ORCATEGCEODUNCIL MEETING
November 62009

Oregon Center for Aging & Technology

¢2RI&dQa ! 3Sy
8:45 am- 9:15 am:Meet and greet
9:15 am- 10:00 am:Welcome and Roundtable Updates

10:00 am- 10:15am: Break
10:15 am- 11:00 am:Presentatiorby Jeff Kaye

Social Networks and Engagement

Dynamic Changes in Social Interactions and New
Methodology to Detect Change
11:00 am- 11:45 am: Presentatiorby MishaPavel

Neurotechnology From Basic Science to Care for Elders
11:45 am-12:00 pm:Wrap-up and discussion
12:00 pmc 1:00 pmNetworking lunch (provided)
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Outline

A Current concepts of social networks & activity

A Why social networks®

T Observations on the role of social networks and
engagement in risk of cognitive decline and demen

I Mediating mechanisms?
A Future directions

I New ways to gauge social activity and engagement
new technologies to assess social health

I Interventionsg can we improve social health?
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What is social activity?

A Any interaction between people

A Specific activities (leisure, work, domestic)
between or among people special classes
(coworkers, friends, family, spouses, etc.)

A Occurs on a background sdcial resources
Network, amount of support, environment,

culture, degree of engagementsarmes, Cagney,
Mendes de Leon, 2008

A Perhaps uses or activates special social area
of the brain

Key Role of Social Networks

A The basic unit or infrastructure for social activity

A Exists on a continuum of every sentient being one
comes into contact with to narrowly focused classes of
contacts (e.g., first degree relatives, people you spend
more than an hour a week with, people you send an
email to > monthly)

A Inherently quantitative

A Defining a network facilitates measurement of the
impact ofsocial resourcezsnd thedegree($ of social
engagementt multiple levels

A Difficult to specify amulitple levels and time scales
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Network of interactions between major characters
in LesMiserablesby Victor Hugo, 1862

Web site, physicist collaborations, L&iserables M. E. J. Newman and MGirvan Eindin

Review E 69, 026113 (2004).

Christakis, Nicholas; Fowler, Jam
The Spread of Obesity in a Large
Social Network over 32 Years.
New England Journal of Medicine
357(4):376379, July 26, 2007.

Largest Connected Subcomponent of the Social Network in Alter Type

the Framingham Heart Study in Year 2000. Each circle

(node) represents one person in the data set. There are 2200 Ego-perceived friend e

persons in this subcomponent of the social network. Circles Mutual friend —

with red borders denote women, and circles with blue Alter-perceived friend i [ —

borders denote men. The size of each circle is proportional Same-sex friend —

to the person's bodynass index. The interior color of the Opposite-sex friend —

circles indicates the person's obesity status: yellow denotes Spouse ——

an obese person (bodyass index, greater/equal 30) and Sibling ——

green denotes aonobeseperson. The colors of the ties Same-sex sibling ——

between the nodes indicate the relationship between them: Opposite-sex sibling ——

purple denotes a friendship or marital tie and orange Immediate neighbor TE— " —

denotes a familial tie . 0 ”')0 2“)0 300
Increase in Risk of Obesity in Ego (%]

). Wolters Kluwer | OvidsP| Y

Health


http://aps.arxiv.org/abs/cond-mat/0308217/
http://aps.arxiv.org/abs/cond-mat/0308217/
http://aps.arxiv.org/abs/cond-mat/0308217/
http://aps.arxiv.org/abs/cond-mat/0308217/
http://aps.arxiv.org/abs/cond-mat/0308217/
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BarabasiAlbertLaszlo.

Network Medicine - From Obesit
G2 DikeSsomé

New England Journal of Medici
357(4):404407, July 26, 2007.

ComplexNetworks of Direct Relevance to Network
Medicine. Although they are often treated separately,
most human diseases are not independent of each
other. Many diseases are associated with the
breakdown of functional modules that are best
described asubnetworksof a complex network
connecting many cellular components. Therefore, an
understanding of the functionally relevant genetic,
regulatory, metabolic, and proteiprotein interactions
in a cellular network will play an important role in
understanding thepathophysiologyf human diseases
(bottom layer). One way to visualize the ensuing
potential interrelationships among human diseases is
to construct a disease network (middle layer) in which
two diseases are connected if they have a common
genetic or functional origin. For example, on the basis
of our current knowledge of disease genes, obesity is
connected to at least seven other diseases such as
diabetes, asthma, and insulin resistance, since genes
associated with these diseases are known to affect
obesity as well. The third network of key importance td
human disease is the social network, which
encompasses all human-human interactions (e.g.,
familial, friendship, sexual, and proximitased
contacts) that play a role in the spread of pathogens
(top layer). These networks also have an important
role in the spread of obesity. Efforts to understand the
interactions between the cellular, disease, and social
networks are part of network medicine, which aims to

- quantify the complex interlinked factors that may

:ﬂ Wolters Kluwer | Ovid luwer contribute to individual diseases .

Health

In Practice: Example of metrics for social

network assessment
Kungsholmerstudy (2000) Social Network Index

. Extensive social networka) being married and living
with someonep) having children and having daily to

weeklysatisfyingcontacts with them, and) having
relatives and/or friends and having daily to weekly
satisfying contacts with them

. Moderate social network having any two of these
three conditions

. Limited social network having any one of these three
conditions

. Poor social networkbeing single and living alone; no
children and no close social ties
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In Practice: Example of metrics for social
network assessment DSY SNJ U S a
YFUOUSNAE NBfIUGA2Z2
National Social Life Health & Aging Project (2009)
lvdzSNE NBalLR2yRSyta G2z ONBI
AYUSNY OU ¢ A UK R diNFeyaszc dat |

who are the people you most often discussed things
UKIFU0 oSNB AYLEZNUIFIYyU uz2 ez

2. Additional lists of other potentially important network

members

3. Note these are not necessarily spouses (e.g. 15% of
spouses did not make the A list in NSHAP)

4.Based on this list enumerate usual network metrics:
number of relatives, cohabitants, volume of contact,
network density, etc.

In Practice: Proxy of social engagemen&ocial
isolation/Loneliness

A Social Network Dimension Based
T Network size
T Network range (types of relationships, diversity)

T Network dynamics (frequency of contacts, selported
closeness with network members)

A Living arrangement: e.g., living alone?

A Kinds of social support/resources (friends, neighbors,
clubs)

At SNODSAGSR f I 2F a20Al f

Al 2yStAySaa - £ SAayYy al 29
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The nature of the evidence

A Many crosssectional and prospective studies

Aalye O2yaidNHzOiGa 2F YSI adz

A Many outcome measuresphysical (infection,
hypertension, morbidity), mental health (stress,

depression, cognitive decline, MCI, dementia) and
mortality ¢ all assessed many ways

A Many potential confounders e.g., when is a physical
activity also a social activity, general health, an isolateq
person may be more likely to refuse to participate,
socioeconomic and cultural biases

A General trend in outcomes congruent, but many
variations on the theme

The nature of the evidence

A Many prospective studies
Aalye O2yaidaNdzdia 2F YSI
A Many outcome measurescognitive decline,

MCI, dementia; assessed many ways

A Many potential confounders e.g., when is a
physical activity also a social activity, general
health, socioeconomic and cultural biases

A General trend in outcomes congruent, but many
variations on the theme




Observations on Social Network & Dementia

(Fratiglionj Lancet Neurology, 2004)

Table 4. Observational longitudinal studies of the association between social network and dementia

Study, Ref n Ageat  Social network Follow-up Control Reported associations*
Country baseline (years) factors

(years)
Bickdland 54 422 65 Social relations, social support, marital status  5-8 Baing single or widow with increased rigk of
Cooper, dementiat
Germany
Fabrigoule 55 2040 =65 Cultural, productive, and social activities 3 Alc, cog, Travelling, odd jobs, knitting, or gardening
at al, (reported), sport PF, soc with decreasad risk of dementia; no
Franca association with sport
Halmer 66 3675 >65 Marital etatus, gocial network (social ties and 5 Alc, dep, Never married with increased risk of
et al, satisfaction fadling), number of activities SN, LA dementia and AD; no association with social
France network and lelsure activities
Fratigloni 57 1203 >75 Marital status, living arrangament, social ties 3 Cog, dep, Single, living alone, or no-satisfaction fasling
at al, and satisfaction fesling, social network index ADL, VD, with incraasad daementia; poor and limited
Swaden BP social network with increagad damentia
Scarmeas 58 1172 >65 13 selected activitios (physical, cultural, 1-7 Oce, PF,  Single activity and factor scoras (intellectual,
et al, recreational, and social); leisure activity score; (mean 2+0) dep, VD,  physical and social) with decreased rigk of
usa three factor ecores: intellactual, physical, and hyp, dia AD; higher leisure activity scora with

social decreasad risk

Wang 50 732 =75 Mental, social, recreational, productive, and 6 FF,coa,  Frequent engagement in mental, social, and
at al, physical activities (reported); fraquency of morb, dep  productive activities was inversely rlated to
Swaden participation dementia incidence

Al sssccistions werse controlled for age, gsnder, and education. Alc=alcchol; cog=cognition; PF=physical functicning; soc=socid clase; dsp=depression; SN=social network;
LA=leisurs activity; ADL=activity of daly living; VD=vascular diseases; BP=blood pressure; occ=occupation; hyp=hypanension; dis=disbates; morb=mortidty. *Dameantia
diagnosed according to DSM I R critsria, AD disgnesed according to NINCDS-ADRDA critaria. t0iagnosed according to 10D 9 criteria.

Kungsholmerstudy

A N = 1203; Age > 75; Natemented; followed for 3 years

A Outcomeg dementia (DSM) with covariates of age, sex,
education, cognitive and functional status, depressive
symptoms, and vascular diseases

A Social measures: marital status, living arrangement, social
ties and satisfaction, social network index.

A RESULTS:

I Compared with married people living with someone, single peoy
and those living alone had an adjusted relative risk of 1-9.

i Infrequent contacts with network resourcelgd not increase the
risk of the diseasi such contacts were experienced as satisfying.

T When all components were combined in an index, a poor or

limited social network increased the risk of dementia by 60% (9
Cl 1-22-1), and a significant gradient was found for the four
degrees of social connectionss0-0009).

FratiglioniL, Wang HX, EricssonNkaytan M, WinbladB. Influence of social network on
occurrence of dementia: a communibased longitudinal study.ancet 2000355: 131519.
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Social network protects from dementia
Kungsholmerstudy (2000)

Table 3
Adjusted relative risks and 95% Gls from Cox-regression models for combined social network elements

Relative risks 254
(95% CI)*

Marital status and living arrangement

Married and living with someone 1.0

Single and living alone 1.8(1-2-31)
Widowed/divorced and living alone 15(0:9-2:2)
Married and living alone 15 (0-4-6-4)
Single and living with someane 14 {0:5-3-9)
Widowed/divarced and living with someone 1.4 (0-4-4-T)

Children: frequency of, and satisfaction with,

Contact daily to weekly and satisfying 1.0

Contact less frequent than weekly and satisfying 13(0-7-2.7)
Contact less frequent than weekly and not satisfying 09 (0-4-2-3)
(C:nla:wa y to weekly and not satisfying 2.0 (1:2-34) )
No children 1.4 (1:0-1.9) J

Relative risk and 95% CI

Close social ties: f y of, and satisfaction with,

Contact daily to weekly and satisfying 10 , : ,
Contact less frequent than weekly and satisfying 1:1(0-7-1:8) Extensive Moderate  Limited

Contact less frequent than weekly and not satisfying 1:2(0-7-2:0) .

Contact daily to weekly and naot satisfying 1-4{0-8-2-3) ocial petwork

No friends or relatives 1:6 (1:0-2-6) FratiglioniL, Wang HX, Ericsson\gytanM, WinbladB.
Influence of social network on occurrence of dementia
communitybased longitudinal study.ancet 2000355:
131519.

*Adjusted for age, sex, education, and baseline Mini-Mental State Examination score.

Recent Observations of Interest

A Gender (spouse) effect of marriage on
cognition¢ Australian Longitudinal Study

A Neuropathology associated with social
network during life¢ Rush Memory & Aging
Project
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Dynamic Links of Cognitive Functioning Among Married Couples:
Longitudinal Evidence From the Australian Longitudinal Study of Ageing

(A) Wives . (B) Husbhands

Husbandsr +0.5 S0

Sample avarage
WivesT 0.5 5D
—
10

Husbandsr —0.5 5D

Years In Study Years In Study

Declines in perceptual speed (digit symbol substitution test) were steeper in wives
with husbands who were less cognitively fit; N = 304; covariates: age, education,
medical conditions, functional limitations, and depressive symptoms)

Gerstorfet al. Psychology and Aging 2009, Vol. 24, No. 2,@®

Cognitive Function is better
sustained in those with
largervslower network sizes
with higher AD pathology (or
tau) burdens

A 86 Post mortem casesRush
Memory & Aging Project

A Assessed effect of baseline
network size and pre mortem
cognitive function relative to
post mortem AD pathologies

A Effect not seen wittamyloid

Bennett et alLancetNeurol2006; 5: 40612

10



