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Research question

Among people with cardiovascular risk factors in midlife,
does low social support independently predict the
development of vascular cognitive impairment later in life?

Are there gender differences in this relationship?




Background

VCl= Cognitive impairment caused by vascular disease of the brain.
Heterogeneous.

- Pathology: small vessel disease, infarcts, white matter lesions, reduced
cerebral perfusion

« 20% of all dementia cases, likely underestimated

« Often coexists with other pathologies

« Vascular dysfunction -> inability to clear AB from brain

« Lowers threshold for pathology necessary for cognitive impairment

« Risk factors: HTN, T2DM, HLD, smoking, obesity, MI, CAD, physical
inactivity

 Risk modification in midlife is essential
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Background

« FINGER: Multidomain lifestyle intervention showed small
improvement in cognition in older adults with risk of dementia

« MAPT: Multidomain intervention did not significantly slow
cognitive decline, post hoc analyses showed benefit in high-risk
individuals

« PreDIVA: Nurse-led, multidomain intervention did not decrease
incidence of all cause dementia. Subgroup benefit for people with
baseline untreated HTN
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Background

Social connection

The extent to which an individual is socially connected depends on multiple factors, including:

1. Connections to others via the existence of relationships and their roles

2. A sense of connection that results from actual or perceived support or inclusion
3.The sense of connection to others that is based on positive and negative qualities

Structural

The existence of and .
interconnections among different
social relationships and roles

« Marital status

« Social networks

+ Social integration
» Living alone

« Social isolation

Functional

Functions provided by or
perceived to be available
because of social relationships
» Received support
« Perceptions of social support
- Perceived loneliness
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Quality

The positive and negative
aspects of social relationships
« Marital quality
« Relationship strain
« Social inclusion or exclusion




Background

Epidemiology

« Aging does not independently cause loneliness

« 43% of adults age 60+ report feeling lonely

« 19% of adults 92-91 report frequent loneliness

« Loneliness decreases with age through early 70s, then increases

« Stable overall level of social support between middle age and late life
(size decreases but interactions become more quality)



Background

Mortality outcomes

« Social isolation:
> Robust for significantly increased risk for premature mortality from all causes

* Loneliness:
> Rico-Uribe et al 2018 meta-analysis found loneliness significantly increases the
risk for all cause mortality by 22% independent of depression

« Social support:
> Holt-Lunstad et al showed stronger social connection was associated with a 50%
greater odds of survival and specifically perceived social support predicted 35%
increased odds of survival
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Background

Vascular outcomes

« Stroke:
> Valtora et al found poor social relationships were associated with a 32% increase in
stroke risk
- Ml
> UK Biobank found that lonely people were at increased risk of Ml
« HTN:
> Social support, particularly for older adults, is linked with a lower resting blood
pressure

> Social isolation and loneliness are associated with elevated vascular resistance, high
blood pressure, and higher rates of metabolic syndrome.

« CSVD:
> Poor social relationships associated with WMH progression in community-dwelling
older adults

> Mid-life social relationships significantly modified the relationship between WMH
volume and dementia risk 1,12, 13




Background

Dementia and cognition outcomes

« Loneliness at a single time point is independently associated with
cognitive decline and dementia

« Loneliness, infrequent social contacts, and low-level group participation
increased risk of dementia by 50%

« Meta-analysis of 2.3 million participants - poor social support was a risk
factor for dementia and even stronger when adjusting for depression

« Possible protective effects of high social engagement

1,16




Background

Proposed physiological mechanisms

«  Structural:

> Individuals reporting both loneliness and social isolation have higher brain age

> In older adults, greater emotional support is associated with higher levels of BNP
« Pathological:

> Loneliness is associated with higher amyloid burden and regional tau accumulation in
cognitively normal older adults

« Cardiovascular:

> Loneliness is associated with activation of the HPA axis and sympathetic nervous system
« Inflammatory:

> Midlife in US study - positive relationship between loneliness and IL-6, fibrinogen, and CRP
« Genetics:

> Research emerging
- Cognitive reserve:

> Social interactions may enhance cognitive capacity by activating and maintaining brain
networks 1,9,15




Background

Litestyle

e.q., physical activity, nutrition,
sleep, smoking, risk-taking
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Research question

Among people with cardiovascular risk
factors in midlife, does low social support
independently predict the development of
vascular cognitive impairment later in life?




Hypothesis 1

Poor social support as a risk factor for VCID in ACT cohort

« Low social supportis an independent predictor of vascular
cognitive impairment later in life among individuals with
cardiovascular risk factors.




Background

Gender differences

« No differences in loneliness between genders across the lifespan
« Loneliness and all cause dementia risk is not moderated by gender

« Gender is not a significant moderator in the relationship between social
support and mortality

« Protective effects of social relationships are similar for women and men

- Women may report higher levels of loneliness and may have larger social
networks

« Men - higher risk of VCID up until age 85

« Women - unique vascular risk factors including pregnancy, menopause, and
HRT




Research question

Are there gender differences in the
relationship between social support
and VCI risk?




Hypothesis 2

Gender differences in relationship between social support and VCI
in the ACT cohort

« There will be no gender related difference in the relationship
between social support and the development of VCI.



Study design

Population

Participants age 65+ at baseline visit with at least one cardiovascular
risk factor in midlife and an MRI at least 10 years after baseline visit.



Study proposal

Exposure

« Social support- ACT form 73, psychosocial health at baseline visit

When | feel lonely, there are several people | can talk to
| often meet or talk with family or friends

If | needed help, | could easily find someone to help me with my daily
chores

When | need suggestions on how to deal with personal problem, | know
someone | can turn to

There is at least one person | know whose advice | really trust

If I had to go out of town for a few weeks, it would be possible to find
someone who would look after my house or apartment (plants, pets,
garden, etc.)



Study design

Outcome

« Diagnosis of vascular cognitive impairment based on The Vascular
Impairment of Cognition Classification Consensus Study (VICCCS)

criteria at follow up exam or on pathology
« VICCCS criteria:
> Neuroimaging evidence of cerebrovascular disease
> Mild vascular cognitive impairment= impairment in at least one
cognitive domain and one ADL

> Major vascular cognitive impairment= deficits in at least one
cognitive domain and severe disruption to ADL or iADL
independent of stroke-related impairment
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Study proposal

Covariates/confounders

« Age, sex, education, race, HTN, HLD, DMT2, medication use, OSA,
smoking, alcohol use, depression, anxiety, physical activity, BMI



Study design

Statistical analysis

« Logistic regression or Cox proportional hazards model
« Interaction term included for gender
 Stratify by gender if significant



Importance

 Fills research gap

« Focuses on high-risk population

« Explores a modifiable risk factor

« Supports prevention/treatment strategies
« Investigates gender differences



Limitations

« Do not have measure of social support in midlife

« Psychosocial questions are not validated to measure social support,
loneliness, or social isolation

« May miss some participants with vascular contributions to cognitive
impairment
« Sample size- participants with MRIs, diagnostic criteria
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