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Abstract

Objectives: Findings on the effect of network size and support on functional health are
mixed. We examine whether network types, that simultaneously incorporate multiple network
characteristics, are associated with functional health in late life.

Methods: Data are from the National Social Life, Health, and Aging Project (/= 3005).

We estimated the longitudinal effect of membership in five multidimensional network types on
disability in six activities of daily living using negative binomial regression, and on mobility
(assessed using a timed walk test) using a generalized linear mixed model.

Results: Compared to those in the /arge without strain network, older adults in the small,
restricted, high contact network had fewer disabilities but worse mobility, while those in the /arge
network with strain also had worse mobility.

Discussion: Care plans focusing on function and mobility should consider multiple aspects of

older adults’ social networks including network size, diversity, and relationship strain.
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Functional ability is vital for older adults to maintain their independence and quality of
life. Although some older adults remain stable in their physical functional ability, many
experience a general decline in functional ability, and some also recover from a state of
disability over time (Avlund et al., 2004; Tak et al., 2013). During the period 2014 to 2019,
36% of people aged 65 and older in the US reported living with at least one disability each
year (Mateyka & He, 2022). Mobility difficulty and difficulty in performing daily activities
are reported as the most common sources of disability among older adults (United States
Census Bureau, 2014). Those who experience disability in mobility and independent living
are at a higher risk of additional loss of function, including loss of muscle mass and strength;
falls; long hospital stays; and nursing home placement (Wald et al., 2019). In addition to
increased health risks, the high social and economic burden of disability warrant further
investigation into factors that promote, prevent, and postpone disability and mobility issues
in later life.

Social support networks are among the modifiable factors known to have a beneficial
effect on the health and well-being of older adults. However, the evidence regarding the
association between social support networks and disability and mobility is mixed (Berkman
et al., 2000). Several studies note the favorable effects of structural characteristics of the
social network: having a large network, greater diversity in relationships, more frequent
contact with ties, and more frequent social participation are associated with higher physical
function, improved mobility, and fewer disabilities in activities of daily living (ADLS) (Ali
et al., 2018; Avlund et al., 2004; Escobar-Bravo et al., 2012; Gao et al., 2018; Giles et al.,
2004; Leon & Rajan, 2014; McLaughlin et al., 2012; Mendes de Leon et al., 2001). Other
studies have examined functional network characteristics, such as social support, in relation
to onset and changes in disability although the findings from this literature have been
contradictory. Some studies found no effect of social support as a risk factor of functional
decline, others observed a harmful effect of instrumental support on functional decline, and
yet others noted that under certain circumstances, a lack of social support in late life may
actually promote mobility improvement (Avlund et al., 2004; Litwin & Stoeckel, 2013;
Mendes de Leon et al., 1999, 2001; Seeman et al., 1996). One reason for these varied and
contradictory findings is the reliance on relatively crude social network measures. Studies
examining individual network characteristics in isolation, such as size, implicitly assume
that larger networks are also more likely to be diverse and supportive. However, a large
network could be restricted (i.e., have low diversity) and unsupportive, in which case the
functional health effects may be null or negative.

This study utilizes the Social Convoy Model and Weiss’ theory of functional specificity

of relationships as guiding frameworks to examine the association between social network
types and functional health. The Social Convoy Model proposes that older adults have
networks of supportive social ties—social convoys—that move with them throughout life
(Antonucci et al., 2014). According to the model, the patterns of these social networks
potentially differ by context and circumstances and these network patterns are fundamental
to understanding individuals’ physical and mental health (Antonucci et al., 2014; Fiori et
al., 2008). For our purposes, this suggests that network patterns that contribute to positive
health outcomes need to be understood in terms of the specific context and circumstances
of later life, when individuals either experience or anticipate declines in physical health and
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when they may simultaneously experience increasingly more frequent losses in their existing
social networks.

Weiss’ theory of the functional specificity of relationships posits that different relationships
perform unique functions for individuals (Weiss, 1974). For instance, spouses and very close
family fulfill emotional needs, co-workers provide guidance and informational support,
friends provide opportunities for socialization and physical activity, etc. There is indeed
empirical evidence to suggest that having a more diverse network of ties (i.e., one consisting
of a partner, family, and friends) is better for various health outcomes including functional
health than a restricted network (e.g., one consisting primarily of family) (Ali et al.,

2018). To the extent that the social and emotional needs of individuals change across the
life-course, so would one expect the constellation of specific network features to change
over time as adults reach the later stages of life. This further underscores the need to
investigate the specific constellations of network features that are most closely related to
good functional health.

Together, these two theoretical frameworks suggest that more than a single aspect of one’s
network, it is the network pattern or specific constellation of network features that matter
for health. There is an increasing acknowledgment in empirical research that social networks
are a complex phenomenon, representing a collection of distinct social network types,

each of which may have a different association with health outcomes (Wenger, 1990).

The construct of network type, particularly one that combines multiple aspects of the
network including its structure, function, and quality, may provide a more comprehensive
and nuanced understanding of the relationship between social networks and health than has
been shown in studies examining individual social network characteristics.

Social network types have been examined in relation to a few health outcomes among
older adults. Multiple studies consistently show that among older adults from the United
States and different countries in Europe and Asia, those with diverse networks tend to have
higher subjective well-being, fewer depressive symptoms, higher life satisfaction, and better
mental health outcomes compared to those in restricted network types (Cheng et al., 2009;
Djundeva et al., 2018; Fiori et al., 2006; Kim et al., 2017; Litwin, 2011; Litwin et al.,
2020; Park et al., 2018, 2019). Similarly, across multiple countries, older adults in network
types that are smaller in size, that consist primarily of unsupportive ties, and are restricted
have higher mortality and shorter survival times compared to those in network types that
are larger in size, that consist primarily of supportive ties, and are more diverse (Ellwardt
et al., 2016; Litwin & Shiovitz-Ezra, 2006; Santini et al., 2015). Because mortality and
mental health and well-being are important correlates of functional health, we expect that
individuals in larger, more supportive, and more diverse network types would exhibit better
functional health compared to older adults in smaller, unsupportive, and restricted network

types.

Preliminary evidence suggests that social network types may have a differential effect

on disability in old age. In a population of community-dwelling Jewish Israelis, Litwin
(1998) observed that older adults in diversified, friend, and neighbor network types had a
lower rate of disability in basic ADLs than average, whereas older adults in the refigious
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family and attenuated networks had higher than average rates of disability (Litwin, 1998).
Corroborating these findings, in a subsequent study Litwin (2003) found that older adults

in family and restricted networks had a significantly higher degree of disability compared

to other network types (Litwin, 2003). However, in contrast to the previous study, Litwin
(2003) observed that individuals in the neighbor network, in fact, had a higher degree of
disability compared to other network types (Litwin, 2003). Data from an older Mexican
population suggests that older adults belonging to widowed and restricted networks have a
higher proportion of functional dependency in basic and instrumental ADLs relative to older
adults belonging to more diverse network types (Doubova et al., 2010). In sum, the literature
on network typology suggests that individuals in more diverse network types, particularly
those that include ties outside of the family network, tend to have better functional health
whereas those in less diverse network types and those that primarily rely on family ties have
worse functional health.

The exact nature of the relationship between network type and disability in old age

remains unclear due to several reasons. First, few studies have examined the association
between network typology and functional health, with more studies focusing on mortality,
mental health, and behavioral health outcomes. Among studies of functional health, to our
knowledge, have examined if, in addition to ADL disability, social network types are also
associated with changes in mobility over time in old age. Although the capacity of an
individual to accomplish specific functional tasks (e.g., ADLS) is important, an individual’s
performance on other physical function assessments that measure mobility such as the gait
speed test and the chair sit-stand test can provide further insight. Unlike ADL disability,
which is traditionally self- or proxy-reported, these measures provide more objective results
taken in standardized conditions. They are more sensitive to changes in functional capacity
and they capture aspects of the underlying neuromuscular mechanisms that drive the
ability to perform functional tasks (Patrizio et al., 2021). Second, previous studies have
been mostly cross-sectional in nature, making it difficult to determine whether it is social
network types that affect older adults’ health or whether it is the functional health of older
adults that leads them to cluster into different social network types (Doubova et al., 2010;
Litwin, 1998, 2003). Even longitudinal analyses only demonstrate an association between
network type and progression of disability, and do not permit a true causal inference.

A more nuanced understanding of the likely bi-directional relationship between network
type and disability will depend on future studies with much more frequent assessments of
both constructs. Third, existing research on network typologies has primarily used either
structural or functional network characteristics, but not both, and rarely have these studies
included a measure of social strain in the construction of network types. For instance,
Litwin’s network types were based primarily on structural features of the social network
and social participation (Litwin, 1998, 2003). Doubova’s network types did include a
measure of support representing functional features of the network; however, respondents
were specifically asked about instrumental types of support while emotional support was not
measured (Doubova et al., 2010). Finally, although researchers have constructed network
typologies and examined their association with mortality in the United States, studies
examining functional health in relation to network types have primarily been conducted
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in populations outside the United States, including Israel (Litwin, 1998, 2003) and Mexico
(Doubova et al., 2010).

In a previous study, Ali et al. (2022) identified a new, more comprehensive network structure
based on social network and support data from the National Social Life, Health, and

Aging Project (NSHAP), which is a study of a nationally representative sample of older
adults in the United States (Ali et al., 2022). Using a latent variable approach, a 5-class
multidimensional network typology representing the structure and function of relationships
was identified: (i) large with strain; (ii) /arge without strair, (iii) small, diverse, low contact,
(iv) small, restricted, high contact, and (v) medium size and support networks. The present
study aims to examine the longitudinal association of these five social network types with
disability and mobility in older adults in the US.

Informed by the extant literature, we’ve conceptualized our outcome in terms of the
disablement process; that is, as a chronic and progressive process of functional health that
generally gets worse over time. In our view, the process of progression is best captured by
considering increases in disability along the entire spectrum of disability, from no disability
to the most severe levels of disability, rather than merely new onset of disability (Hardy et
al., 2005; Rajan et al., 2012). We acknowledge that progression of disability is not always
consistent—changes occur that are reversible, leading to recovery from temporary episodes
of disability (Hardy & Gill, 2004; Rajan et al., 2012). The literature also shows that the
process of recovery from disability is often not permanent and later reverts to the more
chronic underlying disablement process. Proper modeling of recovery therefore tends to
require more frequent measurement of disability outcomes than are available in NSHAP.
For these two reasons, we decided to use count of ADL disabilities as our outcome variable
among those who are disability free at baseline.

Our objective is to determine whether a more nuanced characterization of older adults’
social networks as captured by the multidimensional network typology can enhance our
understanding of the association between social networks and functional health. The use of
longitudinal data in this study allows us to ensure, to some extent, that the social network
types into which older adults cluster precede any changes in health status. Using network
types to simultaneously capture the effect of multiple individual aspects of social networks,
we hypothesized that older adults in smaller, restricted, and less supportive network types
would experience greater ADL disability and decline in mobility compared to older adults in
larger, diverse, and more supportive network types.

Sample and Data Collection

Data for the study came from the National Social Life, Health, and Aging Project (NSHAP).
NSHAP is a longitudinal, population-based study of health and social factors, designed to
understand the well-being of community-dwelling older Americans. Participants aged 57-85
years at baseline were recruited using a complex, multi-stage area probability sample with
oversampling of African Americans, Latinos, men, and the oldest old (75-84 years at the
time of screening) (O’Muircheartaigh et al., 2009). A total of 3005 participants completed
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interviews at baseline (round 1, 2005-2006). In round 2 (2010-2011), 3377 respondents
were interviewed of whom 2261 respondents were from round 1 and the remaining were
non-interviewed respondents who had declined to participate in round 1 but agreed to
participate in round 2, and the spouses or cohabiting romantic partners of the respondents.
In round 3 (2015-2016), all surviving respondents from the previous rounds (N = 2409)
were interviewed again and a new cohort of respondents born between 1948 and 1965 was
added along with their spouses or partners, totaling 4777 participants (O’Muircheartaigh
et al., 2014). Data collection was comprised of a face-to-face interview including a brief
self-administered questionnaire, in-home collection of biomeasures, and a leave-behind
questionnaire. For this study, we restricted our sample to the 3005 participants who were
interviewed at baseline and therefore had complete social network data. The analysis for
each outcome was limited to participants for whom outcome data were available at baseline
and at least one follow-up round.

Social Network Type

The exposure variable was the social network type assigned to individuals at baseline in

a previous study (Ali et al., 2022). Five network types were derived by means of a latent
class analysis: (i) /arge with strain (14%); (ii) /arge without strain (23%); (iii) small, diverse,
low contact (26%); (iv) small, restrictead, high contact (20%); and (v) medium size and
support (17%). Nine observed variables were used for the delineation of network types;
these included variables representing network structure (number of confidants, number of
family, number of friends, network diversity, and frequency of contact) and network function
(support from family, support from friends, strain from family, and strain from friends).

Two network types (/arge with strain and large without strain) were characterized by a
large number of confidants, friends, and family members. Most individuals in both network
types reported high diversity (i.e., at least four different types of relationship ties) and

high perceived support from family ties. However, almost all individuals in the /arge with
strain network type reported experiencing some strain in their family ties and 37% reported
strain in friend ties; whereas only 3% of those in the /arge without strain network reported
experiencing strain in their family ties and only 8% reported strain in friend ties.

Two network types (small, diverse, low contactand small, restricted, high contact) were
characterized by a small number of confidants, friends, and family members. However, they
were distinct from one another in network diversity and frequency of contact. Those in

the small, diverse, low contacttype had a relatively diverse network with the majority of
individuals reporting at least 3 different types of relationships, and low level of contact with
confidants, whereas more than three-fourths of the older adults in the small, restricted, high
contacttype had a restricted network (i.e., no more than 2 different types of relationship
ties), and a high level of contact with confidants with two-thirds of the respondents reporting
daily contact. Individuals in both types reported similar levels of support and strain.

The last network type (medium size and support) was characterized by a medium-sized
network of confidant, friend, and family ties and medium levels of network diversity (i.e.,
3 different relationship types). Individuals in this type reported high support from family
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but not friends. And most reported experiencing no strain in their relationships with family
members or friends.

Disability was operationalized as impairment in activities of daily living (ADL) and was
assessed at all three rounds. Participants were asked to report on how much difficulty

they experience in performing six ADLs: (i) walking across a room; (ii) dressing oneself,
including putting on shoes and socks; (iii) bathing or showering; (iv) eating, such as cutting
up one’s food; (v) getting in or out of bed; and (vi) using the toilet, including getting

up and down. Ability to perform these six activities is commonly used to determine ADL
disability (Litwin, 1998) and they appear on the 7-item modified Katz ADL scale and the
Physical Self-Maintenance Scale (Mlinac & Feng, 2016; Spiers et al., 1996). Each item was
measured on a 3-point scale: 0 (no difficulty), 1 (some difficulty), and 2 (much difficulty).
Respondents were asked to exclude any difficulties that they expected to last less than
three months. Any difficulty in performing a task (i.e., a score of 1 or (2) was scored as

a disability. The outcome of disability was modeled as a count of the number of ADLs in
which an individual experienced any difficulty (range: 0-6).

Mobility-related function in older adults was assessed using a timed walk test. In round

1, approximately half of the respondents (/= 1506) were randomly assigned to complete
the “get-up-and-go” task (Podsiadlo & Richardson, 1991) where they stand up from a chair
without using any support, walk 3 m, turn around, walk back 3 m toward the chair, and sit
down. Participants were allowed to use their walking aid if they normally used one for the
6-m walk. The time that it took for the respondent to perform each task: (a) stand, (b) walk
3 m, (c) turn around, (d) return 3 m, and (e) turn and sit was recorded in seconds. In rounds
2 and 3, mobility was assessed using a separate timed walk and repeated chair stands. For
the timed walk, derived from the Short Physical Performance Battery (Guralnik et al., 1994),
the time that it took for the respondent to (a) walk 3 m and (b) return 3 m was recorded

in seconds. In the present study, for round 1, we calculated the overall time of the walk by
adding up the times of stages (b), (c), and (d). For rounds 2 and 3, we used the total time it
took the respondents to complete the timed walk.

In order to control for potential confounding, baseline data for age (in years, centered),

sex (male, female), marital status (married or with partner vs. not), race/ethnicity (non-
Hispanic White; non-Hispanic Black; Other), educational attainment (less than high
school; high school diploma or equivalent; vocational, some college, or associate’s degree;
bachelor’s degree or higher), and number of chronic conditions (arthritis, emphysema/
chronic obstructive pulmonary disease/asthma, stroke, hypertension, diabetes, Alzheimer’s
or other dementia, and cancer) were included.
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Statistical Analyses

Results

Social Network Types and Activities of Daily Living Disability.—To estimate the
longitudinal association between network types and disability in activities of daily living, we
used a generalized estimating equations (GEE) model with negative binomial distribution.
This allowed us to account for overdispersion due to high zero counts because most people
in the sample did not have a disability. We limited the analysis to those individuals who
were disability free at baseline. To model the effect of change in disability over time,

we additionally included interaction terms for each of the network types with round of

data collection. The five social network types were entered in the model as four dummy
variables, with /arge without strain serving as the reference category, as it was the most
well-endowed network type in terms of both network structure and function; it also had a
high prevalence in our sample at 23%. Confounders were entered into the models in stages:
the initial regression model included time interactions with network types to model the effect
of change in disability over time; the next model adjusted for demographic covariates of
age, sex, marital status, and race/ethnicity; the following model adjusted for educational
attainment; and the final model additionally adjusted for number of chronic conditions.

Social Network Types and Mobility.—To estimate the longitudinal association between
network types and mobility (time, in seconds, to complete a 6-m walk), we used generalized
linear mixed models. Time to walk, which was originally right-skewed, was log-transformed
in order to better fit the normal distribution. The independent variable, social network types,
was modeled as dummy variables with the /arge without strain type as reference category. To
model the effect of change in mobility over time, we included interaction terms in the model
for each of the network types with round of data collection. Confounders were entered into
the models in stages, as described above.

All statistical analyses accounted for stratification and clustering of the NSHAP sample
design, unequal probabilities of selection, and non-response to calculate weighted, nationally
representative population estimates and standard errors. Analyses were conducted in SAS
9.4.

Baseline Characteristics

Table 1 presents the weighted (i.e., adjusted for non-response and non-random attrition)
background characteristics and health outcomes at baseline. The average age of the sample
at baseline was 68 years (SD = 8) and approximately half of the sample was female (52%).
Participants took an average of approximately 10 seconds (SD = 6) to complete the 6-m
walk and at baseline had less than 1 ADL disability (mean = .6; SD = 1.3).

Activities of Daily Living Disability by Social Network Type

Table 2 presents results of the fully adjusted GEE model with ADL disability counts as the
outcome variable and the network types as the predictor variable. The relative risk (RR)

associated with the small, restricted, high contact network type was .55 (95% CI: .31, .98);
that is, individuals in this network type are predicted to have a 45% lower number of ADL
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disabilities at round 2 compared to individuals in the /farge without strain network type.

None of the other network types were significantly associated with ADL disability. Among
background variables, education and comorbidities were associated with percent change in
expected disability counts. Those with less than high school education had 73% (RR = 1.73;
95% ClI: 1.13, 2.66) higher expected counts of disability compared to those with a bachelor’s
degree or higher. And those with one additional chronic condition had 34% (RR = 1.34; 95%
Cl: 1.20, 1.51) higher expected counts of disability.

Mobility by Social Network Type

Table 3 presents results of the fully adjusted generalized linear mixed model that estimated
the association between network types and time to complete a 6-m walk (in seconds).
Individuals in the /arge with strain network type had 9.42% longer walking times at round
2 (B = .09, p=.016) compared to the reference network type, /farge without strain. In

other words, individuals in the /arge with strain network type had worse mobility at round
2 accounting for their mobility at baseline. The interaction term between /arge with strain
network type and round was significant (B = —.14, p=.003), which indicates that despite
having worse mobility at round 2, individuals in this network type experienced a 13%
decrease in walking times (i.e., an improvement in mobility) between rounds 2 and 3,
compared to the change in walking times between the two rounds for the reference type.

In round 2, individuals in the small, restricted, high contact network type also had
significantly longer walking times compared to the reference network type ( = .07, p=
.048). However, this decline did not continue into round 3 as the interaction term (small,
restricted, high contact x Round 3) was not statistically significant (B = -.07, p=.138).
Overall, in round 3 individuals took significantly longer to complete the 6-m walk compared
to round 2 (p = .11, p<.001). Older individuals ( = .01, p<.001), Black compared to
White individuals (B = .15, p < .001), those with a high school education (g = .08, p=.008)
or less (B = .14, p<.001) compared to those with a bachelor’s degree or more, and those
with more chronic conditions (f = .06, p < .001) had significantly longer walking times.
The time to complete the 6-m walk at baseline also had a strong positive association with
walking times at follow-up.

Discussion

We investigated the prospective association between multidimensional social network types
and functional health, determined by ADL disability and mobility, in a large, nationally
representative cohort of older adults. Our findings indicate that the association between
network types and functional health is somewhat equivocal. In contrast to our hypothesis
that smaller, restricted, and less supportive network types would experience significantly
greater ADL disability, we observed that those in a small, restricted, high contact network
experienced disability in fewer ADLs compared to those in a large without strain network
type. Consistent with our hypothesis, we observed that the small, restricted, high contact
network type and the /arge with strain network type had significantly worse mobility
compared to the /arge without strain network type. Over time, members of the NSHAP
cohort experienced declines in mobility, as indicated by more time taken to complete the
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6-m walk. Older age, lower educational attainment, and more chronic conditions were
associated with worse physical function in our sample.

There are multiple mechanisms through which social networks affect functional health.

One possible explanation for why those in the small, restricted, high contact networks had
significantly lower ADL disability compared to those in the /arge without strain networks

is that networks that are too large can be difficult to manage in terms of coordinating care
across network members (Andersson & Monin, 2018). Poor care coordination makes it
difficult for the older adult to call on network members in times of need, increasing their risk
of disability. Those in the small, restricted, high contact network type had frequent contact
with their confidants with 63% of the respondents reporting daily contact (Ali et al., 2022).
In contrast, only 18% of those in the /arge without strain network type had daily contact
with their confidants (Ali et al., 2022). More frequent contact with network members can
facilitate timely provision of support to older adults by enabling the network ties to stay
informed about the needs of the older adults on a regular basis. This, in turn, can potentially
prevent situations from deteriorating to a point where older adults are left to manage their
needs independently, which can increase the likelihood of developing ADL disability. It

is also possible that high contact confidants constantly provide encouragement to remain
physically active which helps older adults maintain ADL independence. Conversely, even
with supportive network ties, infrequent contact may impede timely delivery of help, thereby
compromising the efficacy of support provision. In the extant literature, less frequent social
interaction has been shown to be associated with increased functional disability (James et
al., 2011; Kanamori et al., 2014; Travis et al., 2004).

Part of the reason we don’t find a strong association between network types and functional
health is because social networks and functional health are influenced by cultural context
which our study does not consider. In certain cultural contexts, having a large social network
leads to increased assistance with ADLs, which is accepted and expected (Abramson, 2015).
However, in other cultural contexts increased network support is less acceptable and may
lead to “learned helplessness” because daily assistance can also limit an individual’s ability
to perform daily living tasks independently (Mendes de Leon et al., 2001). Qualitative
research may be better suited to examine the impact of cultural context on the role of
network types in older adults” functional health trajectories.

The Jarge with strain network type in our study had worse mobility compared to the /arge
without strain network type at round 2. This finding suggests that a large network is only
beneficial if it is not a source of strain. This is consistent with previous literature which
shows that the health effects of negative social exchanges—that provoke conflict, convey
insensitivity, or interfere with an individual’s ability to pursue their goals—often outweigh
the effects of positive social exchanges (Brooks & Dunkel Schetter, 2011; Rook, 2015).
Negative social interaction is associated with higher allostatic load, hypertension, greater
levels of functional limitations, and chronic conditions (Brooks & Dunkel Schetter, 2011;
Newsom et al., 2008; Rook, 2015). The negative health effects of social strain might be
particularly salient for older adults because the quality of social ties assumes a larger
importance for health and well-being in late life as physiological vulnerability increases
and a greater awareness of the brevity of life shifts attention towards maintaining close

J Aging Health. Author manuscript; available in PMC 2024 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Alietal.

Page 11

and meaningful social relationships (Brooks & Dunkel Schetter, 2011; Carstensen, 1993).
However, despite having worse mobility at round 2 compared to the reference type, those in
the large with strain network type over the course of follow-up experienced an improvement
in mobility compared to the reference type. This seems to suggest that strain in relationships
in the long run may serve to be a motivator, especially if the strain is caused by a network
member in the form of constant reminders to exercise or engage in physical therapy,
resulting in an improvement in mobility over time.

Although individuals in the small, restricted, high contact network type had significantly
lower ADL disability, they had worse mobility compared to the /arge without strain network
type in our study. This finding is consistent with the previous literature on network types in
which restricted network types have been associated with worse functional health, whereas
diverse network types have been associated with better functional health (Litwin, 1998;
Santini et al., 2015). In addition, these findings are consistent with the literature that has
examined individual network characteristics in relation to physical health. For example,
being able to increase the number of social ties is associated with lower risk of functional
impairment (Cornwell & Laumann, 2015; Giles et al., 2004; Mendes de Leon et al., 1999)
and the ability to call on a diverse set of social network ties is associated with overall
higher physical function (Ali et al., 2018). This is because different types of social ties
provide specific health benefits or are used in response to specific health needs during

the aging process (Ali et al., 2018). Although not maintaining frequent contact as an
individual network characteristic is associated with functional decline (Travis et al., 2004)
and maintaining frequent contact is associated with improved mobility (Litwin & Stoeckel,
2013), in this case, higher contact frequency does not appear to offset the harmful effects of
a small and restricted network. It is noteworthy that despite a positive correlation between
ADL disability and mobility, the strength of the correlation was relatively low (r= .24 at
round 2 - .35 at round 3); this suggests that the two constructs are measuring different
aspects of physical function. Therefore, while a small, restricted, high contact network may
promote ADL independence, such a network may not foster improved mobility outcomes.

Our study strengthens existing research by using longitudinal data. A major concern in
existing studies of social networks and functional health is the lack of a clear unidirectional
association due to use of cross-sectional data (Auslander & Litwin, 1991; Mor-Barak &
Miller, 1991). Although social support is known to lower the risk of functional decline,
disability and mobility limitations have also been shown to influence network formation
(Fingerman et al., 2021). For example, while individuals in a restricted network may

have worse health due to lack of support, it may also be the case that the poor health of
individuals in the restricted network prevents them from maintaining extensive social ties.
We overcame this challenge by establishing network types at baseline and assessing their
impact on functional outcomes at follow-up rounds. To minimize the potential for reverse
causality, we limited the disability analysis to those who were disability free at baseline and
controlled for baseline time to complete the 6-m walk in the models.

The use of NSHAP data is an important strength of this study, as NSHAP provides rich
subjective and objective social network data for a large, nationally representative sample
of community-dwelling older adults. Detailed assessment of social networks in NSHAP
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allowed the construction of a multidimensional typology of social networks that provides a
more nuanced and complete picture of the social networks of older adults and enabled us

to examine the impact of these network types on functional health. While previous studies
have focused on individual network aspects and demonstrated that a smaller or restricted
network could be risk factors for functional health (Ali et al., 2018), our study presents a
different perspective. We find that a small or restricted network might not increase the risk
of ADL disability if there is high contact with network ties. Similarly, while earlier research
suggested that a large network is beneficial for health (Cornwell & Laumann, 2015), our
findings reveal that a large network, when the network ties become a significant source of
strain, can indeed be detrimental to functional health.

Moreover, our study indicates that the same network features could act as risk factors for
one health outcome but as protective factors for a different health outcome. For instance,

a small, restricted, high contact network was a risk factor for mobility decline but not for
ADL disability. This nuanced understanding of the association between social networks
and functional health became possible due to the development of a multidimensional social
network typology.

Despite these strengths, the current study was not without limitations. First, it is possible
that attrition due to mortality or other forms of dropout during follow-up may produce
biased estimates of the association between network type and functional health outcomes.
In sensitivity analyses, we examined the association between network type and loss to
follow-up and found that network types were not predictive of attrition. However, it should
be noted that participants who dropped out of the NSHAP study after the first wave were
less educated and more functionally impaired at baseline compared to the individuals who
were included in follow-up waves (Huisingh-Scheetz et al., 2014).

Another limitation that stems from the dataset is that although NSHAP offers detailed
social network data, this advantage was offset by the imperfect measurement of physical
functioning in the study. Given the reciprocal nature of the association between social
relationships and health, few rounds of measurement (only 2 follow-up rounds in NSHAP
at the time of the analysis) conducted every 5 years may be insufficient to detect the
complex relationship between social networks and functional health. To reduce the influence
of functional health on participants’ network type classification, we analyzed data from
those without disability at baseline. However, it cannot be entirely ruled out that selection
into a specific network type in our study is influenced by participants’ prior functional
health as extant research demonstrates that older adults with poorer functional health tend
to have networks characterized by stronger ties (Cornwell, 2009). Ideally, frequent repeated
measurements over many years would allow us to appropriately detect subtle changes in
physical function as well as explore the bidirectional relationship between network type and
functional health. In addition, the measurement of mobility was inconsistent across rounds
of data collection. We tried to minimize this inconsistency by focusing only on the timed
walk portion of the assessments at each round.

Next, we did not examine changes in network types over time, only changes in physical
health overtime. It is possible that individuals transition from one network type to the other
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over the course of follow-up which could have implications for physical function. Future
research using latent transition analysis could be used to determine the probabilities of
individuals transitioning from one network type to another and the impact of these social
network transitions on functional health.

Lastly, by treating the latent network type classes as known predictors in our models,

we ignored measurement error in these class assignments (Elliott et al., 2020). This

will typically have the effect of biasing their predicted effects toward the null and
underestimating their uncertainty. We believe this effect to be relatively modest however,
as the latent classes were well-defined, with the mean posterior probability of modal
membership ranging from .67 to .86 across the five classes.

Despite these limitations, the current study adds to the literature on social networks and
functional health and has translational significance. The construct of social network type—
which is a composite collection of network characteristics—provides a fuller and more
complex picture of one’s social resources compared with isolated social network measures
which reflect different individual aspects of one’s social ties (Shiovitz-Ezra & Litwin, 2015).
The notion of social network type can aid health professionals by expanding their awareness
to recognize that older adults are embedded in varied interpersonal environments and that
these environments have an impact on their physical health (Shiovitz-Ezra & Litwin, 2015).
The construct of social network types can also provide a basis for risk-assessment (Shiovitz-
Ezra & Litwin, 2015). For example, if an individual transitions over time from a /arge
without strain network type to a small, restricted, high contact network type, it would signal
that the individual is at an increased risk of future mobility decline; healthcare providers

can use this information to revise their patients’ care plans to prevent unnecessary physical
decline.
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Sociodemographic Characteristics of the Sample at Baseline (Weighted).

Table I.

Characteristic

Mean (SD)/N (%)

Age (years)
Female
Married or living with a partner
Race/ethnicity
Non-Hispanic White
Non-Hispanic Black
Other
Educational level
Less than high school
High school or equivalent
Vocational/some college/associate’s degree
Bachelor’s degree or higher
Number of chronic conditions
Time to complete 6-m walk (in seconds)

ADL disabilities

68.02 (7.69)
1548 (51.53)
2059 (68.52)

2416 (80.40)
300 (9.98)
279 (9.28)

557 (18.54)
810 (27.0)
902 (30.02)
736 (24.49)
1.63 (1.15)
10.16 (6.09)
60 (1.28)
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