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Abstract

Personal networks yield important health benefits for individuals, in part by providing more opportunities
to be in the company of others throughout daily life. Social accompaniment is generally believed to protect
against momentary feelings of loneliness, although this hypothesis remains understudied. VWe examine how
personal network size shapes older adults’ experiences of momentary loneliness and whether this asso-
ciation varies by momentary social accompaniment. We use three waves of ecological momentary assess-
ments (EMA; N = 12,359) and personal network data from 343 older adults in the Chicago Health and
Activity Space in Real-Time study. Older adults with large personal networks experienced more intense
momentary loneliness compared with those with smaller social networks when they were momentarily
alone. This association was more pronounced among men. We discuss how research approaches that
bridge global and momentary measures of social connectedness can reveal important nuances of our
understanding of how interpersonal factors influence later-life well-being over time.
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INTRODUCTION

Increasing scholarly and public health attention
focuses on an epidemic of loneliness among the
older adult population (e.g., Prohaska et al.
2020), which carries implications for increased
risks of poorer health and early mortality
(Holt-Lunstad and Smith 2016). Personal
networks—referring to one’s core set of social
confidants—play a significant role in shaping feel-
ings of loneliness. Indeed, having fewer ties with
close friends and family is associated with feeling
lonely (Hawkley et al. 2019), while increases in
socializing and network expansion can support
transitions between lonely and nonlonely status
(Dykstra, van Tilburg, and de Jong Gierveld
2005; Hawkley and Kocherginsky 2018).

Loneliness is typically defined as a perceived defi-
ciency or mismatch between actual and desired
social relationships (Peplau and Perlman 1982).
Therefore, it is not entirely surprising that having
more social ties is associated with less loneliness.
Greater social integration—conceptualized as the
availability of or involvement with social ties
(Berkman et al. 2000; Holt-Lunstad and Lefler
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2019), or the converse of social isolation, which is
the absence of such ties—can provide more oppor-
tunities to engage with social connections in ways
that buffer against feelings of loneliness (e.g.,
Cacioppo et al. 2015; Hawkley et al. 2008; Holt-
Lunstad and Lefler 2019).

To date, the role of social network relation-
ships in shaping loneliness has been largely stud-
ied using standard survey questions that ask
respondents to report on the general characteristics
of their personal relationships and their overall or
“average” levels of loneliness (e.g., Schafer, Sun,
and Lee 2022). More recently, however, studies
have begun to examine loneliness in the shorter
term, revealing that feelings of loneliness can fluc-
tuate significantly over weeks or even days and
that these fluctuations can depend on the social-
contextual characteristics that an individual expe-
riences in a given moment (Compernolle et al.
2021). Spending time in the company of someone
else, for example, is associated with lower-
intensity loneliness at that moment (Compernolle
et al. 2021).

The sometimes fleeting nature of loneliness
raises new questions about the relationship
between overall social integration and overall
(“trait-like”) loneliness. Key assumptions in the
literatures on personal networks, social isolation,
and loneliness are that larger personal networks
represent greater social integration, more struc-
tural opportunities for social engagement and
spending time with or otherwise interacting with
others (i.e., “social accompaniment”), and more
potential sources of advice and support (Berkman
et al. 2000; Holt-Lunstad and Steptoe 2022; Mars-
den 1987). These factors can protect against lone-
liness directly or by providing structural opportu-
nities to potentially enhance relationship quality
(Doménech-Abella et al. 2017; Holt-Lunstad and
Steptoe 2022). Nevertheless, opportunities to
empirically examine the relationship between per-
sonal network size, momentary social accompani-
ment, and momentary loneliness have been scarce,
rendering the implications of having an overall
larger or smaller personal network for momentary
feelings of loneliness unclear and difficult to
study. Indeed, many proposed mechanisms
through which personal networks shape health
and well-being often occur through routine activi-
ties with others (e.g., Berkman et al. 2000), includ-
ing social interaction, social accompaniment, joint
activity engagement, and support exchange, yet
data limitations often preclude gaining insight

into the intersection of personal networks overall
and day-to-day social activity. The overarching
question we pursue in this study is as follows:
How is personal network size, as a frequently
used measure of individuals’ overall social con-
nectedness, relevant to associations between social
accompaniment and loneliness in a real-time
framework?

In this study, we draw on three waves of novel
data collected as part of the Chicago Health and
Activity Space in Real-Time (CHART) study
that included baseline survey reports of personal
network characteristics and real-time reports of
social accompaniment and loneliness collected
throughout three 1-week periods via smartphone-
based ecological momentary  assessments
(EMAs). We use these data to shed light on the
question of how exactly personal network size
(i.e., overall social connectedness) is relevant to
real-time social experiences and feelings of loneli-
ness. Understanding patterns in shorter-term fluc-
tuations can inform research on the longer-term
effects of these fluctuations on health and well-
being, while also highlighting potential areas
for intervention research. Our findings suggest
that older adults who have larger personal net-
works experience more intense momentary lone-
liness, particularly when momentarily alone (i.e.,
lacking social accompaniment). We conclude by
discussing the broader implications for under-
standing the relationship between social ties and
loneliness.

BACKGROUND

Personal Social Networks and Global
Loneliness

Personal (“egocentric”) social networks refer to an
individual’s core set of social confidants, which
typically includes long-standing social relation-
ships that are frequently accessed and that are
key sources of social support (Marsden 1987)
and that carry significant implications for health
and well-being (Smith and Christakis 2008; Val-
ente 2010). Survey methods typically collect per-
sonal network data by administering a name gen-
erator to survey respondents, asking such
questions as “Thinking back over the past 12
months, who are the people with whom you dis-
cuss matters of personal importance?” (Bailey
and Marsden 1999). Such name generators effec-
tively prompt respondents to enumerate their
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personal network members, often including
follow-up questions on the characteristics of
each social network relationship and collectively
creating an overall summary portrait of respond-
ents’ “personal community” of significant social
ties (Small et al. 2021:5).

Social network size, measured as the number
of network members that a respondent includes
in their network, is often used as a quantitative,
objective indicator of overall social integration
or social connectedness. Indeed, social integration
is often operationalized using a structural indicator
of the presence (or absence) of social ties (Holt-
Lunstad and Lefler 2019), with social network
size reflecting the number of social connections
with whom an individual is regularly involved
and that represent potential sources of social sup-
port and other social resources (Berkman et al.
2000; Nicholson 2012; Perry, Pescosolido, and
Borgatti 2018). Likewise, social isolation is an
objective measure of the lack of social integration,
referring to the absence of social connections, and
is quantified as a relatively smaller social network
size or few network ties (Freak-Poli et al. 2022;
Nicholson 2012; Steptoe et al. 2013).

Loneliness, too, is often conceptualized as
“trait-like” in social surveys and empirical
research. Often, researchers measure loneliness
globally using single-item measures or a scale of
items (e.g., UCLA [University of California, Los
Angeles] Loneliness Scale) that ask respondents
to rate the extent to which they believe that a series
of statements describes them (e.g., “I lack com-
panionship”). Items are then aggregated to mea-
sure an individual’s general or overall level of
loneliness (e.g., Warner and Adams 2016). Impor-
tantly, social isolation and loneliness are distinct
concepts, even though both relate to social rela-
tionships, can inform one another, and are both
associated with poor health and increased mortal-
ity (Freak-Poli et al. 2022; Holt-Lunstad 2017,
Steptoe et al. 2013). For example, smaller social
networks and less frequent contact with network
members are risk factors for loneliness (Hawkley
et al. 2008; Rico-Uribe et al. 2016), whereas net-
work expansion over time is associated with
a reduction in loneliness among older adults (Dyk-
stra et al. 2005). Nevertheless, whereas social inte-
gration and isolation refer to the objective assess-
ment of the presence and absence of social ties,
respectively, loneliness refers to the subjective
adverse experience of perceiving a deficit in
one’s desired social relationships (Dykstra et al.

2005). In this sense, someone can have many
social ties yet still feel lonely, while someone
else may have a small social network yet still
feel satisfied with their social ties. For the present
study, a key implication is that someone can be
temporarily alone (i.e., momentarily socially iso-
lated or momentarily lacking social accompani-
ment) without necessarily feeling lonely at that
moment, and vice versa (Cacioppo et al. 2015).
In the following sections, we elaborate on differ-
ent ways in which older adults’ social network
size, as a measure of global social integration
and connectedness, may inform experiences of
momentary loneliness and its intersection with
momentary social isolation.

Social Context and Loneliness:
In Real Time

Recently, innovative methods have begun to
examine loneliness on a more frequent, momen-
tary basis (e.g., on a given day). These studies
reveal that individuals can experience consider-
able fluctuations in how lonely they feel within
relatively short periods, departing from traditional
ways of treating loneliness as a general trait or an
average experience. Importantly, these studies also
highlight the relevance of social interactions at
a particular moment or across a short interval of
time in shaping these loneliness fluctuations.
Being in the company of family and/or friends at
a given moment and higher levels of daily in-
person social interactions protect against momen-
tary and daily reports of loneliness, respectively
(Compernolle et al. 2021; Macdonald, Luo, and
Hilir 2021). Likewise, active engagement in
social interactions may reduce feelings of momen-
tary loneliness (Rinderknecht, Doan, and Sayer
2021).

Collectively, this research suggests that the
associations between social integration and loneli-
ness at the global level operate at the real-time
level as well. In this sense, the state of being alone
in a particular moment (i.e., a lack of social
accompaniment) can be considered a real-time
measure of social isolation or disconnect, reflect-
ing the absence of social ties in a particular
moment. Importantly, we underscore that we oper-
ationalize social isolation in this context as the
objective state of being alone or without the com-
pany of social ties, which is not the same as one’s
subjective assessment of feeling lonely, or even
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one’s subjective assessment of how integrated or
socially connected one perceives themselves to
be (Newall and Menec 2019; York Cornwell and
Waite 2009). Yet existing research on these global
and real-time associations renders questions about
their intersection. Global measures of loneliness
are in part a function of daily and even momentary
experiences of social accompaniment (Hawkley
et al. 2003). What remains unclear, however, is
whether and how more global measures of social
integration and connectedness (e.g., number of
personal network members) are relevant to these
shorter-term fluctuations in momentary social iso-
lation and loneliness. In the following section, we
consider why global measures of social integration
may be relevant to both momentary social accom-
paniment and loneliness. We use personal network
size to operationalize global social integration
reflecting the objective quantification of involve-
ment and connection with social ties (Berkman
et al. 2000; Holt-Lunstad 2017; Marsden 1987,
Nicholson 2012). Although personal (or egocen-
tric) networks tend to be close relationships by vir-
tue of representing one’s core set of social confi-
dants and potential sources of social resources,
personal network size by itself does not invoke
assumptions about relationship quality such as
emotional closeness.

Personal Network Size, Real-time
Social Integration, and Loneliness:
Two Potential Pathways

Individuals can vary in how much time they spend
alone or in the company of others throughout their
day (Compernolle et al. 2021). Although some of
this variation may be shaped by where and how
individuals spend their time (e.g., at home, at
work), individuals who have larger personal net-
works may have more potential individuals with
whom they would spend time during their day.
In other words, global social integration can repre-
sent available opportunities for experiencing
social accompaniment, which could lead to lower
levels of perceived social isolation. This pathway
can be considered the more tangible experience
of personal networks, whereby larger personal net-
works function to surround an individual with
more people in their day-to-day lives, actively
serving as a source of real-time social integration,
which buffers against day-to-day feelings of lone-
liness (Compernolle et al. 2021). Individuals who

have larger personal networks may also be more
involved in social activities (e.g., volunteering,
organized group activities, religious services),
which could increase opportunities for developing
emotionally fulfilling and satisfying social rela-
tionships, thereby protecting against moments of
loneliness. Therefore, we expect that older adults
who have larger personal networks experience
less intense momentary loneliness, on average,
than do older adults with smaller personal net-
works (Hypothesis 1: general network effect).
We further consider that the influence of per-
sonal network size on momentary loneliness may
vary by momentary social accompaniment—that
is, whether an individual is alone or in the com-
pany of someone else when reporting on momen-
tary loneliness. One possibility is that having
a larger personal network buffers against any
influence of momentary isolation (i.e., being
alone) on momentary loneliness. Indeed, a primary
way that personal networks shape loneliness is
through providing a range of supports that “sustain
the ego both materially and emotionally, in times
of hardships as well as in every-day life” (Binder
et al. 2012:208). Individuals who have a larger
personal network may go about their day-to-day
activities carrying an implicit, underlying sense
of security in their social relationships and avail-
able social resources, perceiving that they can
draw upon more potential social ties and sources
of social support as needed, regardless of whether
they are actually in the company of any social tie
at a particular moment (in the personal network or
otherwise; Cacioppo et al. 2015). Indeed, individ-
uals’ perceptions of their ability to meet unmet
needs are strongly associated with lower levels
of loneliness (Newall, Chipperfield, and Bailis
2014). In this regard, having a larger personal
network may protect against momentary loneli-
ness regardless of momentary social accompani-
ment by serving as a psychosocial resource “in
reserve” that can be activated “as needed,”
much like the concept of collective efficacy in
neighborhood effects research (Sampson, Moren-
off, and Earls 1999). Put differently, we consider
that any protective effect of momentary social
accompaniment on momentary loneliness may
be less pronounced among individuals who
have larger personal networks. Likewise, social
accompaniment may be more protective for the
momentary loneliness of those who have smaller
personal networks who have fewer close confi-
dants to draw on and are less socially connected
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overall (Hypothesis 2a: the social network buffer-
ing hypothesis).

At the same time, there is reason to consider
that being alone at a given moment of the day is
more likely to induce feelings of momentary lone-
liness for individuals who have larger personal
networks. Individuals who have larger social net-
works may be more accustomed to being in the
company of others more often, have stronger pref-
erences to be in the company of others, or simply
be more social individuals. Individuals who have
larger personal networks may therefore be more
vulnerable to feelings of loneliness when actually
by themselves, finding momentary loneliness
undesirable or more contrary to typical or
expected patterns of daily company compared
with individuals who have smaller social net-
works. In addition, a large literature establishes
the generally positive association between net-
work size and access to social support and other
social resources (Berkman et al. 2000; Ellwardt
et al. 2015; Thoits 2011). Larger personal net-
works could reflect higher levels of individual
need with respect to these resources, such that
momentary well-being—including momentary
loneliness—is more dependent on being in the
company of a social tie. Therefore, a second pos-
sibility is that momentary social isolation (i.e.,
a lack of momentary social accompaniment) will
be more strongly associated with momentary lone-
liness for individuals who have larger personal
networks compared with those who have smaller
personal networks (Hypothesis 2b: the deviation-
from-baseline hypothesis).

The Role of Gender

We also consider that there may be significant dif-
ferences in these associations by gender. Prior lit-
erature on summary measures of loneliness has
reached varied conclusions about whether men
or women tend to be lonelier (Barreto et al.
2021; Pinquart and Sérensen 2003). Some work,
however, finds that men report more intense
momentary loneliness compared with women
(Compernolle et al. 2021). Generally speaking,
women tend to have larger and more diverse per-
sonal networks than men (Ajrouch, Blandon, and
Antonucci 2005; Cornwell 2011), although socio-
demographic characteristics and certain life-
course events such as retirement, divorce, and
widowhood can differentially shape these associa-
tions (Ajrouch et al. 2005; Wrzus et al. 2013).

Despite the generally supportive function of dis-
cussion networks, women may become more
involved in emotional support exchange than
men (e.g., Liebler and Sandefur 2002) and may
consequently experience greater stresses and
strains from more demanding personal network
ties (e.g., Offer 2020). Therefore, it is possible
that any relationship between personal network
size, momentary social accompaniment, and
momentary loneliness is moderated by gender.

The Present Study

We use three waves of novel data from the
CHART study to examine (1) the role of personal
network size in shaping momentary loneliness
(general network effect), (2) how momentary
social accompaniment moderates this association,
testing the buffering and deviation-from-baseline
hypotheses, and (3) whether this moderation
varies by gender. Our study focuses on the experi-
ences of older adults in the United States.
Although loneliness is prevalent across age groups
(DiJulio et al. 2018), loneliness experiences are
more prevalent at “older-old” ages (80 and older;
Dykstra 2009; Pinquart and Sorensen 2003). Lone-
liness is also a risk factor for morbidity and mor-
tality at older ages, given its association with
a number of indicators of physical and mental
health, including functional health, health behav-
iors (e.g., smoking, physical activity), cognition,
depression, and biological risk factors (Holt-
Lunstad et al. 2015; Ong, Uchino, and Wethington
2016). In addition, widowhood, retirement, grand-
parenthood, and age-related declines in health and
mobility are among the life-course events often
experienced at older ages that can lead to shifts
in individuals’ social lives, affecting personal net-
work size and interaction patterns, as well as
social activity more broadly (Wrzus et al. 2013).
Thus, momentary loneliness at older ages may
be especially shaped by personal network charac-
teristics, with close network confidants serving as
key sources of social accompaniment in the face of
age-related challenges in cultivating broader
opportunities for social-tie development.

DATA AND METHODS

The CHART Study

The CHART study was designed to capture the
social and spatial environments in which older
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adults spend their time and how these environ-
ments shape health outcomes in real time. The
CHART study is ideal for assessing our research
questions, as it collects both global personal net-
work measures through baseline surveys and
real-time loneliness and social accompaniment
measures through smartphone-based EMAs. A
key advantage of using EMAs to assess momen-
tary loneliness and social accompaniment is that
it circumvents issues of retrospective reporting
that can be problematic in other means of report-
ing daily symptoms, such as end-of-day diaries.
Smartphone-based EMAs that “ping” respondents
several times throughout the day are advantageous
in collecting real-time, detailed measures of the
social context and social experience that can be
otherwise difficult to remember at the conclusion
of a day.

The CHART study recruited a probability-
based sample of 455 older adults across 10 Chi-
cago neighborhoods, who were selected to ensure
variation in race/ethnicity and socioeconomic sta-
tus across residential areas. The CHART study
consisted of three waves of EMA data collection.
Each survey wave included seven consecutive
days, and the three waves were conducted approx-
imately five to six months apart. At the beginning
of each wave, participants completed a baseline
interview, which collected global measures of
physical and mental health, marital and employ-
ment status, social networks, and neighborhoods.
The Wave 1 interview also collected respondent
demographic characteristics.

After completing the baseline interviews that
preceded each of the three waves, the study staff
provided respondents with an Android smartphone
installed with the MetricWire application that col-
lected GPS information as respondents carried
their phones throughout their daily activities.
Respondents were given a tutorial on how to use
the smartphone and were asked to carry it with
them for seven consecutive days for each of the
three waves of data collection. During each
wave, the study administered five EMAs (“pings”)
per day for each of the seven days via the app,
which captured respondents’ real-time social envi-
ronments (e.g., if they were alone) and various
emotions, including the intensity with which
they felt lonely. The EMAs were programmed to
follow a variable-schedule EMA design, sending
pings at random times within five survey win-
dows: 8:00 to 10:00 a.m., 10:30 to 12:30 a.m.,
1:00 to 3:00 p.m., 3:30 to 5:30 p.m., and 6:00 to

8:00 p.m. Reminder ping alerts were automatically
sent via the app 10 and 20 minutes after the initial
ping if a participant did not yet open the survey.
EMAs were administered in respondents’ pre-
ferred language, which was self-reported at base-
line (English or Spanish).

Measures

Momentary loneliness. As part of each EMA,
respondents were asked, referring to how they felt
at the time they were pinged, “Did you feel lone-
ly?” with response options not at all (1), slightly
(2), moderately (3), very (4), or don’t know (coded
as missing). For descriptive analyses, we created
a within-respondent mean loneliness score that
derived the sum of all loneliness reports across
an individual respondent’s total EMAs across all
three waves and divided this by the total number
of EMAs the respondent submitted throughout
the entire study observation period.

Social accompaniment. Respondents were
asked, “At the time of the ping, who were you
with?” and indicated in a select-all-that-apply format
from a list of options, including nobody, spouse/
romantic partner, family member, friend, pet, neigh-
bor, other, or don’t know. Our main analyses used
a dichotomous measure of social accompaniment
indicating that the respondent was alone (i.e., they
selected nobody or they were only with a pet) or
not alone (reference; that is, whether they selected
any other category). Respondents who selected
don’t know as their only response were coded as
“missing” for social accompaniment.

Physical context. Respondents reported their
physical context at the time of the ping, which
was reported from a list of six options: at home;
at someone else’s home, in transit by bus, train,
subway, taxi, or car, in transit by foot, at work;
or someplace else. Analyses included a dichoto-
mous measure indicating that the respondent was
at home (reference: not at home).

Social network measures. At the baseline
survey, interviewers administered the “important
matters” name generator (Marsden 1987), which
asks respondents to name up to five individuals
with whom they discussed topics that were impor-
tant to them over the prior six months. After nam-
ing their network members (e.g., “alters”),
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respondents were prompted to describe their rela-
tionship with each network member, selecting
from a list of 19 different categories (spouse; ex-
spouse; romantic/sexual partner; parent; parent-
in-law; child; stepchild; brother or sister, grand-
child; other relative; other in-law; friend, neighbor;
coworker or boss; minister, priest, or other clergy;
psychiatrist, psychologist, counselor, or therapist;
caseworker/social worker; housekeeper/home
health care provider, other [specify]). Respond-
ents were also asked to indicate how often they
interact with each social network member
named, using the following response categories:
1 =daily; 2 = a few times a week; 3 = a few times
a month; 4 = once a month; 5 = a few times
a year; 6 = not at all; or don’t know (coded as
missing).

This name generator is widely used in survey-
based assessments of personal networks, eliciting
information about respondents’ core confidants
that is significantly associated with a range of
health and well-being measures (Paik and Sancha-
grin 2013). We focus primarily on personal net-
work size, measured as the sum of all network
members named. Network size is a widely used
measure of social integration and social connect-
edness (e.g., Berkman et al. 2000; Brissette,
Cohen, and Seeman 2000; Pressman et al. 2005),
representing the number of potential close social
contacts on whom an individual could call on if
seeking momentary companionship or social sup-
port. In theory, network size could range from
0 (no network members named) to 5 (the maximum
number of network members respondents could
name). However, the CHART study does not
include information about whether respondents
who are missing information about network size
represent refusals to complete the social network
module or whether these respondents indeed
have a network size of zero. Without additional
details about the meaning of missing values on
network size, we excluded these 12 respondents
from our main analyses. (Our findings are gener-
ally consistent when coding these individuals as
having a network size of zero.) Our main analyses
use a measure of network size that reflects whether
respondents have a network size of either one,
two, three, four, or five. The categorical coding
allowed us to examine whether a certain level or
threshold of social network connectedness is
more or less associated with momentary loneli-
ness, permitting a more nuanced understanding

of any meaningful differences in social outcomes
among individuals with distinct personal network
sizes (e.g., Cornwell et al. 2008). We further con-
sider that because the respondents were limited to
naming up to five network members, individuals
who named five members (i.e., who maxed out
their network roster) may actually have more net-
work members than are captured in this roster. In
additional analyses, we therefore used a dichoto-
mous measure indicating whether respondents
named five network members (“large network”)
or fewer to examine potentially meaningful differ-
ences at this cutoff. We note that our main find-
ings are also consistent when using a continuous
measure of network size.

Other covariates. Gender was included as
a dichotomous measure, indicating whether the
respondent self-reported as female. Race/ethnicity
was constructed using two self-reported items:
race (White, Black/African American, Asian,
Native Hawaiian or other Pacific Islander, Amer-
ican Indian or Alaskan Native, Other) and ethnic-
ity (Hispanic/Latino or not Hispanic/Latino). We
created a categorical measure of respondents’
race/ethnicity as non-Hispanic White (reference),
non-Hispanic Black, non-Black Hispanic, or
another racial/ethnic group. Educational attain-
ment was categorized as less than high school
(reference), high school graduate or General Edu-
cational Development (GED), some college but no
degree, and college graduate. Age was a continu-
ous measure constructed by subtracting respond-
ents’ date of birth from the date of Wave 1 base-
line interview.

At each of the three baseline interviews,
respondents reported their physical health on
a scale from 1 (excellent) to 5 (poor). We created
a categorical measure of health status indicating
whether respondents reported their physical health
as excellent/very good (reference), good, or fair/
poor. Marital status was a dichotomous measure
indicating whether a respondent was currently
married or living with a partner at the time of
the survey (reference group includes separated,
divorced, widowed, or never married). Employ-
ment status indicated whether or not a respondent
reported being employed in any capacity. Health
status, marital status, employment status, and net-
work size were each time-varying measures by
survey wave, as respondents were asked these sur-
vey questions at each of the three baseline surveys.
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Analytic Sample

Of the 455 older adults who participated in Wave
1 baseline interview, we restricted our sample to
the 383 who went on to participate in at least
one wave of EMA collection. Of these, we
excluded eight respondents due to missing values
on one or more covariates included in our models.
An additional 14 respondents were excluded
because they did not complete at least two
EMAs throughout the observation period. All
models included a measure of respondents’ prior
loneliness report to account for autocorrelation
between EMA reports. We therefore excluded
those who had no lagged values to include in the
models (Compernolle et al. 2021; York Cornwell
and Goldman 2020). Ten additional respondents
were excluded whose network size was recorded
as zero and could not be ascertained as missing
or truly zero (see above). Six additional respond-
ents were excluded due to technical issues with
EMA. Because EMAs are designed to capture
real-time experiences, we excluded from analysis
EMAs that took longer than 30 minutes to com-
plete and those that a participant did not begin
within 30 minutes of receiving the ping, following
prior research (Hektner, Schmidt, and Csikszent-
mihalyi 2007; Shiffman, Stone, and Hufford
2008). These exclusion criteria, and additional
analytic decisions regarding the validity of
EMAs, followed previous studies using these
data (Compernolle et al. 2021, 2022). Missingness
on any of these measures was not strongly corre-
lated with loneliness, social accompaniment, soci-
odemographic, or time-varying measures. As
a robustness check, we ran models using less
stringent exclusion criteria, and our main findings
did not change. The final analytic sample
includes 12,359 total EMAs collected from 343
respondents.

Analytic Approach

We modeled older adults’ reports of momentary
loneliness intensity by fitting multilevel linear
regression models that account for the clustering
of reports of loneliness, social accompaniment,
and other time-varying characteristics (EMA:s;
Level 1) within individual respondents (Level 2)
over the observation period. Our models pool
respondent EMAs across all three waves of data
collection. We first consider the association
between personal network size and momentary

loneliness (Hypothesis 1). In this model, a hierar-
chical linear model defining two levels is specified
as follows, with i for a given EMA and for a given
respondent:

Level 1: Yij = Boj+BlX|ij+ e +Bkaij+eij

Level 2 : B, = vo1 Wj+v90 +tt

In the Level 1 equation, Yj; represents reported
loneliness in EMA i submitted by respondent j;
B, are respondent-specific intercepts; e; is the
error term; {3, to 3, are the effect parameters of
the explanatory context, key time-varying covari-
ates (e.g., social network size) that are taken
from the baseline surveys that were collected at
the beginning of each survey wave, momentary
social accompaniment, and respondent’s lagged
loneliness report; and X;;—Xy;; are these varia-
bles in the model. All models also include a control
at Level 1 for the survey wave (1, 2, or 3) in which
each observation (EMA as well as time-varying
respondent-level covariates such as employment
and marital status) was collected. In the Level 2
equation, 7y,, represents the respondent-level
intercept, u,; is the respondent-level error term,
W; are fixed effects, and v, are time-invariant
covariates at the respondent level such as
gender, race/ethnicity, and others listed in Table 1
that are taken from the Wave 1 baseline survey,
respectively.

In additional models, we test our competing
hypotheses (Hypotheses 2a and 2b) by interacting
personal network size with momentary social
accompaniment, allowing us to examine whether
having a larger personal network buffers against
or contributes to greater intensity of loneliness
depending on whether someone is in the company
of someone else. In a final model, we explore
three-way interactions between personal network
size, momentary social accompaniment, and gen-
der to consider whether associations in the previ-
ous model differ between men and women.
Results from multilevel ordinal logistic regression
models yielded similar results (Supplemental
Table Al). Additional models that account for
the time between loneliness reports, season, time
of day, and day of the week also yielded nearly
identical results.

Across models, a positive coefficient indicates
a more intense feeling of loneliness. We present
estimates from the fixed effect portion of the
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Table I. Patterns in Loneliness Across Sample Characteristics and EMA Social Context.

Mean or proportion

Momentary loneliness,

within-respondent

Respondent level (N = 343) M SD M SD p
Network size (baseline)
One person 0.10 1.23 0.43
Two persons 0.24 1.18 0.39
Three persons 0.29 1.19 0.33
Four persons 0.19 1.24 0.49
Five persons 0.18 1.12 0.24
Network size < 5 0.82 1.20 0.40
Network size = 5 0.18 1.12 0.24
Gender ok
Men 0.40 1.28 0.49
Women 0.60 1.13 0.27
Race/ethnicity
Non-Hispanic White 0.27 1.19 0.37
Non-Hispanic Black 0.49 1.19 0.38
Non-Black Hispanic 0.22 1.20 0.40
Another racial/ethnic group 0.03 I.11 0.18
Education
Less than high school 0.26 1.24 0.42
High school 0.20 .17 0.44
Some college 0.25 1.21 0.39
Bachelor’s degree or more 0.30 .14 0.26
Self-reported health status (Wave ) *x
Excellent/very good 0.35 1.13 0.27
Good 0.40 1.18 0.31
Fair/poor 0.25 1.29 0.55
Marital status (Wave |) *
Not married or living with a partner 0.65 1.23 0.41
Married or living with a partner 0.35 1.12 0.29
Employment status (Wave I)
Not employed 0.80 1.18 0.36
Employed, any 0.20 1.20 0.40
Age (years) 73.61 6.60
Proportion Momentary loneliness
EMA level (N = 12,359) Percent SD M SD p
Social accompaniment ok
Alone 0.50 1.27 0.62
With someone 0.50 1.10 0.36
Location ok
At home 0.74 1.20 0.53
Not at home 0.26 .14 0.46

Note. EMA = ecological momentary assessment.

*p < .05. ¥*p < .0l. ¥***p < .00| (two-tailed tests). Asterisks are used to indicate statistical significance in mean
momentary loneliness between categories of each variable.



32 Society and Mental Health 13(1)

Table 2. Coefficients from Multilevel Models Predicting Momentary Loneliness as a Function of Social
Network Size, Momentary Social Accompaniment, and Their Interaction.

Model | Model 2 Model 3 Model 4
Network size (reference = 5)
Four persons —.05%* —.05% -0l
(.02) (.02) (.02)
Three persons —.08*** —Q7*** -03
(-02) (.02) (.03)
Two persons -.04 —-.04 —-.005
(-03) (.03) (.03)
One person -.05 -.05 .02
(-04) (.04) (.04)
Network size X alone
Four persons X alone —.07**
(.02)
Three persons X alone —-.08*
(.02)
Two persons X alone —06%*
(.02)
One person X alone —1*
(.03)
Alone (ref: not alone) 7*%* 2
(on (.02)
At home O5H** Q5% 03 03%**
(on (o) (on (o1
Self-rated health (ref: excellent/very good)
Good 0l .0l .01 .005
(o1 (o) (on (orn)
Fair/poor —-.001 —-.002 .0l .002
(.02) (.02) (.02) (.02)
Married/living with a partner —.05* —-.05%* -04 -04
(.02) (.02) (.02) (.02)
Currently working .04* .03 .03 .03
(.02) (-02) (.02) (.02)
Female — |4 — | 4HHE — |4 — |4
(.03) (-03) (.03) (.03)
Race/ethnicity (ref: Non-Hispanic White)
Non-Hispanic Black -02 -0l -0l —-.003
(.04) (-04) (.04) (.04)
Non-Black Hispanic -—-.05 —-.04 -05 -03
(.05) (-05) (.05) (.05)
Another racial/ethnic group —-.04 -.03 -.02 -.02
(.10) (.10) (-10) (.10)
Education (ref: less than high school)
High school -0l -0l -0l -0l
(.05) (.05) (.05) (.05)
Some college -.03 -.03 -.03 -.03
(.05) (.05) (.05) (.05)
Bachelor’s or more -.08 -.09 -09 -09
(.05) (.05) (.05) (.05)
Age (in years) —-.003 —-.002 —-.002 —-.002
(.003) (.003) (.003) (.003)

(continued)
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Table 2. (continued)
Model | Model 2 Model 3 Model 4
Lagged momentary loneliness report 23 23k 23wk 23k
(on (ol (ol (o1
Constant |.22%** |.25%** 1.20%** | 19***
(19 (.20) (.19) (.19)
Variance components
EMA-level variance A2 12 12 12
Respondent-level variance (.07) (.07) (.07) (.07)
Log likelihood 5119 5113 -5076 —-5064
R? 34 33 33 33
Number of EMA observations 12,359 12,359 12,359 12,359
Number of respondents 343 343 343 343

Note. Standard errors are presented in parentheses. Measures of loneliness are coded so that higher values represent
greater momentary loneliness. All models include a fixed effect for survey wave. EMA = ecological momentary

assessment.
*p < .05. **p < .0l. ***p < .00] (two-tailed tests).

model as well as multiple variance components:
Level 1 (EMA) and Level 2 (respondent) variance,
the log likelihood, and the pseudo R, the latter of
which is calculated using the squared correlation
between observed and predicted loneliness scores
(Singer and Willet 2003) and excluding the error
terms. Analyses were conducted using Stata Ver-
sion 14.

RESULTS

Descriptive Statistics

Descriptive statistics at the respondent level are
presented in the top rows of Table 1 (n = 343).
Approximately half (49 percent) of the sample
self-reported as non-Hispanic Black, with 27 per-
cent identifying as non-Hispanic White, 22 per-
cent as non-Black Hispanic, and 3 percent as
another racial/ethnic group. Just over half the sam-
ple (55 percent) had some college education or
a college degree. The majority of respondents
were women (60 percent), in at least good health
(75 percent), did not have a spouse/cohabiting
partner (65 percent), and were not currently work-
ing (80 percent) at the time of Wave 1 baseline
survey. On average, respondents were approxi-
mately 74 years old at Wave 1.

Regarding social network size, respondents
reported an average of 3.10 network members
(SD = 1.25). Ten percent reported having one net-
work member, while 18 percent reported five

network members—the maximum number of net-
work members respondents could include in their
rosters. At the EMA level (N = 12,359), respond-
ents reported being alone in approximately half of
the EMAs (50 percent), and at home in nearly
three-fourths of EMAs (74 percent).

The right-most columns in Table 1 present
bivariate statistics illustrating how momentary
loneliness varies by respondent-level characteris-
tics and the EMA-level context. Overall, individu-
als reported a mean loneliness score of 1.19 (SD =
0.38) on average, falling between not at all and
slightly. Although momentary loneliness is
skewed toward lower intensity, over half of the
sample (52 percent) reported feeling at least
slightly lonely at some point during the observa-
tion period, and 10 percent reported feeling very
lonely at some point. Importantly, mean intensity
in momentary loneliness did not significantly dif-
fer by network size, with average loneliness inten-
sity ranging from 1.23 (SD = 0.43) among
respondents with a network size of 1 to 1.12 (SD
= 0.24) for respondents with a network size of
five. Aside from network size, ¢ tests demonstrated
that momentary loneliness intensity was greater
among men than women (1.28 vs. 1.13; p <
.001), among respondents who were not married
or living with a partner versus married or living
with a partner (1.23 vs. 1.12; p < .05), and
increased as health declined (p < .01). At the
EMA level, loneliness intensity was significantly
greater when respondents were alone versus with
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Figure |. Predicted momentary loneliness by momentary social accompaniment (alone vs. not alone) and

by social network size.

others (1.27 vs. 1.10; p < .001), as well as when at
home versus outside the home (1.20 vs. 1.14; p <
.001).

Multivariable Models

Next, we used a series of multilevel linear regres-
sion models to assess how and to what extent per-
sonal network characteristics are associated with
momentary experiences of loneliness, adjusting
for the individual- and EMA-level covariates.
Table 2 presents results from four separate regres-
sion models. Model 1 suggests that being at home
momentarily is associated with greater momentary
loneliness versus being outside the home (b = .05;
p < .001), whereas being married and female are
each associated with less intense momentary lone-
liness (b= —.05; p < .05and b = —.14; p < .001,
respectively). As far as variance components,
EMA-level variance is larger than respondent-
level variance (.12 vs. .07, respectively).

Model 2 adds network size to the same set of
variables included in Model 1. Results show that
relative to having five network members, respond-
ents with network sizes of 4 (b = —.05; p < .01)
and 3 (b = —.08; p < .001) report significantly
less intense momentary loneliness. Main coeffi-
cients for network size are robust to the inclusion
of momentary social accompaniment in the model
(Model 3), while being alone is associated with
significantly greater momentary loneliness (b =
.07; p < .001).

Model 4 examines whether the main effects of
social network size vary by momentary social
accompaniment. Results suggest that they do, as
older adults with smaller network sizes (one,
two, three, or four) are significantly less lonely
when they are alone than are older adults with
a large social network (network size of five, that
is, the maximum number of network members
one can name) when they are alone. Results are
consistent when we use a dichotomous indicator
of having a large personal network that codes
respondents as having either a network size of
five or a network size of fewer than five (see Sup-
plemental Table A2). To illustrate the interaction
between network size and momentary social
accompaniment, we present predicted momentary
loneliness values by momentary social accompani-
ment and network size (one to five persons) in Fig-
ure 1. Whereas older adults who are momentarily
alone have higher levels of predicted loneliness,
on average, than older adults who are momentarily
in the company of others at all network sizes, pre-
dicted loneliness when alone is highest for those
who have a network size of five (1.29). In addition,
the difference in predicted loneliness between those
who are momentarily alone versus with someone
(.12) is greatest for those with a network size of
five—over twice the difference in predicted loneli-
ness by momentary social accompaniment (or lack
thereof) at other network sizes. As these differences
are relatively small given that these are momentary
fluctuations in loneliness, it is useful to compare
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Figure 2. Predicted momentary loneliness by social accompaniment (momentarily alone vs. not alone)
and social network size (five vs. fewer than five) for older adult men and women.

their magnitude with other key covariates in the
model. For context, the difference in predicted
loneliness between being at home and not at
home—a significant predictor of momentary
loneliness—is .03, while the difference in predicted
loneliness between men and women is .14.

We next examine whether the links between
momentary social accompaniment, network size,
and loneliness vary by gender. Table 3 presents
results from multilevel linear regression models
with a three-way interaction between network
size, momentary social accompaniment, and gen-
der. Model 1 uses a dichotomous measure of net-
work size (five or fewer than five). Results indi-
cate that women with larger personal networks
reported less intense loneliness when they were
momentarily alone than did men with larger per-
sonal networks who were alone (b = —.13; p <
.001). Figure 2 illustrates the interaction in terms
of predicted loneliness, revealing that men who
have larger networks and are alone have the high-
est predicted loneliness levels (1.43), approxi-
mately .24 more than women who have larger net-
works and are alone. The difference in predicted
loneliness among men and women who have
smaller networks and are alone is .17.

Model 2 substitutes the dichotomous measure
of network size for a categorical measure. This
model allows us to further explore the deviation-
from-baseline hypothesis, including whether gen-
der differences are evident at network sizes smaller
than five. Predicted loneliness values from this
model indicate little difference among women by

network size and social accompaniment. Among
men, however, differences in predicted momentary
loneliness by social accompaniment begin to
increase among those with three network members,
with the largest differences among men who are
alone and men who are not alone who report a net-
work size of five (Supplemental Figure Al).

Additional Analyses

We leveraged additional EMA and social network
data to explore gender differences in social
accompaniment in greater depth. At the EMA
level, women were less likely to be with
a spouse/partner (.24 vs. .46; p < .001), friends
(.17 vs. .20; p <. 01), and/or neighbors (.04 vs.
.06; p < .001) at a given moment and more likely
to be with family (other than a spouse; .53 vs. .32;
p < .001). We also examined a version of the anal-
yses presented in Table 3 Model 2 that substituted
the dichotomous measure of social accompani-
ment (alone vs. not alone) with a five-category
measure reflecting the people whom respondents
reported being with during each EMA. Because
respondents could report being with multiple cate-
gories of social company, we coded these catego-
ries as alone, family—no friends or neighbors,
friends or neighbors—no family, family and
friends or neighbors, or some other category of
social accompaniment only. The results of these
analyses reveal few significant differences in
momentary loneliness based on who respondents
reported being with when they are not alone.
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Table 3. Coefficients from Interaction Models Predicting Momentary Loneliness as a Function of a Three-
way Interaction among Social Network Size, Momentary Social Accompaniment, and Gender.

Variable Model | Model 2
Network size (reference = 5)
Four persons -0l
(.04)
Three persons -.02
(.04)
Two persons .08
(.05)
One person .10
(.06)
Network size X alone
Four persons X alone — | 3HEE
(.04)
Three persons X alone —. |4
(.04)
Two persons X alone —20%**
(.04)
One person X alone —22%HE
(.05)
Network size X female
Four persons X female .02
(.05)
Three persons X female -.06
(.05)
Two persons X female —11
(.06)
One person X female -3
(.09)
Network size X alone X female
Four persons X alone X female .08
(.04)
Three persons X alone X female .09*
(.04)
Two persons X alone X female 2|
(.05)
One person X alone X female 4%
(.06)
Network size = 5 (ref <5) —-.04
(-03)
Network size =5 X alone |7
(-03)
Network size = 5 X female .06
(-04)
Network size = 5 X alone X female — | 3HEE
(-04)
Alone X female —06** — | gFFE
(-02) (.03)
Female — [ 1** -.04
(-04) (.05)

(continued)



Goldman and Compernolle

37

Table 3. (continued)

Variable Model | Model 2
Alone (ref: not alone) .08 ** 25k
(or (.03)
At home 03k 03%H*
(ol (orn)
Self-rated health (ref: excellent/very good)
Good .005 .005
(ol (o1
Fair/poor —-.001 —-.002
(.02) (.02)
Married/living with a partner -.04 —-.04
(-02) (.02)
Currently working .04* .04*
(-02) (.02)
Race/ethnicity (ref: Non-Hispanic White)
Non-Hispanic Black —-.004 —-.002
(.04) (.04)
Non-Black Hispanic -.03 -.03
(.05) (.05)
Another racial/ethnic group -0l -0l
(.10) (.10)
Education (ref: less than high school)
High school -0l -0l
(.05) (.05)
Some college -.03 —-.04
(.05) (.05)
Bachelor’s or more -0l -.09
(.05) (.05)
Age (in years) —-.002 —-.002
(.002) (.003)
Previous loneliness report 23k 23k
(on) (on)
Constant I 14%%% I.10***
(-19) (.20)
Variance components
EMA-level variance 12 12
Respondent-level variance (.07) (.07)
Log likelihood -5045 -5035
R? 34 34
Number of EMA observations 12,359 12,359
Number of respondents 343 343

Note. Standard errors are presented in parentheses. Measures of loneliness are coded so that higher values represent

greater. EMA = ecological momentary assessment.
*p < .05. ¥*p< .0l. ***p < .00] (two-tailed tests).

Generally, men and women, regardless of personal
network size, demonstrate similar levels of pre-
dicted momentary loneliness regardless of whether
they are with family, friends, or another category
(Figure 3). Of note is that men who have smaller

personal networks report being lonelier when
they are with family only compared with women
who have smaller networks (p < .01); however,
the highest levels of predicted loneliness remain
among men who are momentarily alone and who
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Figure 3. Predicted momentary loneliness by network size (five vs. fewer than five) among men and

women by type of social accompaniment.

have network sizes of five (see Supplemental
Table A3 for full model).

Second, we used Wave 1 network data to
examine the role of respondents’ average fre-
quency of interaction (only collected at Wave 1)
with their network members and its interaction
with social accompaniment as an alternative
exploration of personal network characteristics
and momentary loneliness. Whereas social net-
work size is operationalized as an objective mea-
sure of social connectedness, average frequency
of interaction represents a more qualitative dimen-
sion of personal networks, a reflection of the
opportunity structure for support exchange, and
the potential for social accompaniment. Our find-
ings suggest that older adults who interact more
frequently with their personal network members
are neither more nor less lonely when alone versus
those who interact less frequently with their net-
work members. We used these findings to aid in
the interpretation of our results and their implica-
tions in the “Discussion” section.

DISCUSSION

Research has linked social integration and con-
nectedness with a lower risk of loneliness using
global summary measures to assess these associa-
tions. Separate but related streams of research

have begun to examine correlates of momentary
loneliness, which fluctuates over discrete time
periods (e.g., Compernolle et al. 2021; Macdon-
ald et al. 2021) and can accumulate over time
to potentially carry longer-term health implica-
tions. These studies linked real-time social
accompaniment (being with others) with lower-
intensity momentary loneliness. Despite reason
to consider that personal network size is strongly
related to opportunities to experience social com-
pany, few studies have tested these assumptions
to examine whether and how personal network
size, as a commonly used global assessment of
social integration and connectedness, interacts
with momentary social company to shape
momentary loneliness.

We found that older adults who have larger
networks experienced greater momentary loneli-
ness, contrary to our expectations. We tested two
competing hypotheses regarding how real-time
social accompaniment may modify the relation-
ship between network size and momentary loneli-
ness: the buffering hypothesis and the deviation-
from-baseline hypothesis. Our results lend greater
support for the latter; older adults who reported
large personal networks were significantly lonelier
when alone than older adults who reported fewer
than five network members. One possible explana-
tion is that older adults who have large networks
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may have qualitatively different personal networks
from those who have smaller networks. Older
adults who filled the allotted five slots provided
in the name generator may have included more
peripheral, weaker social ties, whereas those who
named fewer individuals may have made more
meaningful distinctions between close versus
more peripheral social ties. Indeed, supplemental
findings that draw on additional network member
characteristics collected at Wave 1 reveal that
individuals who max out their network rosters
(network size = five) have significantly less kin-
centric networks (¢ = 3.15; p < .01), and interact
with their network members significantly less fre-
quently, on average, compared with those with
fewer than five network members (f = 3.99; p <
.001). As the personal network represents individ-
uals’ closest social confidants (e.g., Marsden
1987), larger personal networks may reflect
a less frequently accessed and less tightly knit,
coordinated core of social support, given a higher
proportion of ties outside of the kin context (Burt,
Jannotta, and Mahoney 1998; Feld 1981). These
characteristics may lead older adults who have
large personal networks to rely more on the phys-
ical copresence of others to buffer against spikes
in momentary loneliness and to feel lonelier as
aresult of a less frequently accessible, coordinated
personal network to call on when needed.

We also found that women with larger social
networks are less lonely when alone than men
with larger social networks. This finding is note-
worthy. Given gender differences in family obli-
gations, expectations about social roles, and net-
work composition, women may experience
higher levels of stress and strain that emanate
from network ties (“tethering”; Leupp 2019;
Simon 2020; Thoits 2011). For example, a larger
personal network may reflect more caregiving
obligations and other support demands. Therefore,
momentary social isolation may be a welcome
reprieve from otherwise challenging or demanding
social relationships. Indeed, we find at the respon-
dent level that women in our study were more
likely than men to report being with familial
ties, on average, across all EMAs when not alone
(t=6.59, p < .001), which could include ties that
are often characterized by caregiving (e.g., chil-
dren, grandchildren), making momentarily being
alone a reprieve from familial obligations (e.g.,
Cacioppo et al. 2015). On average, men reported

being “with a spouse or partner” across all
EMAs when not alone more often than women
(t=6.05, p < .001) which, considered alongside
our finding that men with larger networks are
lonelier when alone, suggests that men who have
larger networks may have more shared network
ties with their spouses. Indeed, prior literature sug-
gests that older men are more likely than older
women to have network members who are also
socially connected to their spouse (Cornwell
2011; Cornwell and Laumann 2011) and that mar-
ried men spend less time engaging in nonspousal
social interactions outside of work settings as
they age (Roth 2021). Taken together, our results
suggest that at older ages, men may depend
more on being in the company of their spouse to
feel more socially connected to their network
ties (particularly those outside of the kin context)
and, ultimately, less momentarily lonely.

Importantly, we found in supplemental analy-
ses that men and women did not differ signifi-
cantly in network size, how often they interacted
with their network members, or the proportion
of their network that is kin. Women do, however,
report significantly higher levels of average
closeness with network members compared with
men (¢ = 2.40; p < .05). One possibility is that
if women feel emotionally closer, on average,
to their network members compared with men,
they may feel more generally socially supported
throughout their day, making momentary loneli-
ness less dependent on momentary social
accompaniment.

We did not find support for the buffering
hypothesis, suggesting that while larger personal
networks may signal more options for activating
social support “as needed,” this higher level of
social integration does not translate into a protec-
tive effect on momentary loneliness when
respondents who have larger networks are spend-
ing time alone. One possibility is that for older
adults who have larger personal networks, being
alone at a particular moment is especially undesir-
able or uncomfortable, particularly if they are
accustomed to being in the company of social
ties. Another possibility is that people who have
larger social networks are more extroverted indi-
viduals and thus more susceptible to feeling lonely
without the company of others. More broadly,
these findings push on the link between personal
network size and loneliness, revealing nuances in
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the function of personal network social integration
in a real-time framework.

Limitations and Future Directions

Several limitations are important to consider. For
one, these findings may be specific to the older
adult population. Younger segments of the popula-
tion may face fewer age-related health declines or
other life-course transitions that tend to character-
ize later life and that can limit broader opportuni-
ties to seek out social company or cultivate net-
work ties from diverse foci of social life (Feld
1981; Litwin 2001), such that momentary loneli-
ness may be less dependent on personal network
size and its intersection with social accompani-
ment earlier in the life course. We also note
that patterns of EMA missingness may be related
to social network characteristics and/or momen-
tary social accompaniment or loneliness,
although available data suggest that this is not
the case. Individuals who are spending time
with someone at a given point in their day may
be less likely to notice or respond to a ping on
the smartphone; however, in most cases, EMA
nonresponse occurred when respondents were
driving. Older adults who are feeling lonelier at
a particular point in their day may also be more
likely to notice and respond to the ping, although
mean loneliness was not strongly correlated with
the number of EMAs completed throughout the
study (r = —.01).

Although our study supports the idea that
larger personal networks provide more opportuni-
ties for momentary social accompaniment, we
cannot definitively determine whether individuals
whom someone is with at the time of an
EMA response are also personal network mem-
bers. Future studies could use additional EMA
questions to discern whether social accompani-
ment corresponds with personal network
membership. Other work could investigate the
role of specific activities and other aspects of the
social context that could shape how social network
properties intersect with social accompaniment to
shape loneliness. Relatedly, we are unable to draw
insights from the role of more expansive social
network ties, including those relationships
beyond one’s core network confidants. It is possi-
ble that having a large set of comparatively
weaker social connections increases the likelihood

of experiencing momentary social accompaniment
and has implications for loneliness. For example,
an older adult who spends their day in an occupa-
tional setting may report less loneliness in the
company of coworkers, even if coworkers are con-
sidered to be relatively weaker ties. Future work
may include a more detailed survey of respond-
ents’ social connections and their role in momen-
tary loneliness. On this note, literature comparing
social isolation and loneliness often points to the
quality of social interactions as a key factor.
Future work should examine the extent to which
average emotional closeness interacts with social
accompaniment. It could be that individuals who
have larger personal networks have fewer quality
interactions and are thus more likely to be “lonely
in the crowd” when alone. In addition, the
CHART study includes only a single question to
measure momentary loneliness, while the concept
of loneliness can be highly nuanced, distinguish-
ing, for example, between emotional and social
loneliness (Green et al. 2001). Future research
could incorporate additional EMA questions or
a revised single item to assess multiple types of
loneliness on a momentary basis.

CONCLUSION

Extending the links between global measures of
social integration and loneliness by using a real-
time framework offers novel insight into how per-
sonal networks interact with momentary social
contexts to influence older adults’ feelings of lone-
liness. Our findings more broadly suggest that
overall measures of social integration, which are
often used to infer available support and compan-
ionship, may reveal certain social and health vul-
nerabilities when conceptualized as the backdrop
of daily fluctuations in social company and per-
ceptions of loneliness. Whereas increasing
research highlights nuances in the mental health
implications of the quality or demands of personal
network ties (Felix and Lynn 2022; Offer 2021),
this study further suggests that common markers
of social integration may actually signal a greater
potential for distress in the physical absence of
social ties. Future research should deepen investi-
gations into the social, health, and environmental
factors that influence the intersection between
global and momentary measures of social and per-
sonal well-being.
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