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Abstract
Background and Objectives: Social connectedness has been linked prospectively to cognitive aging, but there is little 
agreement about the social mechanisms driving this relationship. This study evaluated 9 measures of social connectedness, 
focusing on 2 forms of social enrichment—access to an expansive and diverse set of loosely connected individuals (i.e., 
social bridging) and integration in a supportive network of close ties (i.e., social bonding).
Research Design and Methods: This study used egocentric network and cognitive data from 311 older adults in the Social 
Networks in Alzheimer Disease study. Linear regressions were used to estimate the association between social connectedness 
and global cognitive function, episodic memory, and executive function.
Results: Measures indicative of social bridging (larger network size, lower density, presence of weak ties, and proportion 
of non-kin) were consistently associated with better cognitive outcomes, while measures of social bonding (close ties, 
multiplex support, higher frequency of contact, better relationship quality, and being married) largely produced null effects.
Discussion and Implications: These findings suggest that the protective benefits of social connectedness for cognitive 
function and memory may operate primarily through a cognitive reserve mechanism that is driven by irregular contact with 
a larger and more diverse group of peripheral others.
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Background and Objectives
Given the limited success of drug treatments to prevent or 
delay cognitive aging, researchers have turned to an exam-
ination of social, cognitive, and lifestyle factors to iden-
tify candidates for clinical intervention (Ashida & Schafer, 
2018; Kempermann et  al., 2002). A  substantial body of 
evidence suggests that the extent to which individuals are 

socially active and connected to others is prospectively 
linked to the incidence of dementia and the progression of 
cognitive decline (Fratiglioni et al., 2004; Gow et al., 2013; 
Kelly et al., 2017; Kuiper et al., 2016; Penninkilampi et al., 
2018). However, there have been numerous calls for addi-
tional research to identify which aspects of social connect-
edness are associated with better cognitive function among 
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older adults (Crooks et al., 2008; Gow et al., 2013; Kelly 
et al., 2017; Kuiper et al., 2016).

This study uses a social network approach to measure 
social mechanisms of resilience to cognitive aging. Social 
networks are “structures of relationships linking social ac-
tors” (Marsden, 2000, p. 2727). The network perspective is 
methodologically distinctive in that data are collected on the 
specific individuals to whom actors are connected, enabling 
measurement of multiple features of relationships and social 
processes. After briefly reviewing the current state of the ev-
idence on social connectedness and cognitive aging, we use 
clinical cognitive and social network data from the Social 
Networks in Alzheimer Disease (SNAD) study to identify 
associations between older adults’ personal social network 
characteristics and multiple indicators of cognitive function 
and memory. We find that measures of social bridging are 
consistently associated with better cognitive outcomes, while 
measures of social bonding produce null effects. In the ab-
sence of approved disease-modifying therapies for Alzheimer’s 
disease (AD), our findings have important implications for 
preserving or enhancing cognitive health in later life.

Social Connectedness and the Aging Brain

Cognitive function and the incidence and progression of 
cognitive decline have been associated with social connect-
edness among older adults (Fratiglioni et  al., 2004; Gow 
et al., 2013; Kelly et al., 2017; Kuiper et al., 2016). Social 
connectedness has been operationalized using a wide va-
riety of measures that are often treated as similar or uni-
dimensional, but likely reflect distinct social processes. 
These include number of relationships (Barnes et al., 2004; 
Bennett et  al., 2006; Crooks et  al., 2008; Evans et  al., 
2018), frequency of social contact (Zunzunegui et  al., 
2003), perceived social support (Seeman et al., 2001), par-
ticipation in social activities (Barnes et  al., 2004; James 
et  al., 2011; Karp et  al., 2006; Wang et  al., 2002), and 
subjective loneliness (Donovan et al., 2017; Wilson et al., 
2007). This heterogeneity has made it difficult to generate 
consensus about mechanisms underlying this relationship, 
which remain unclear and contested (Baumgart et al., 2015; 
Giles et al., 2012; Gow et al., 2013). In this article, we ad-
vance this literature by applying a social network perspec-
tive that compares multiple dimensions of connectedness 
simultaneously.

A Social Network Perspective on Cognitive Aging

All network theories of health and illness share a focus on 
variation in social ties and interactions, rather than indi-
vidual characteristics. People are embedded in a personal 
community—partially of their own creation and nearly 
unique to them—whose functions, composition, and struc-
ture have health consequences. A  hallmark of personal 
social network (i.e., egocentric network) methodology is 

the collection of more and better data about the structure, 
function, and composition of individuals’ social ties across 
a range of different social spheres from the perspective of 
the focal person or “ego” (e.g., family, friends, coworkers, 
and neighbors). This is distinct from a whole social net-
work, or sociocentric, approach, which maps connections 
between all members of one socially or geographically 
bounded group of actors, focusing on the structure of the 
group as a whole. In a true personal network approach, 
alters are individually distinguishable from each other, and 
characteristics of each alter are collected to provide infor-
mation about the nature of interactions occurring within 
the network (McCarty et al., 2019; Perry et al., 2018).

Researchers studying cognitive aging have rarely used a 
true social network approach (except see Cornwell et al., 
2009; Li & Dong, 2018). Instead, participants are typi-
cally asked to respond to proxy questions that summarize 
complex social phenomena using a single measure or scale. 
A  handful of studies have moved the literature forward 
using proxy network indicators to identify distinct aspects 
of social connectedness that are protective (Gow et  al., 
2013; Holtzman et al., 2004; Zunzunegui et al., 2003). For 
example, in perhaps the most comprehensive comparison of 
different dimensions of social connectedness in older adults 
to date, “social networks” were operationalized using (a) a 
dichotomous indicator of having any friends, (b) number of 
visual contacts with family members, and (c) number of tel-
ephone contacts with family members (Zunzunegui et al., 
2003). These were then compared to measures of social in-
tegration (i.e., extent to which they help children, family 
members, and friends) and group participation. Another 
study aiming to compare the effects of social networks, 
loneliness, and social support in the Lothian Birth Cohort 
1936 operationalized social networks using a count of dif-
ferent kinds of social contacts (Gow et al., 2013).

Though these studies were a vast improvement over those 
using single measures like living alone or marital status, 
these proxies for social networks have limitations. Simple 
summative measures may not capture the richness of older 
adults’ lives, which are multiplex and heterogeneous (Fiori 
et al., 2007; Litwin & Shiovitz-Ezra, 2006). First, research 
suggests that proxy measures map poorly onto true social 
network measures, reflecting general perceptions instead 
(Burt, 1987). This is because it is cognitively difficult to 
accurately aggregate across numerous social relationships. 
Second, use of proxy measures limits the ability to test al-
ternative hypotheses about social mechanisms (Fratiglioni 
et al., 2004; Kelly et al., 2017). In contrast, the personal 
network approach is flexible, offering a large number and 
variety of measures of social connectedness with which to 
evaluate hypotheses about underlying social mechanisms. 
Third, and most importantly, proxies cannot capture struc-
tural properties of networks or interactions with less close 
members of the network (i.e., weaker or more peripheral 
ties), which are essential for capturing exposure to novel, 
as opposed to habitual, social stimuli.
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Recent studies employing a personal social network ap-
proach illustrate the promise of this methodology (Ellwardt 
et  al., 2015; Li & Dong, 2018; Sharifian et  al., 2020; 
Sommerlad et al., 2019). For example, a 28-year follow-up 
study on dementia risk by Sommerlad et al. (2019) adapted 
a social network index (Berkman & Syme, 1979) to dis-
tinguish between the type, number, and frequency of older 
adults’ interactions with friends and relatives. They found 
that more frequent social contact was associated with 
lower dementia risk and better cognitive trajectories, but 
these findings were driven primarily by interactions with 
friends and not family members (see also Giles et al., 2012; 
Katz et al., 2020; Li & Dong, 2018; Sharifian et al., 2020). 
Along the same lines, a recent study by Ellwardt et  al. 
(2015) found that greater network complexity, measured 
as irregular contact with a diversity of social roles (Cohen 
et al., 1997), is associated with better cognitive functioning 
even after taking network size into account. By explic-
itly measuring who older adults are interacting with, how 
often, and what they are doing together, a social network 
approach can provide novel insight into the specific social 
mechanisms that help preserve cognitive function.

Mechanisms and Hypotheses

Research on social connectedness and cognitive aging has 
tended to advocate an implicit or explicit cognitive re-
serve theory (Stern, 2002, 2009). That is, social integration 
within enriching social environments provides stimulating 
experiences that preserve cognitive capabilities despite 
brain atrophy (Ellwardt et  al., 2015; Evans et  al., 2018; 
Hultsch et al., 1999). Prospective studies indicate that up to 
one third of older adults with no significant cognitive im-
pairment meet full neuropathologic criteria for AD (i.e., sig-
nificant atrophy or presence of amyloid or tau), suggesting 
that extensive underlying brain pathology may be over-
come by compensatory cognitive/functional processes.

Social networks provide access to different kinds of 
enrichment, suggesting at least two distinct hypotheses 
about the types of relationships and interactions that 
may promote cognitive function in older adults (Li 
& Dong, 2018; Seeman et  al., 2001). First, the social 
bridging hypothesis suggests that cognitive function may 
be optimized through access to novel and diverse social 
stimuli, including a range of ideas, information, activi-
ties, verbal and nonverbal social cues, faces, and speech 
patterns (Coleman, 1988; Cornwell, 2009b). Such enrich-
ment is likely to occur primarily during irregular contact 
with more peripheral or dissimilar others (i.e., weak ties) 
which produces eustress (i.e., good stress) due to social 
learning. Interactions with heterogeneous and weaker ties 
(e.g., casual friends, neighbors, and coworkers) that are 
not closely connected to one another are likely to be more 
cognitively enriching than familiar, repetitive, and com-
fortable exchanges with immediate family members and 
other close confidantes. This hypothesis suggests:

H1: Personal social networks that are larger are less 
densely connected, provide access to weak ties, and con-
tain more non-kin will be associated with better cogni-
tive function among older adults.

Second, the social bonding hypothesis suggests that 
the enriching functions of social engagement derive from 
close and supportive connections to others (Berkman & 
Glass, 2000). Social bonding takes the form of integra-
tion, cooperation, meaningful social roles, and exchanges 
of emotional support and affirmation that result from 
being embedded in relationships and small groups 
(Thoits, 2011). Individuals rich in social bonding benefit 
from a strong informal social safety net that is typically 
cultivated in the context of intimate relationships with 
similar others. Social bonding promotes a sense of pur-
pose in life, mattering, and belonging—perceptions that 
foster behavioral guidance and security, as well as self-es-
teem and a sense of control or mastery that may reduce 
the harmful effects of stress on brain health and cognitive 
function (Cohen, 2004; Thoits, 2011). This hypothesis 
suggests:

H2: Personal networks that contain closer and higher 
quality relationships are more supportive and are in reg-
ular communication or contact will be associated with 
better cognitive function among older adults.

Finally, though there is substantial prospective evidence 
linking social connectedness to cognitive decline, including 
meta-analyses (Evans et al., 2019; James et al., 2011; Kuiper 
et al., 2016; Zunzunegui et al., 2003), researchers have also 
identified the reverse relationship. Specifically, functional 
limitations associated with cognitive impairment may 
make it difficult to remain socially active or maintain so-
cial relationships (Aartsen et al., 2002, 2004; Biddle et al., 
2019; Casey et al., 2020; Cornwell, 2009a). Likewise, older 
adults with cognitive impairments may become depressed 
and socially withdraw to avoid the stigma of dementia 
(Donovan et al., 2016, 2017). A recent longitudinal study 
employing cross-lagged modeling suggested that the rela-
tionship between social connectedness (defined as social 
network size) and cognitive function is best conceptualized 
as coconstitutive, with effects in both directions (Casey 
et  al., 2020). In light of these findings, we take multiple 
steps to reduce the likelihood of reverse causation.

Research Design and Methods
Sample
Data used in this analysis were from the SNAD study, 
which recruited participants from the Indiana Alzheimer 
Disease Research Center (IADRC; https://medicine.iu.edu/
research/centers-institutes/alzheimers/). The IADRC has 
collected longitudinal data on a wide variety of clinical 
measures from a cohort of older adults, in accordance with 
the National Alzheimer’s Coordinating Center.

https://medicine.iu.edu/research/centers-institutes/alzheimers/
https://medicine.iu.edu/research/centers-institutes/alzheimers/
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The IADRC cohort consisted of roughly 400 older 
adults made up of cognitively normal participants (CN; n 
≈ 200), participants with mild cognitive impairment (MCI; 
n ≈ 80), participants with AD (n ≈ 120), and participants 
with other related dementias. Exclusion criteria for the 
IADRC included history of schizophrenia, bipolar disorder, 
other major psychiatric disorders, history of cancer with 
chemotherapy or radiation treatment, traumatic brain in-
jury with loss of consciousness, developmental disabilities, 
and history of or active alcohol/substance abuse disorders.

Since March 2015, all eligible IADRC participants 
were approached to voluntarily complete the SNAD pro-
tocol (90% response rate). The exclusion criteria for 
SNAD included (a) IADRC participants who scored less 
than 10 on the Montreal Cognitive Assessment (MoCA), 
(b) participants who had a known family history of dom-
inantly inherited dementia genes, and (c) people aged 
45 years and less. Data for SNAD were collected face-to-
face using computer-assisted personal interviewing.

This analysis drew from 311 participants from SNAD. 
Of these participants, 60% were women and 83% were 
White; mean age was 71  years; mean education was 
16  years. This sample included 202 cognitively normal 
participants, 65 with MCI, and 44 with AD. The IADRC 
Clinical Core determined participant diagnoses using con-
sensus conferences consisting of an interdisciplinary team 
representing clinical psychiatry, clinical neurology, radi-
ology and imaging sciences, and medical and molecular 
genetics.

Measures

Dependent variables
General cognitive function was measured using the MoCA 
(Nasreddine et al., 2005), a brief screening tool for MCI. 
The MoCA includes items assessing memory, visuospatial 
ability, executive function, attention, language, and orienta-
tion to time and place. Higher scores indicated higher cog-
nitive function. Because participants with very low MoCA 
scores were excluded from the study, this variable is slightly 
negatively skewed. To address this skewness, we normalized 
MoCA and the other cognitive outcomes. Transforming the 
variable to correct skewness provided consistent results.

The Craft Story 21 is a paragraph story recall test that 
assesses episodic memory (Craft et al., 1996). The exam-
iner read a story aloud and then asked the participant to 
repeat the details of the story in the same words read by 
the examiner or in his/her own words. Points for verbatim 
(exact content words) and paraphrase recall (similar con-
textual story units) were summed separately and yielded 
substantively identical results. After approximately 20 min, 
the participant was asked to recall the story again. For 
this study, we used the delayed paraphrase scores for their 
proven validity in measuring global cognition and memory 
(Dodge et  al., 2020). Higher scores indicated better epi-
sodic memory. This outcome is normalized.

The Trail Making Test is a timed neuropsychological 
test consisting of two parts, A and B. The test taker must 
draw a line connecting 25 sequentially numbered circles 
(Part A) or alternating numbers and letters (Part B). Both 
parts assess motor speed and visual attention, and the more 
difficult Part B also tests executive function (Gaudino et al., 
1995). We used Part B because it is more sensitive to impair-
ment (Ashendorf et al., 2008). The test is scored using the 
time to completion, so lower scores signify better executive 
function. To maintain consistent direction with the other 
cognitive outcomes, we reverse-coded and normalized the 
Trails B score for regression models such that higher scores 
indicate better executive function.

Independent variables
Egocentric social network data were collected using an 
expanded PhenX Social Network Battery tailored to the 
case of dementia (Hamilton et al., 2011). For this protocol, 
interviewers elicited names of individuals in a participant’s 
social network that was activated in the past 6 months for 
discussions about important matters and health matters 
using items called name generators (Perry et  al., 2018). 
After network members’ names were provided, questions 
were asked about each person in the network. This process 
yielded structural, functional, and compositional variables 
about a person’s core discussion network.

Measures to assess social bridging included network 
size, density, presence of weak ties, and proportion of 
non-kin. Network size was measured by the number of 
unique people mentioned in response to name generators. 
Network density was the mean of the closeness of ties be-
tween each network member in a participant’s network, 
which ranged from 0 to 3. Response categories were “don’t 
know each other,” “not very close,” “sort of close,” and 
“very close.” Higher scores signified higher strength of ties 
between network members. The presence of weak ties in 
the network was assessed using the minimum value of the 
strength of ties between a participant and each of his/her 
network members, which had a potential range of 1–10 on 
a sliding scale (i.e., no response categories). Proportion of 
non-kin was measured by calculating the proportion of net-
work members who were not identified as family members 
by birth or marriage. These included friends, neighbors, 
coworkers, clergy, and other types of non-kin.

Measures operationalizing social bonding included 
number of very close ties, support multiplexity, mean 
frequency of contact, quality of social relationships, and 
marital status. Number of close ties was a count of the 
number of network members that participants reported 
being “very close” to, as opposed to “sort of close” or 
“not very close.” Support multiplexity was measured by 
averaging the number of different support functions pro-
vided (out of five) by all network members, ranging from 
0 to 5.  Support functions assessed included listening, 
caring, providing advice, help with chores and other 
tasks, and giving or loaning money. Mean frequency of 
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contact was computed by averaging the frequency of 
contact between a participant and all network members, 
which ranged from 1 to 3 (corresponding to “hardly 
ever,” “occasionally,” and “often”). Quality of social 
relationships was measured by taking the average of all 
nonmissing values for three items in the Quality of Life 
in Alzheimer’s Disease scale (Logsdon et al., 1999). Items 
included in the subscale included relationships with 
family members, relationships with a marital or romantic 
partner (or if none, the person they are closest to), and 
relationships with friends. The resulting index ranged 
from 1 to 4 (corresponding to “poor,” “fair,” “good,” or 
“excellent”) with higher values indicating better quality. 
Marital status was computed as a binary indicator, with 1 
equal to married and 0 equal to never married, divorced, 
separated, or widowed.

Controls
Depressive symptoms were measured using the 15-item 
Geriatric Depression Scale (Sheikh & Yesavage, 1986). 
Self-rated health was assessed using a single item with 
four response categories ranging from “poor” to “ex-
cellent.” Impairment in instrumental activities of daily 
living was measured using the Functional Activities 
Questionnaire and binarized to indicate no impair-
ment versus any impairment (Pfeffer et  al., 1982). We 
controlled for these indicators of health status to reduce 
the potential confounding effect of functional decline and 
social withdrawal (i.e., reverse causality). Furthermore, 
we controlled for gender (woman or man), race (person 
of color or White), age in years, and education in years, 
which may be correlated both with social network char-
acteristics and cognitive performance.

Analysis

We first conducted bivariate statistics by diagnostic 
group and created ego network visualizations using ideal 
types (i.e., mean bridging measures by group). Because 
it is not possible to depict partial nodes (i.e., people), 
we rounded to whole numbers where necessary (e.g., in 
depicting network size). Next, all nine network variables 
were separately entered into linear regression models to 
predict cognitive function, episodic memory, and execu-
tive function, controlling for gender, race, age, education, 
depressive symptoms, self-rated health, and functional 
limitations. This strategy avoids multicollinearity, as 
these measures are moderately to highly correlated 
within the bridging or bonding domain. This process was 
repeated for all three cognitive outcomes. All network 
variables and outcomes were standardized to facilitate 
interpretation. Full regression results are presented in 
Supplementary Table 1.

Cases with missing data on outcomes were excluded 
from each model. Missing data on independent variables 
and controls were handled by using full information 

maximum likelihood in structural equation models (Enders 
& Bandalos, 2001). Based on the variable with the most 
missing data (i.e., relationship satisfaction), the missingness 
pattern by diagnostic group is 31/202  =  15% for CN, 
8/65 = 12% for MCI, and 7/44 = 16% for AD. Missingness 
did not differ significantly across diagnostic group. All 
analyses were computed using Stata 16. It is important 
to declare that this was an exploratory study. As such, 
no adjustments for multiple testing were made, and addi-
tional dedicated studies are needed to confirm the results 
(Althouse, 2016; Feise, 2002).

In addition to the main findings, we also conducted 
sensitivity analyses to assess whether our results were 
robust to adjustments for reverse causation. First, we 
controlled for depressive symptoms, self-rated health, 
and functional limitations to reduce the confounding 
influence of social withdrawal or declining social ac-
tivity secondary to cognitive impairment. Second, we 
conducted longitudinal regression analyses using two 
waves of data collected 1  year apart on a smaller sub-
sample of participants. These predicted global cognitive 
function, episodic memory, and executive function at 
the 12-month follow-up using baseline social network 
characteristics and controlling for baseline cognitive 
outcomes. Collection of these data is in progress, but 
this provides a very conservative preliminary indication 
of a prospective association given the short duration of 
follow-up.

Results
Bivariate Associations by Clinical Diagnosis
Table 1 indicates statistically significant differences across 
diagnostic groups. Overall, cognitively normal participants 
reported core networks that were larger, more loosely 
connected, and more diverse than participants with MCI 
and early-stage AD. On average, cognitively normal 
participants reported having 5.39 (SD  =  2.46) network 
members while participants with MCI and AD reported 
having 4.69 (SD  =  2.51) and 3.48 (SD  =  1.87) network 
members (F = 25.62; df = 2; p =  .000), respectively. The 
proportion of non-kin was higher (0.38 vs. 0.31 vs. 0.20; 
F = 10.47; df = 2; p = .001), while network density (1.64 
vs. 1.92 vs. 2.16; F = 17.31; df = 2; p =  .000) and min-
imum tie strength (6.52 vs. 7.18 vs. 8.23; F  =  20.83; 
df  =  2; p  =  .000) were lower among cognitively normal 
participants compared to those with MCI and AD, respec-
tively. Cognitively normal participants reported better 
quality of social relationships (3.42 vs. 3.26 vs. 3.14; 
F = 9.75; df = 2; p =  .002) and more close ties (3.77 vs. 
3.55 vs. 2.95; F = 5.76; df = 2; p = .017) than those with 
MCI and early-stage AD, but there were no significant 
differences in other indicators of social bonding across di-
agnostic group. Figure 1 offers a visual typology of per-
sonal networks across the three groups using group means 
to create ideal types.

http://academic.oup.com/gerontologist/article-lookup/doi/10.1093/geront/gnab112#supplementary-data
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Multivariate Regression Models

Table 2 presents results from linear regressions predicting 
three standardized cognitive function outcomes (i.e., 
global cognitive function, episodic memory, and executive 

function), controlling for gender, age, race, education, de-
pressive symptoms, self-rated health, and functional lim-
itations. With respect to variables operationalizing social 
bridging, we found support for all indicators in the ex-
pected direction. Specifically, larger network size and lower 
network density and minimum tie strength were associated 
with better global cognitive function, episodic memory, 
and executive function (p < .05). The proportion of non-
kin in the network was positively associated with episodic 
memory (p = .002), but not significantly related to global 
cognitive function nor executive function.

Indicators of social bonding were inconsistently associ-
ated with cognitive function. Number of very close ties was 
weakly and positively related to better episodic memory  
(p = .014), but not to global cognitive function nor execu-
tive function. Higher support multiplexity was associated 
with worse episodic memory (p = .002), contrary to our 
hypothesis, but not to global cognitive function nor execu-
tive function. This suggests that participants who received 
multiple kinds of emotional and instrumental support from 
their network members, on average, had worse episodic 
memory. Reporting higher quality social relationships was 
associated with better executive function (p  =  .004). No 
significant association was identified for mean frequency of 
contact or marital status for any cognitive outcome.

Figure 1. Typical core network structure and composition by clinical di-
agnosis. Note: CN = cognitively normal; MCI = mild cognitive impair-
ment; AD  =  Alzheimer’s disease. For CN, MCI, and AD, network size 
and proportion of non-kin decrease, whereas the proportion of alters 
close to other alters increases, respectively, with additional pathology. 
This figure is a visual representation of network ideal types by a diag-
nosis that shows trends in the data and is informed by mean and modal 
scores.

Table 1. Sample Descriptive Statistics by Diagnostic Group (N = 311)

Independent variables

CN (N = 202) MCI (N = 65) AD (N = 44)  

Mean (SD) or proportion Mean (SD) or proportion Mean (SD) or proportion F or χ 2

Demographics     
 Male 0.30 0.52 0.50 13.29**
 Age 69.73 (8.60) 73.98 (8.53) 71.89 (10.13) 5.21*
 White 0.77 0.88 0.84 4.00
 Education 16.44 (2.61) 16.37 (2.55) 15.07 (3.43) 6.69*
Health status     
 Depressive symptoms 1.47 (1.78) 2.83 (2.35) 3.23 (3.20) 35.29***
 Self-rated health 3.12 (0.74) 2.79 (0.70) 2.62 (0.83) 16.17***
 Functional limitations 0.22 0.77 0.95 114.96***
Cognitive function     
 Global cognitive function 25.80 (3.03) 22.33 (2.94) 16.95 (5.03) 265.34***
 Episodic memory 15.19 (3.57) 8.40 (4.74) 4.25 (5.47) 313.54***
 Executive function 80.89 (47.31) 113.31 (61.50) 195.57 (96.28) 102.63***
Social bridging     
 Network size 5.39 (2.46) 4.69 (2.51) 3.48 (1.87) 25.62***
 Network density 1.64 (0.72) 1.92 (0.75) 2.16 (0.65) 17.31***
 Minimum strength of tie 6.52 (2.42) 7.18 (2.20) 8.23 (1.66) 20.83***
 Proportion of non-kin 0.38 (0.28) 0.31 (0.28) 0.20 (0.25) 10.47**
Social bonding     
 Number of close ties 3.77 (2.00) 3.55 (2.20) 2.95 (1.86) 5.76*
 Support multiplexity 3.04 (0.73) 2.98 (0.69) 3.33 (0.86) 1.50
 Mean frequency of contact 2.64 (0.30) 2.72 (0.27) 2.66 (0.49) 0.38
 Quality of social relationships 3.42 (0.49) 3.26 (0.53) 3.14 (0.68) 9.75**
 Married 0.71 0.78 0.72 0.89

Note: CN = cognitively normal; MCI = mild cognitive impairment; AD = Alzheimer’s disease.
*p < .05, **p < .01, ***p < .001.
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Sensitivity Analyses

We conducted multivariate regression analyses predicting 
cognitive outcomes at 12-month follow-up (n  =  168), 
adjusting for baseline cognition and other control variables 
(Supplementary Table 2). These analyses confirmed sig-
nificant findings for change in global cognitive function. 
Specifically, for measures of social bridging, we found sup-
port for all indicators in the expected direction. Specifically, 
larger network size and proportion of non-kin, and lower 
network density and minimum tie strength, were signifi-
cantly associated with better global cognitive function (p 
< .05). No measures of social bonding yielded significant 
associations with global cognitive function. Analyses of 
change in episodic memory and executive function produced 
null results. This may indicate that the main findings reflect 
reverse causation. However, we observed very little change 
in episodic memory or executive function over the 1-year 
period, so there was minimal variation in T2 outcomes to 
explain once T1 cognitive function was controlled. The 
coefficients for T1 cognitive function in these models ap-
proach 1.00 (B = 0.87 and B = 0.91 for episodic memory 
and executive function, respectively). Together, robustness 
to conservative controls for health status and functional 
limitations, combined with promising preliminary findings 
on the relationship between social network bridging and 
change in global cognitive function, are suggestive of the 
hypothesized directionality for social bridging.

Discussion and Implications
The goal of this study was to evaluate a range of meas-
ures of social connectedness to determine which may be 
the most promising candidates for preserving cognitive 
function in older adults. We focused on two distinct forms 
of social enrichment, social bridging and social bonding. 

In linear regression models adjusting for gender, age, race, 
education, and depressive symptoms, measures indicative 
of social bridging were consistently associated with global 
cognitive function, episodic memory, and executive func-
tion in the hypothesized direction. In contrast, measures 
of social bonding were largely unrelated to cognitive func-
tion in this sample of older adults. These results were ro-
bust to controls for demographics and several indicators 
of health status that might drive any reverse causation, in-
cluding depressive symptoms, self-rated health, and func-
tional limitations. We also observed preliminary evidence 
for an association between social bridging and lower levels 
of decline in global cognitive function. These findings sug-
gest that the protective benefits of social connectedness 
for cognitive function and memory may operate primarily 
through a cognitive reserve mechanism that is driven by 
irregular contact with a larger and more diverse group of 
peripheral others.

Bridging interactions likely provide exposure to social 
stimuli that require higher-order cognitive processes, such 
as novel ideas, information, and activities. However, social 
bridging may also present opportunities for more basic 
forms of sensory information processing and social learning, 
including unfamiliar faces and speech patterns, verbal and 
nonverbal social cues, and interactions requiring theory of 
mind (i.e., the ability to predict and interpret the behavior 
and mental state of others). More broadly, social bridging 
has been linked to a variety of positive outcomes, including 
well-being (Bath & Deeg, 2005; Harris & Thoresen, 2005), 
life expectancy (Rostila, 2010), and good health and inde-
pendence in late adulthood (Cornwell, 2009b, 2011).

The biological mechanism underlying the association be-
tween social bridging and cognitive function and memory 
may be an accumulation of cognitive reserve. Broadly, the 
cognitive reserve hypothesis suggests that individual var-
iations in enrichment experiences across the life course 

Table 2. Regression of Cognitive Function on Network Characteristics

Independent variables

Global cognitive function (N = 310) Episodic memory (N = 311) Executive function (N = 292)

β (SE) β (SE) β (SE)

Social bridging    
 Network size 0.20** (0.07) 0.30*** (0.07) 0.15* (0.07)
 Network density −0.21** (0.07) −0.21* (0.08) −0.19* (0.08)
 Minimum tie strength −0.28*** (0.06) −0.31*** (0.07) −0.17* (0.08)
 Proportion of non-kin 0.10 (0.08) 0.17* (0.08) 0.06 (0.08)
Social bonding    
 Number of close ties 0.07 (0.06) 0.18* (0.07) 0.06 (0.07)
 Support multiplexity −0.12 (0.09) −0.23** (0.07) −0.15 (0.10)
 Mean frequency contact −0.03 (0.10) −0.16 (0.09) −0.01 (0.09)
 Quality of social relationships 0.09 (0.07) 0.03 (0.09) 0.28** (0.10)
 Married 0.08 (0.18) 0.09 (0.20) 0.07 (0.18)

Notes: The table presents fully standardized coefficients with standard errors in parentheses. All predictors were modeled separately, controlling for gender, age, 
race, education, and depressive symptoms, self-rated health, and functional limitations.
*p < .05, **p < .01, ***p < .001.

http://academic.oup.com/gerontologist/article-lookup/doi/10.1093/geront/gnab112#supplementary-data
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provide different degrees of reserve against age-related 
neuropathology (Ellwardt et al., 2015; Evans et al., 2018; 
Katzman, 1993; Stern, 2006, 2009). Prospective studies 
indicate that up to 25% of older adults with unimpaired 
neuropsychological functioning meet full pathological 
criteria for AD (Esiri et al., 2001), suggesting that extensive 
underlying neuropathology may be masked by compensa-
tory functional processes. This explanation is consistent 
with research suggesting that older adults with a larger 
number of friends and a more diverse set of associates 
are disproportionately resilient to the cognitive effects of 
neurodegeneration (Kelly et  al., 2017; Pillai & Verghese, 
2009).

While we did not find much direct support for the so-
cial bonding hypothesis, there are at least two potential 
explanations that leave open the possibility that close and 
supportive networks are beneficial for cognitive aging. 
First, social bonding may be relatively distal in etiological 
pathways, operating through more proximate and subjec-
tive psychosocial resources such as feelings of mattering, 
self-esteem, mastery, and security (Bandura, 2001; Cohen, 
2004; Thoits, 2011). Given that these psychosocial re-
sources are influenced by a wide range of experiences and 
structural conditions, the “signal” from social network 
measures of social bonding may be weak absent infor-
mation about key mediators. Second, social bonding may 
play a stress-buffering role in cognitive aging processes 
(Uchino, 2006). Social support and integration have been 
associated with less negative appraisals of stressors, more 
active and effective coping, and downregulation of the hy-
pothalamic–pituitary–adrenal response (Heinrichs et al., 
2003; Unger et  al., 1997; Wilson et  al., 2007). If true, 
social bonding would only be positively related to cog-
nitive function in the context of stress exposure. Because 
we were unable to test these alternative explanations with 
available data, our study stops short of implying that so-
cial bonding is unrelated to cognitive aging.

Our findings have important implications for 
preserving or enhancing cognitive health in late life. There 
are currently no approved disease-modifying therapies 
for AD and related dementias, and existing interventions 
have had limited effectiveness in delaying the onset of 
cognitive decline or slowing its progression (Cummings 
et al., 2018). This underscores the urgent need for a par-
adigm shift toward potential upstream mechanisms and 
approaches to dementia prevention that operate over the 
life course. Maintaining cognitive function through so-
cial stimulation is a promising and modifiable target that 
has numerous other physical and psychological benefits 
(Smith & Christakis, 2008).

This study has multiple limitations. Foremost among 
these is the cross-sectional nature of the main findings, 
which make it impossible to eliminate reverse causation 
as a competing explanation for our findings. We took sev-
eral steps to address this issue, including controlling for 
the confounding effects of health status and conducting 

preliminary longitudinal analyses using a subset of 
participants with two waves of data. Additionally, there is 
ample prospective evidence for the proposed interpretation 
of findings (Evans et  al., 2018; Kuiper et  al., 2016), and 
some research has explicitly ruled out reverse causation in 
the case of social engagement or connectedness and cogni-
tion (Ertel et al., 2008; James et al., 2011). Nonetheless, it 
is inappropriate to make inferences about causal direction.

In addition, our data are not representative. Rather, they 
are based on a convenience sample of participants in an 
NIH-funded ADRC. As such, participants are more likely 
to be White, live in a metropolitan area, and have higher 
socioeconomic status relative to the general population. It 
is possible that these characteristics of our sample yielded 
an underestimate of the association between social network 
characteristics and cognition, given the relatively lower risk 
for dementia in this subpopulation.

The main strength of this study is the personal social net-
work approach to data collection and measurement, which 
makes it possible to disaggregate dimensions of social con-
nectedness and empirically link specific social processes to 
outcomes. In doing so, we have responded to calls for ad-
ditional research on the mechanisms underlying the rela-
tionship between social connectedness and cognitive aging 
(Bielak, 2010; Kelly et al., 2017; Kuiper et al., 2016). Our 
analysis of nine measures of social connectedness and three 
cognitive outcomes provides unique insight into two dis-
tinct social mechanisms—social bridging and bonding. We 
generated new evidence that personal social networks that 
are larger, less densely connected, and that contain weaker 
ties to non-kin are associated with better cognitive func-
tion among older adults, making them a promising target 
for individual- and population-level health policies and 
programs.
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Supplementary data are available at The Gerontologist online.
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