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ORCATECHCOUNCIL MEETING 
November 6, 2009

Oregon Center for Aging & Technology

¢ƻŘŀȅΩǎ !ƎŜƴŘŀ
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:Presentation by Jeff Kaye ς

Social Networks and Engagement -

Dynamic Changes in Social Interactions and New 
Methodology to Detect Change  

11:00 am - 11:45 am: Presentation by MishaPavel

Neurotechnology: From Basic Science to Care for Elders

11:45 am - 12:00 pm: Wrap-up and discussion

12:00 pm ς1:00 pmNetworking lunch (provided)
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SOCIAL NETWORKS & 
ENGAGEMENT

Jeffrey Kaye
Oregon Center for Aging & Technology 
[ŀȅǘƻƴ !ƎƛƴƎ ϧ !ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜ Cente

Oregon Health & Science University

Outline

ÅCurrent concepts of social networks & activity

ÅWhy social networks? ς

ïObservations on the role of social networks and 
engagement in risk of cognitive decline and dementia

ïMediating mechanisms?

ÅFuture directions 

ïNew ways to gauge social activity and engagement ς
new technologies to assess social health

ïInterventions ςcan we improve social health? 
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What is social activity?

ÅAny interaction between people

ÅSpecific activities (leisure, work, domestic) 
between or among people ςspecial classes 
(coworkers, friends, family, spouses, etc.)

ÅOccurs on a background of social resources -
Network, amount of support, environment, 
culture, degree of engagement  - Barnes, Cagney, 

Mendes de Leon, 2008

ÅPerhaps uses or activates special social areas 
of the brain

Key Role of Social Networks

ÅThe basic unit or infrastructure for social activity

ÅExists 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)

ÅInherently quantitative

ÅDefining a network facilitates measurement of the 
impact of social resources and the degree(s) of social 
engagement at multiple levels

ÅDifficult to specify at mulitple levels and time scales
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Network of interactions between major characters 
in Les Miserablesby Victor Hugo, 1862

Web site, physicist collaborations, Les Miserables: M. E. J. Newman and M. Girvan.Findingand evaluating community structure in networks, Physical 
Review E 69, 026113 (2004).

Copyright © 2009
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Largest Connected Subcomponent of the Social Network in 
the Framingham Heart Study in the Year 2000. Each circle 
(node) represents one person in the data set. There are 2200 
persons in this subcomponent of the social network. Circles 
with red borders denote women, and circles with blue 
borders denote men. The size of each circle is proportional 
to the person's body-mass index. The interior color of the 
circles indicates the person's obesity status: yellow denotes 
an obese person (body-mass index, greater/equal 30) and 
green denotes a nonobeseperson. The colors of the ties 
between the nodes indicate the relationship between them: 
purple denotes a friendship or marital tie and orange 
denotes a familial tie .

Christakis, Nicholas;  Fowler, James. 
The Spread of Obesity in a Large 
Social Network over 32 Years.
New England Journal of Medicine. 
357(4):370-379, July 26, 2007.

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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Complex Networks 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 as subnetworksof a complex network 
connecting many cellular components. Therefore, an 
understanding of the functionally relevant genetic, 
regulatory, metabolic, and protein-protein interactions 
in a cellular network will play an important role in 
understanding the pathophysiologyof 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 to 
human disease is the social network, which 
encompasses all human-to-human interactions (e.g., 
familial, friendship, sexual, and proximity-based 
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 
contribute to individual diseases .

Barabasi, Albert-Laszlo.
Network Medicine - From Obesity 
ǘƻ ǘƘŜ άDiseasomeέ
New England Journal of Medicine. 
357(4):404-407, July 26, 2007.

In Practice: Example of metrics for social 
network assessment 

KungsholmenStudy (2000) Social Network Index

1. Extensive social network: a) being married and living 
with someone, b) having children and having daily to
weekly satisfyingcontacts with them, and c) having
relatives and/or friends and having daily to weekly
satisfying contacts with them

2. Moderate social network: having any two of these
three conditions

3. Limited social network: having any one of these three
conditions

4. Poor social network: being single and living alone; no
children and no close social ties
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In Practice: Example of metrics for social 
network assessment ςDŜƴŜǊŀǘŜ  άƛƳǇƻǊǘŀƴǘ 

ƳŀǘǘŜǊǎέ ǊŜƭŀǘƛƻƴǎƘƛǇǎ
National Social Life Health & Aging Project (2009)

1. vǳŜǊȅ ǊŜǎǇƻƴŘŜƴǘǎ ǘƻ ŎǊŜŀǘŜ ŀƴ ά!έ ƭƛǎǘ ƻŦ άǇŜƻǇƭŜ ȅƻǳ 
ƛƴǘŜǊŀŎǘ ǿƛǘƘ ƻƴ ŀ ǊŜƎǳƭŀǊ ōŀǎƛǎέ ςάŘǳǊƛƴƎ the past year 
who are the people you most often discussed things 
ǘƘŀǘ ǿŜǊŜ ƛƳǇƻǊǘŀƴǘ ǘƻ ȅƻǳΚέ

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 ςenumerate usual network metrics: 
number of relatives, cohabitants, volume of contact, 
network density, etc.

In Practice: Proxy of social engagement ςSocial 
isolation/Loneliness

ÅSocial Network Dimension Based ς
ïNetwork size

ïNetwork range (types of relationships, diversity)

ïNetwork dynamics (frequency of contacts, self-reported 
closeness with network members)

ÅLiving arrangement: e.g., living alone?

ÅKinds of social support/resources (friends, neighbors, 
clubs)

ÅtŜǊŎŜƛǾŜŘ ƭŀŎƪ ƻŦ ǎƻŎƛŀƭ ǎǳǇǇƻǊǘ όάŀƭƻƴŜ ƛƴ ŀ ŎǊƻǿŘέύ

Å[ƻƴŜƭƛƴŜǎǎ ǎŎŀƭŜǎΥ άIƻǿ ƻŦǘŜƴ Řƻ ȅƻǳ ŦŜŜƭ ƭŜŦǘ ƻǳǘέΧ
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The nature of the evidence

ÅMany cross-sectional and prospective studies
Åaŀƴȅ ŎƻƴǎǘǊǳŎǘǎ ƻŦ ƳŜŀǎǳǊŜǎ ƻŦ άǎƻŎƛŀƭ ŀŎǘƛǾƛǘȅέ
ÅMany outcome measures ςphysical (infection, 

hypertension, morbidity), mental health (stress, 
depression, cognitive decline, MCI, dementia) and 
mortality ςall assessed many ways
ÅMany potential confounders  - e.g., when is a physical 

activity also a social activity, general health, an isolated 
person may be more likely to refuse to participate, 
socioeconomic and cultural biases
ÅGeneral trend in outcomes congruent, but many 

variations on the theme

The nature of the evidence

ÅMany prospective studies

Åaŀƴȅ ŎƻƴǎǘǊǳŎǘǎ ƻŦ ƳŜŀǎǳǊŜǎ ƻŦ άǎƻŎƛŀƭ ŀŎǘƛǾƛǘȅέ

ÅMany outcome measures ςcognitive decline, 
MCI, dementia; assessed many ways

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

ÅGeneral trend in outcomes congruent, but many 
variations on the theme
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Observations on Social Network & Dementia
(Fratiglioni, Lancet Neurology, 2004)

KungsholmenStudy
ÅN = 1203; Age > 75; Non-demented; followed for 3 years
ÅOutcome ςdementia (DSM) with covariates of age, sex, 

education, cognitive and functional status, depressive 
symptoms, and vascular diseases

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

ÅRESULTS: 
ïCompared with married people living with someone, single people 

and those living alone had an adjusted relative risk of 1·9.
ï Infrequent contacts with network resources did not increase the 

risk of the disease . 
ïWhen all components were combined in an index, a poor or 

limited social network increased the risk of dementia by 60% (95% 
CI 1·2ς2·1), and a significant gradient was found for the four 
degrees of social connections (p=0·0009).

FratiglioniL, Wang HX, Ericsson K, MaytanM, WinbladB. Influence of social network on 
occurrence of dementia: a community-based longitudinal study. Lancet 2000; 355: 1315ς19.
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Social network protects from dementia
KungsholmenStudy (2000)

FratiglioniL, Wang HX, Ericsson K, MaytanM, WinbladB. 
Influence of social network on occurrence of dementia: a 
community-based longitudinal study. Lancet 2000; 355: 
1315ς19.

Recent Observations of Interest  

ÅGender (spouse) effect of marriage on 
cognition ςAustralian Longitudinal Study

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

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, 296ς309

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

Å86 Post mortem cases - Rush 
Memory & Aging Project

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

ÅEffect not seen with amyloid

Bennett et al. Lancet Neurol2006; 5: 406ς12


