep and quality of life (QoL)
and potentially slowing cognitive decline.
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BIG PICTURE

R NOC 6440610101

( Aduhelm..
(aducanumab-avwa)
Injection
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https:/, h.com/2020/digital ics-wh: hey-and-why-do-they /
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MILD COGNITIVE IMPAIRMENT

Cognitive
function
* Approximately 13.5 million adults over 1 | Ageing
65 |IV€ W|th MC' Preclinical
+ Of the 15-19% of adults with MCI, 8- | mer *
15% of individuals with MCI progress to
dementia each year pementa
* Care is focused on prevention and Time (years) m=p
symptom management o’ lsease (A v vl geing.The g ofprecinint A pe-
cedes with mild cognitive impairment (MCl), graph adapted from [10]

(Huang et al., 2023)
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“SHUTI” IN MCI

To determine the feasibility, acceptability, and
preliminary efficacy of Internet-delivered CBT-I for
older adults with MCI and co-morbid insomnia

*This work has been presented previously at the
2020 and 2021 Alzheimer's Association
International Congresses

r
l |V SCHOOL of NURSING

METHODS

SHUTZ OAS§ ror me

* Intervention was an Internet-based CBT-I program called Sleep
Healthy Using the Internet for Older Adult Sufferers of Insomnia
and Sleeplessness (SHUTI OASIS)

* Fully automated, interactive, and tailored program modeled
on the primary tenets of face-to-face CBT-I

* Single-arm intervention pilot study

* Relies on user-entered online sleep diaries to track progress
and tailor treatment recommendations
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METHODS CONT.

Recruitment from the University of Virginia (UVA) Memory and Aging
Care Clinic, UVA sleep clinics, and Carilion Clinic MCI clinic

iii UVA Health CaRiLioNCunic &
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METHODS CONT.

Participant with MClI

* Inclusion criteria: >55 years old, MCI diagnosis; Internet and Email availability and use;
sleep-onset insomnia and/or sleep maintenance insomnia; no more than 6.5 hours of
sleep/ night

* Exclusion criteria: other untreated sleep disorders; current psychological treatment for
insomnia; initiation of psychological or psychiatric treatment; current diagnosis of
Huntington’s or Parkinson’s disease; current treatment for hyperthyroidism; currently
undergoing chemotherapy; no presence of asthma or respiratory concerns with night
treatment; opioid use; epilepsy

Care Partner

* Inclusion criteria: >=18 years of age, sleeps in the same home as the participant for at
least 3 days/week

* No exclusion criteria
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MEASURES

Feasibility and acceptability
e Core completion

* Log-in count
¢ Qualitative interviews

Exploratory
e Actiwatch wear

e Care partner data

o
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ANALYSIS
* Quantitative

— Descriptive statistics
— Paired t-tests
* Qualitative

— Analyzed using line-by-line coding and content analysis

— Categories of shared or similar experiences organized
findings

— Category similarities, differences, and counter examples
discussed until verified by consensus and convergence
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RESULTS

* 10 of the 12 participants completed the study
— Difficulties completing the Internet-delivered
baseline survey citing it was “too hard to stay
focused” (n=1)
— Self-reported cognitive decline (n=1)

* 100% compliance with online sleep diary completion

o
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Table 2. Preliminary Efficacy of SHUTi OASIS in Participants with MCI (n=10)

135448 8353
(5-21) (0-19)

77.3+18.8 86.5 + 13.0
(21-99) (31-99)
371.7 + 114.9 396.8 £ 100.4
(120-620) (120-695)

478.9 + 76.6 4595+ 91.6
(280-665) (300-715)

10.6 +21.4 23.8+6138
(0-90) (0-240)

36.0 +40.3 18.3+26.3
(5-180) (5-150)

p-value

Insomnia Severity Index (Range 0-28) 1(9)=4.0

Sleep efficiency, % 1(99)=-4.8

Total sleep time, minutes 1(99)=-2.2

Time in bed, minutes 1(99)= 2.2

Total nap duration, minutes t(99)=-2.5

Sleep onset latency, minutes t(99)=4.3

71.2+80.6 44.4 +54.5

*%* mi|
Wake after sleep onset,** minutes (0-360) (0-285)

(99)=3.3

21.9+28 21.3+45

Montreal Cognitive Assessment (Range 0-30), n=8 (18-27) (14-28)

(9)= 0.50

159+23 15.6 £2.2

Blind Montreal Cognitive Assessment (Range 0-22) (13-20) (13-20)

(9)=0.38

* mean * standard deviation (range)
** wake after sleep onset includes early morning awakening
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RESULTS: USAGE

Table 3. Sleep Diary and Actiwatch Use in Older Adults, Baseline and Post-Intervention, N=11

Variable Baseline Post Intervention
(n=11) (n=10)

Sleep diary completion, 10 entries over 14
days, #(%) 11 (100) 10 (100)

Actiwatch wear, number of nights, mean *
standard deviation (SD, range, n= subjects
with data)

111+ 4.3 f( 10.1+6.4
(5-20,n=8) & (0-14, n=5)

3
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DISCUSSION

* Participants with MCIl and insomnia demonstrated
feasibility of Internet-delivered CBT-l with consistent,
frequent program use

* Care partners not needed for retention and participation

» Statistically and clinically meaningful changes in sleep
efficiency, wake after sleep onset, sleep onset latency,
and Insomnia Severity Index

* 40% of participants reported experiencing little to no
insomnia symptoms at post-assessment

3
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DISCUSSION

Significant changes in sleep variables found in this trial
are consistent with findings from other SHUTi studies

Encouraging program adherence
Interesting to find increased nap length
Qualitative interview findings
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CONCLUSIONS

Demonstrated feasibility, acceptability, and preliminary
efficacy of an Internet-delivered, CBT-l intervention in
participants with MCI

Older adults with MCI can independently complete CBT-I
via the Internet and can clinically improve their sleep

Behavioral interventions provide the opportunity to
engage and include patients to improve their health
without a pharmacological additive
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LIMITATIONS

* Low enrollment rate of eligible
patients

* Small sample with potential
selection bias

* Single arm design
* Pre-post assessment
* Short study duration
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NEXT STEPS

* Hypothesize a direct relationship between insomnia and
cognition, whereby individuals with insomnia and cognitive
impairment are at excess risk of dementia compared to older
adults living with MCI without insomnia

* Posit that addressing insomnia symptoms in older adults with
MCI and co-morbid insomnia will promote the maintenance of
cognitive health

* Consider different recruitment approaches
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SHUT/ minD 23

Sleep Healthy Using the Internet (SHUTI)
Mitigating Insomnia to Address Neurocognitive Difficulties (MIND)

* Randomized controlled trial
* Powered to detect change in sleep outcomes SHUT ©ﬂS|S
* Internet-based recruitment
* Internet-based assessments G QE“DCap
CAMBRIDGE

* Internet-based intervention PP COGNITION
qualtrics:

Funding source: NIH NIA K76AG074942

r
l |V SCHOOL of NURSING

31

STUDY AIMS

AIM 1: To test the efficacy of SHUTi OASIS to improve sleep and daytime
functioning in older adults with mild cognitive concerns

AIM 2: To examine the preliminary efficacy of SHUTi OASIS to maintain
cognition in individuals with cognitive concerns and insomnia.

r
l |V SCHOOL of NURSING

16



33

PRACTICAL & CLINICAL CONSIDERATIONS TO
MANAGE SLEEP CONCERNS

More longitudinal studies and rigorous clinical trials examining the
underlying pathophysiological mechanisms are necessary

CBTi > pharmacological treatment

If treating with medication, consider extended-release melatonin over “Z-
drugs”

Need to examine the role of sleep in efficacious behavioral interventions
to improve brain health

Use of new wearable devices to understand and implement sleep
interventions
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TAKE AWAY MESSAGES: TECHNOLOGY

Older adults use the Internet

Older adults demonstrate interest in research studies using Internet-
based recruitment

Older adults can stay engaged in a research study using a behavioral
intervention delivered via the Internet

Older adults can complete complicated and lengthy study activities when
provided with the appropriate resources and time

r
l |V SCHOOL of NURSING

17



NEXT STEPS

» Efficacy trial with a clinically-based cohort
examining long-term cognitive outcomes

* Pharmacological + non-pharmacological
combination therapy

* Non-pharmacological combination therapy

* Use of new wearable devices for clinical
data collection

o
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B NCT05565833; https://clinicaltrials.gov

ms2bv@virginia.edu

Clinical Trial Registry:

o
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