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SOCIAL MEDIA USE AND EXECUTIVE FUNCTIONS

Social Media Use Improves Executive Functions iddl®-Aged and Older Adults:

A Structural Equation Modeling Analysis

Word count: 5,890



Abstract
Given the paucity of research on the cognitive iogtions of social media use in middle and
late adulthood, we sought to understand the relatietween middle-aged and older adults’
social media use and their executive functions{E&set of domain-general cognitive control
processes—and the underlying mechanism. By angyzimationally representative cohort
ranging from ages 40s to 70s from the MIDUS RefeeSurvey and Cognitive Project, we
tested a serial mediation model with perceptiosafial support and sense of control (i.e.,
personal mastery and perceived constraints) ageatigumediators in a structural equation
modeling analysis. We found that perceived socippsrt and constraints fully and serially
mediated the relation of middle-aged and oldertatsbcial media use for interpersonal
interactions with EF. Our study demonstrates thdtlle-aged and older adults’ social media use
for social connection can be a useful medium thattegts against age-related cognitive decline

in EF.

Keywords: Social media use, executive functiorgaksupport, perceived constraints, older

adults
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1. Introduction

The explosive growth of social media—the interbased applications (e.g., Facebook,
Twitter, and WhatsApp) that enable communicatiod social interaction via the creation and
exchange of user-generated content (Kaplan & Hagrid810)—offers new ways for older
adults to connect and engage in meaningful saai@iactions with family and friends. With
respect to this the majority of studies on oldearl&d social media use document its beneficial
impact on socioemotional variables such as lonsdingaily stress, and life satisfaction (Leist,
2013; Sims et al., 2017; White et al., 1999). Diespocial media’s potential for cognitive
stimulation at older ages, less is known about thdrethese socioemotional implications extend
into cognitive domains (Myhre et al., 2016; Qui2018). Importantly, given that
socioemotional support for older adults longitudlynpredicts better cognitive functions
(Seeman et al., 2001), older adults’ social medes which tends to invigorate social sharing
and ties, likely confers benefits on their cogratiunctioning.

In view of the paucity of research on this subjeet,sought to examine the relation
between middle-aged and older adults’ social masiafor social connections and executive
functions (EF)—a domain-general set of cognitivatoa processes that facilitate goal-oriented
mental processes such as planning, attention dpntemnory updating, multitasking, reasoning,
and problem solving (Hedden & Gabrieli, 2004). Gitkat EF contributes to important life
outcomes such as life satisfaction and purposaténddulthood (Lewis et al., 2017; Toh et al.,
2019), which are regarded as vital aspects of Imealging, investigating the cognitive

implications of social media use in mid and laifer ik therefore both timely and crucial.



1.1 Social mediaand EF

Our research is guided by two objectives. Our prynggal is to examine whether
middle-aged and older adults’ social media useni@rpersonal interactions would positively
predict their EF. Three lines of evidence lend supf our premise. First, given that aging
inevitably leads to decline in many, if not allgodtive processes (van Hooren et al., 2007),
social media use—which requires considerable inébion processing—likely offers
opportunities for older adults to exercise and gbartheir cognitive abilities. Second, based on
literature showing the positive effects of suppariinteractions on older adults’ crucial cognitive
abilities, such as executive functioning, globajmition, memory, and spatial processing (e.qg.,
Derksen et al., 2015; Ellwardt et al., 2013; Kadtyal., 2017; Seeman et al., 2001), social media
use—which facilitates socializing with busy or dist family members and friends—should
stimulate and promote cognitive activities. Thisturn, would protect their EF from age-related
decline. Indeed, longitudinal and meta-analytitaties suggest that greater social support is
positively associated with general cognitive fumeing in older adults (Ellwardt et al., 2013;
Kelly et al., 2017). Third, since social media g=as a channel for older adults to stay in close
contact with their family and friends (for a reviesee Leist, 2013), those who actively use
social media might become more receptive to sedhkahg and thereby feel greater
empowerment and sense of control, which would iin tlenprove their cognitive control. With
respect to this notion, previous studies suggestdller adults’ sense of control is closely linked
to various cognitive processes (e.g., Infurna &9B®f, 2013; Lachman & Agrigoroaei, 2012).

Despite the empirical importance of this subjecing research has investigated the
relation between middle-aged and older adults’aooedia use and EF. Further, in view of the

multifaceted characteristics of EF (i.e., inhibitjshifting, and updating; Miyake et al., 2000),



prior studies have only identified associationsadial media use with limited aspects of EbBr
instance, Myhre et al. (2016) found that older eel(dged 75 and above) who learned to use
Facebook through an intervention program demorstrsignificant improvements only in the
updating aspects of EF, as measured by the Legendvly and Keep Track tasks, and not in
other aspects of EF (i.e., inhibition and shiftingpre recently, Quinn (2018) found that social
media training (2 hours per week for 4 weeks onsagisig, photo sharing, status updates, and
information gathering) on various apps (e.g., Fao&or Twitter) had a positive effect on older
adults’ (aged 65 and above) inhibition, as asselsgede modified Stroop task, but not on other
facets of EF (i.e., processing speed, attentioth veorking memory).

Although these intervention studies suggest thdgrohdults’ social media use benefits
EF, their findings are not conclusive due to sev@ravbacks. First, most EF tasks have been
shown to have inherent task-impurity issues, stheg tend to tap not only the task’s target EF
ability but also non-EF abilities (Miyake et alQ@D). For instance, although the Stroop task is a
widely used measure of inhibition, it not only ingaltes the ability to inhibit the prepotent
response but also the ability to identify and dregmate colors. Given that these task-specific
measurement errors may obscure genuine relatidngée social media use and EF, a more
rigorous latent variable approach based on multgsks of EF is needed to circumvent the task-
impurity issue in EF tasks.

Second, given that previous studies (Myhre eR8l16; Quinn, 2018) are based on the
three-factor model of EF (inhibition, updating, astdfting; Miyake et al., 2000), it is notable
that the multi-factor structure of EF may not belayable to other populations, such as children
or older adults. For instance, studies pertaininglder adults suggest that either unidimensional

or two-factor models fit the data well (Adrover-Bat al., 2012; de Frias et al., 2006; Ettenhofer



et al., 2006; Hull et al., 2008), which impliesttitize postulated three factors of EF may not be
clearly differentiated from each other in older ksigHull et al., 2008). Specifically, Adrover-
Roig et al. (2012) suggest that shifting and updgptactors can be treated as a single process in
older adults, without the inhibition factor. Givéms, it is essential to determine how the
theoretical structure of EF unfolds in older adults

Third, the small sample size of previous studiesgthan 20 per condition) hinders
generalizing their findings. Fourth, these studiigsnot control for potential confound variables
such as health, education, and income that havedie®vn to affect executive functioning (for a
review, see Hartanto & Yang, 2019). Fifth, giveattthe interventions used in previous studies
are tailored to promote social media use in oldeits, it is not clear whether older adults’ self-
motivated social media use, as it naturally ocauesseryday contexts, would confer the same
benefits on executive functioning. In view of thdéis@tations, more research is warranted to
replicate previous findings and address their Ations by employing a larger and more

representative sample and a more rigorous anagpcoach—i.e., structural equation modeling.

1.2 A psychosocial mechanism

Our second primary objective is to examine the rapdm that drives the relation
between social media use and EF in middle andadiéhood. Although studies have shed light
on the directionality of the relation between sboiadia use at older ages and EF (Myhre et al.,
2016; Quinn, 2018), the specific mechanism undeglyhe link has not been investigated.
Notably, recent studies suggest that younger athet @dults have different goals and
motivations for their social media use; older agslukée social media primarily for social purposes
(Leist, 2013), while younger adults leverage soeiatlia for both informational (Aillerie &

McNicol, 2018) and social (Barker, 2009) purpos&isen that socioemotional goals become



more perceptible with aging, it is plausible thatisemotional factors might play profound roles
in the psychosocial mechanism that drives thelbetiwveen social media use and EF. Despite the
importance of the subject, it has attracted sctenhtion from researchers and further
investigation is essential. Hence, we proposetihatimportant psychosocial variables—
perceived social support and sense of control—wsetally mediate the relation between

social media use for interpersonal interactionsBRdn middle-aged and older adults.

First, we propose that social media use wouldifatél middle-aged and older adults’
receipt of social support, since social media eemtiiose who are socially isolated or physically
constrained to remain connected to their socialoeds (Leist, 2013). For instance, Bell et al.
(2013) found that older adults who regularly usaddbook reported a higher level of social
satisfaction than their counterparts, primarilydnese Facebook enabled them to maintain close
connections with family and friends. Moreover, gitbat social support can take the form of
either emotional or instrumental aid (Walen & La@m2000), social media can be an effective
outlet through which older adults elicit varioupég of social support and strengthen social
bonds across multiple social networks (e.g., famarg friends; Xie, 2008). Thus, older adults’
increased social media use should help them stegritact with loved ones and promote
feelings of being supported and cared for—whichum, would positively influence their
perception of social support by their social netv@alen & Lachman, 2000).

Second, we propose that middle-aged and oldersa@ubanced perception of social
support would serially influence their sense oftoainAntonucci, 2001; Lang et al., 1997).
Sense of control refers to one’s feeling of contnar environmental events (Murphy & Tun,
2010; Lachman & Weaver, 1998; Robinson & Lachm@4i,72 and implicates two facets:

personal mastery (beliefs about one’s self-effiganyd perceived constraints (beliefs about the



presence of uncontrollable external barriers arsdamttes; Lachman & Firth, 2004). While sense
of control declines as one ages (Lachman et 809 &tudies suggest that social support can
buffer this decline (Antonucci, 2001). Accordingttee support-efficacy model (Antonucci &
Jackson, 1987), social support for older adulengjthens the internalization of their self-
efficacy (Lang et al., 1997) and ultimately fostarsinternal control belief about their ability to
overcome constraints and generate satisfactorypmés (Lachman & Weaver, 1998). In line
with this theoretical account, a longitudinal stddynd that individuals who received stable and
predictable social support over time experiencstiager sense of control (Lang et al., 1997).
Thus, it is reasonable to believe that social madewould facilitate more stable social support
for middle-aged and older adults, which would imtstrengthen their sense of control.

Third, it is notable that sense of control is instental in promoting older adults’
cognitive performance (e.g. Albert et al., 1995uina & Gerstorf, 2013; Lachman &
Agrigoroaei, 2012; Soederberg, Miller, & Lachmaf0Q). An enhanced sense of control
implicates a cognitive-behavioral mechanism (Baadti®97) and motivates one to feel more
confident and, in turn, undertake problem-solvintivéties, use more effective cognitive
strategies, and eventually achieve better cognteréormance (Hertzog et al., 1998; Lachman
& Andreoletti, 2006; Soederberg, Miller, & Gagn®0%). For instance, studies have found that
older individuals with higher control beliefs pemfieed better on a recall task because they were
motivated to strategically encode words by clustgfLachman & Andreoletti, 2006;
Soederberg, Miller & Gagne, 2005), which in padigates better working memory (i.e.,
updating) for mentally storing, sorting, and catégog words (Gaultney et al., 2005). Similarly,
a cross-lagged study has also found that highdraldreliefs are subsequently related to better

cognitive abilities, such as reasoning and perasfoeed (Neupert & Allaire, 2012). It is,



therefore, plausible that middle-aged and oldeitadtho develop stronger sense of control will
likely achieve better performance on cognitivelglidnging EF tasks. Taken together, we
propose a serially mediated mechanism in which et perception of social support and
sense of control mediate the relation between raiddled and older adults’ social media use for

interpersonal interactions and EF.

1.3  Thepresent study

To understand the relation between middle-agedédet adults’ social media use for
social connections and EF and the underlying meshmmnwe focused on the following key
research questions and hypotheses. First, we egdmihether middle-aged and older adults’
use of social media to contact family and friendsild change their perception of social support
from their network of family and friends. Given tlwdder people typically value family ties and
prefer to spend time with family more than friensisgial support from family may be more
meaningful (Procidano & Heller, 1983) for influengithe perception of social support. Thus,
we hypothesized that middle-aged and older adsittsial media use would have different
repercussions for their perception of social supmtapending on the target group for their
contacts (family or friends).

Second, we investigated whether middle-aged aref @ldults’ enhanced perception of
social support through social media use would fastgronger sense of control, and whether
their improved sense of control would in turn potdietter executive functioning. In line with
literature that supports positive relations betwperceived social support and sense of control
(Antonucci, 2001; Lachman & Weaver, 1998; Langlgtl®97) and between sense of control
and cognitive performance in older adults (Infuen&erstorf, 2013; Lachman & Andreoletti,

2006; Neupert & Allaire, 2012), we expect that ente perception of social support via social
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media use would boost sense of control in middiedaand older adults and, in turn, contribute
to better cognitive performance on EF tasks.

Using structural equation modeling, we conductquhsste serial mediation analyses
with respect to family and friends. To verify theer of the two mediators (perceived social
support and sense of control), we tested anothiel seediation model in which sense of control
preceded perceived social support. In light ofgnals, we analyzed a nationally representative
adult cohort ranging from ages 40s to 70s fromMieUS Refresher Survey and Cognitive
Project while controlling for notable covariate€Bas age, sex, education, daily functioning
level, health, and income, which have been sugdéstmfluence an individual's social media

use or EF (Correa et al., 2010; Vroman et al., 2015

2. Methods
21 Participants

Of the representative and diverse national sawf®577 U.S. adults (aged 25 to 74)
who took part in the Midlife in the United StatesfResher (MIDUS-R) study (2011-2014), a
subset of 2,673 participants was recruited to lbegidhe MIDUS-R Cognitive Project, which
administered a comprehensive battery of cognitegessments (Ryff et al., 2016; Ryff &
Lachman, 2016). For the purpose of our study, we amalyzed data from 1,735 participants
who were aged 40 years and above. Participantsogeaphic, psychosocial, physical, and
mental health information were collected duringMi®US-R study, and data from a series of
cognitive measures were collected from the MIDUSdnitive Project. Of the participants,
85.6% were White, 6.3% Black, 1.3% Native Amerida9% Asian, 0.2% Native Hawaiian or
Pacific Islander, and 5.3% Other (see Table AheAppendix for descriptive statistics and

zero-order correlations).
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2.2 Measures
2.2.1 Social media use

Using an 8-point Likert scale (1Several times a day =About once a weel =Never
or hardly eveJ, participants self-reported how often they useda media (e.g., Facebook,
Twitter, Myspace, Skype, text messages, chat roetng,to contact distant family members
(e.g., brothers, sisters, parents, or children) téub not lived with them in the past year. Using
the same item, participants also rated the frequehsocial media use to contact friends in the
past year. The two items were reverse coded sditfa¢r scores denote greater frequency of
social media use to contact participants’ familyg &ends.
2.2.2 Perceived social support

Using a four-item questionnaire (e.g., “How muchtldey care about you?”) on a 4-point
scale (1 =A lot, 4 =Not at all; o = .838), participants rated the extent of socialpsut they
received from family. Participants also answeredlghme questions with reference to frierds (
= .879). Iltems were reverse coded, with higheredenoting greater perceived social support.
2.2.3 Senseof control

Participants’ sense of control was assessed byi@th?questionnaire (Lachman &
Weaver, 1998) on a 7-point Likert scale (Strongly Agreg7 =Strongly Disagree The scale
consisted of two subscales: (a) personal masteuy (fems;o = .739) to assess self-efficacy in
carrying out personally important goals (e.g.,dhao just about anything | really set my mind
to”) and (b) perceived constraints (eight itemns; .866) to assess one’s perception of
uncontrollable obstacles that interfere with gadliavement (e.g., “There is little | can do to
change the important things in my life”). Items @eeverse coded, with higher scores reflecting

higher standing in each dimension.
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2.24 Executive Functions (EF)

EF abilities were assessed by a 30-minute Brief d&dult Cognition by Telephone
(BTACT), which consists of several cognitive tagkie of these tasks, which have been shown
to tap executive functions, were included in thelgt(Ryff & Lachman, 2016) and are described
below.

The digit backward span was designed to assessngamemory (updating) capacity.
Participants were presented with a series of nusrded asked to repeat them in reverse order
The maximum number of digits recalled up to eightwsed to index working memory
performance. The category fluency task measureitipants’ verbal fluency (Baldo et al., 2001)
and processing speed, which have been shown tssbeiated with executive functioning
(Adrover-Roig et al., 2012). Participants were aiskiename as many things that belong to a
given category as possible in 1 minute, and thebmuraf items listed was used to index
performance. Similarly, the backward counting tasg&essed speed of processing by asking
participants to count backward from 100 as fagiagssible for 1.5 minutes. The number of
correctly reported numbers was used to index padiace. The number series task assessed
participants’ fluid intelligence and reasoning, atare typically correlated with working
memory. Participants were asked to infer what #w number (e.g., 12) would be in a series of
given numbers (e.g., 2, 4, 6, 8, 10), and the numbeorrect answers was used to index
performance. Lastly, the Stop and Go Switch TaskSF) was designed to assess participants’
task-switching and inhibition abilities. Particiganvere asked to respond according to verbal
cues, which were either “normal” (i.e., congruett)reverse” (i.e., incongruent). For instance,
when prompted with a normal cue, participants sthanlswer “stop” and “go,” respectively, in

response to the verbal targets “RED” and “GREENHeaW prompted with a reverse cue,
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participants should say “go” and “stop,” respediryen response to “RED” and “GREEN.” The
two types of cues were intermixed and presentediaraty during the task, and participants were
required to switch their responses according tonabor reverse cues. Participants’ mean
response times on switch (i.e., different cues w@ren consecutively) and nonswitch (i.e., the
same cue was given consecutively) trials were ts@tlex performance. Longer response times

indicate poorer performance.

2.2.5 Health status

Participants’ ability to carry out daily activiti@gas measured by the 7-item Instrumental
Activities of Daily Living Scale adapted from thé-Bem Short-Form Health Survey (SF-36;
Ware & Sherbourne, 1992). Using a 4-point scale Allot, 4 =Not at alt a = .946),
participants evaluated their independence withaessio daily living activities (e.g., “How much
does your health limit you in lifting or carryingageries?”). ltems were reverse coded such that
higher scores denote greater difficulties in periiog each activity of daily living (i.e., poorer
health). Second, participants reported the numbehronic conditions they had experienced in
the past 12 months from a list of 39 chronic caonds. Individuals who suffered from a greater

number of chronic conditions were considered tik@orer health.

3. Results
3.1 Analysisplan

Structural equation modeling was conducted usimiusi7.4 (Muthén & Muthén, 2015)
with full information maximum likelihood estimatiorThe variables of social media use to
connect with family and friends (i.e., predictorgne modeled as indicators, while perception of
social support (for family and friends), personastery, perceived constraints, and EF were

modeled as latent variables. Scale items were asethdicators for the latent variables of
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perception of social support, personal mastery, petceived constraints, while the five
cognitive tasks served as indicators of EF. To ensat the indicators represent the intended
constructs, we first fitted individual measuremerddels to the data, using confirmatory factor
analysis (see Table 1 and Figure Al in the Appéndbhereafter, we performed separate
structural equation modeling while including agex,sdaily functioning, health, education, and
income as covariates, and examined the mediatietetion between social media use and EF
via social support and sense of control. Given Hegise of control consists of two facets (i.e.,
personal mastery and perceived constraints), wdumiaed separate structural modeling analyses
with respect to each facet. Model fit indices wewaluated based on Hu and Bentler's (1999)
criteria: root mean square error of approximatRMGEA) < 0.05; confirmatory fit index (CFI) >
0.95; and standardized root mean square resideMES < 0.08. All reported path coefficients

are standardized estimates that are indicativéfedtesizes (Muthen, 2019).

3.2  Measurement models

Confirmatory factor analysis showed that the meament model of perceived social
support from family showed good model fit to thead@ee Table 1). All factor loadings of four
scale items as indicators were significast< .001 (see Figure Al in the Appendix for factor
loadings). Likewise, the measurement model of peecesocial support from friends showed
good model fit, with all factor loadings being sigzant, ps < .001. Similarly, we evaluated
measurement models for each facet of sense ofatolteasurement models of both personal
mastery and perceived constraints showed goosei# Table 1), and all factor loadings were
significant,ps < .001 (see Figure Al in the Appendix).

Next, we tested the measurement model for the rarsif EF, which was used as an

outcome variable. Given that previous studies ssigipat either one-factor or two-factor models
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of EF fit older adults’ data well (Adrover-Roig &t, 2012; de Frias et al., 2006; Ettenhofer et al.
2006; Hull et al., 2008), we tested both modelsiémtify the best fitting model. The one-factor
model (i.e., a unidimensional construct of EF) ¢stesl of a single factor, while the two-factor
model comprised two latent factors that correspdridga) processing speed/goal maintenance
and (b) updating/shifting. We found that the mddehdices for both models were excellent

(see Table 1), and a chi-square difference testatet that the two models did not significantly
differ from each other. Hence, we chose the morsip@nious one-factor model, which is
aligned with Adrover-Roig et al.’s (2012) empiridaidings that processing speed and goal
maintenance share a significant amount of variangtseither shifting or updating (i.e.,

working memory). Finally, we tested the full measuent model with the predictor, mediators,

and outcome variable and its model fit indices weteellent (see Table 1).

3.3  Social media useto connect with family

When the variable of social media use for soci@raction with family was used as a
focal predictor in our structural modeling analysiith social support and sense of control as
mediators and EF as an outcome variable, we fcuaidperceived support from family and
perceived constraints—but not personal mastery-albermediated the relation between social
media use to contact family and EF (see Figur@Hig.indirect effect involving personal mastery
as a mediator was not significagt£ -.001,SE= .001,p = .27). Thus, personal mastery was not
considered for subsequent analyses. On the otinel; tee indirect effect of social media use on
EF via perceived support from family and perceigedstraints was significang = .006,SE
=.002,p = .003). Our post hoc power analysis (Schoemah,e2017) indicated that the
statistical power to detect this indirect effecvealfficient (>.99). Further analyses of path

coefficients showed that the use of social medeotdact family positively predicted one’s
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perception of family supporp(= .222,SE=.024,p < .001), which in turn negatively predicted
perceived constraintg (= -.274,SE= .025,p < .001), which then negatively predicted BB -
.100,SE=.030,p = .001). Notably, the direct effect of social nedse on EF was not
significant ¢ = .041,SE=.024,p = .088). These results imply that the associdietmeen
social media use to contact family and EF was foigdiated by perceived family support and
perceived constraints. Further analyses showedékaits from the two separate nested
mediation models, which tested a single mediataitbier perception of social support from
family (8 = -.009,SE= .006,p = .140) or perceived constrainfs £ .004,SE=.003,p = .130),
were not significant.

To verify our theoretical model, we performed amotberial mediation analysis with the
order of the two mediators (perceived family supamd perceived constraints) reversed. The
indirect effect via perceived constraints and tfamily support was not significang (= -.002,
SE=.001,p = .158). These results are consistent with theadgefficacy model (Antonucci &
Jackson, 1987), which postulates that social supgparfactor that strengthens sense of control.
Together, these results support our hypothesigdhidrequent use of social media to contact
family members would indirectly predict executivmétioning serially through enhanced

perception of family support and reduced percenaustraints.
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Figure 1.Structural equation model for the relation betwsecial media to contact family and
EF. Circles represent latent variables. Squaresestdngles represent indicators (manifest
variables). Longer solid and dotted lines signtitistically significant (at the .05 level) and
nonsignificant standardized path coefficients, eetipely. Values next to single-headed arrows
connecting latent variables and indicators sigat@ndardized factor loadings, which are all
significant (at the .05 level). FMS = Family supp®C = Perceived Constraints; DB = Digit
Backward; CF = Category Fluency; BC = Backward Qg NS = Number Series; SGST =

Stop and Go Switch Task.

34  Social media useto connect with friends

When a similar serial mediation analysis was pertat for middle-aged and older adults’
social media use to contact friends, we found tieindirect effect of social media use for
interactions with friends on EF via perceived supfrom friends and perceived constraints was
significant 8 = .005,SE=.002,p = .011; see Figure 2). Post hoc power analysisd&oann et

al., 2017) indicated that the statistical powedétect this effect was adequate (.88). Specifically
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the use of social media to contact friends poditipeedicted one’s perception of social support
from friends 8 = .213,SE= .025,p < .001), which in turn negatively predicted peveei
constraints § = -.262,SE= .025,p < .001), which then subsequently predicted EE ¢.083,
SE=.030,p = .006). The direct effect of social media usedntact friends on EF was not
significant 3 = .049,SE=.025,p = .051), indicating that the relation between gbeiedia use
to contact friends and EF was fully mediated bycpmed support from friends and perceived
constraints. Further analyses revealed that refsaltsthe two separate nested mediation models
with perceived support from friendg € .002,SE= .006,p = .748) and perceived constraings (
=.005,SE=.003,p = .067) as a single mediator, respectively, wetesignificant. Notably,
however, the serial mediation effect involving meral mastery was not significart € -.002,
SE=.001,p = .21).

To verify our theoretical model, we ran a similaabsis with the order of the two
mediators (perceived support from friends and peececonstraints) reversed. We found that the
indirect effect of social media use on EF, via pared constraints and then support from friends
(reversed order), was not significafgt£ .000,SE= .001,p = .749), which confirms our
proposed serial mediation model in which perces@clal support precedes perceived
constraints in explaining the association betwermes media use and EF. Taken together, these
results support our hypothesis that frequent us®oil media to contact friends would
positively predict EF serially through enhancedcpgtion of support from friends and reduced

perceived constraints.
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Figure 2.Structural equation model for the relation betwsecial media use to contact friends
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connecting latent variables and indicators sigatBndardized factor loadings, which are all
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Tablel

Fit Indices for Measurement and Structural Models

X2 df RMSEA CFI  SRMR

M easurement models
Perceived family support 3.69 1 .039 1.00 .006
Perceived friends support 7.‘{9 1 .063 1.00 .007
Perceived constraints 68.66 14 .047 .99 .017
Personal mastery 0.66 1 .000 1.00 .003
Executive Functions (EF)

Two-factor model 4.33 3 .016 1.00 .007

One-factor model 2.44 1 .029 1.00 .005
Full measurement model 784.66 252 035 .97 .028
Structural models

Fam_lly support and perceived constraints 8Sgqc 79 211 041 95 041

mediators

Frler_1ds support and perceived constraints 2840 84" 211 041 95 042

mediators

Note.The two-factor model of EF consists of two lateadtors: Factor 1 (category fluency and
backward counting) and Factor 2 (number seriest lokgkward, and Stop and Go Switch task).
"p<.05;" p<.01;”" p<.001.

4. Discussion

Using a large representative sample, a comprehebsittery of cognitive tasks, and
rigorous structural equation modeling, we found tha use of social media for interpersonal
interactions with family and friends positively prets executive functioning in middle and old
age indirectly via perceived social support andst@nts. Corroborating and extending previous
research (Myhre et al., 2016; Quinn, 2018), oudytheds light on the sequential mechanism
underlying the relation between social media usesdaial connection and EF via enhanced
perception of social support and reduced consgaBelow, we discuss the findings that are

particularly worthy of further consideration.
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First, our findings reconcile, in part, the mixeadings of previous studies. In view of
the indirect effect of social media use on EF \eacpived social support and perceived
constraints, Myhre et al.'s (2016) null findingtbé relation between social media intervention
and inhibition and shifting aspects of EF may be ttuthe lack of social support received from
social media use. Given that participants in Myétral.'s (2016) intervention condition were
instructed to use social media to seek social stfymmn new acquaintances—while excluding
close family and friends—their intervention methudy have resulted in a limited extent of
social support, which in turn impaired the mediatiok between social media use and EF. In
contrast, Quinn (2018) found that social mediantrag positively enhanced inhibition, but not
other cognitive abilities—i.e., processing spedidrdion, and working memory. Given that
Quinn (2018) reported a significant decrease ime$ocedia use between the period of
intervention and the 4-month follow-up study, omdings suggest that the positive indirect
effect of social media use on EF may require divelly longer and persistent use of social
media (e.g., 1 year in our study), since changéisarmperception of social support and perceived
constraints require time to settle and show thdirefffects. Hence, the short-term use of social
media, as in Quinn's (2018) study, could have @dureffect on EF.

Second, given that the socioemotional selectiVigoty maintains that older adults are
keenly motivated to enhance positive and morefgatgemotional experiences by devoting
time to emotionally rewarding social networks (Gamsen, 1992; Lansford et al., 1998), we
expected that the indirect effect of social media for family would be more pronounced than
that for friends. We found, however, that the useogial media to connect with family and
friends significantly predicted EF via enhancedcpption of social support and attenuated

perceived constraints. These results suggestdioati snedia use for interactions with
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conceivably broader social networks (i.e., friendsys beneficial as social media use to connect
with family for improving middle-aged and older dduperception of social support and, in turn,
attenuating perceived constraints. Future studiesi@eded to examine whether the indirect
effect of social media use to connect with friend<EF is specific to very close friends or casual
acquaintances

Third, we found that only perceived constraints] ant personal mastery, significantly
contributed to the serial mediation model for tekation between social media use for
interpersonal interactions and EF. Given that peececonstraints are more relevant to success
in one’s daily life (e.g., “I often feel helplessdealing with the problems of life”), it is
reasonable that social media, through which oldaits can solicit help from family and friends,
reduces perceived constraints in middle-aged atet @dults. On the other hand, since personal
mastery reflects one’s competence in achieving-teng goals (e.g., “I can do just about
anything | really set my mind to”), the use of sde¢nedia may do little to enhance one’s
personal mastery at older ages. This finding camrates with previous findings that perceived
constraints have a greater influence on older iddals’ mental and physical health than
personal mastery (Infurna & Mayer, 2015).

Our study is not without limitations, which requegaution in interpreting the findings.
First, notwithstanding the use of a mediationalsis, it is difficult to establish a causal
relation between social media use and EF due todtrelational nature of the analysis (Pirlott &
MacKinnon, 2016). That is, it is still possible tihose who are high in executive functioning
tend to use social media more frequently as attoelicit social support from family and friends
and experience less constraints, instead of thethgpized direction whereby social media use

predicts EF via social support and perceived cairgs.
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Second, given that there are different types ofassapport (shallow vs. deep), our study
is limited because it does not differentiate thecsic type of social support that plays a
mediating role in the relation between social megi@a and EF. According to Pfeil et al. (2009),
social media is effective for facilitating shall@@cial support and not deep social support.
Similarly, Lewandowski et al. (2011) suggest thaew it comes to facing adversity in life,
people still prefer face-to-face support over suppereived through social media. Given this, it
is possible that social media as a medium to prersotial support may not be an effective
channel to evoke social support for those who aperencing adversities. Future studies are
needed to understand this subject in depth.

Third, our assessment of social media use is lardts use for interpersonal
interactions and does not account for other passibés, such as information gathering (Leist,
2013). Thus, further studies are required to uridedswhether the broader use of social media
would have similar benefits for middle-aged anceoladults. Fourth, although a large sample
size might inflate some predictive relations aratlléo spurious findings, we argue that this is
less likely since (a) we employed a latent variagproach to control for measurement errors, (b)
we chose a well-refined theoretical framework, é&jdur findings are in line with previous
empirical findings. Finally, given that we focusawl a unidimensional construct of EF based on
the five tasks, our findings are relevant to midaided and older adults’ general control
functioning but not to specific facets of EF. Fetuesearch should therefore employ more EF
tasks to examine the relation of social media aspecific aspects of EF.

Our study contributes to the literature by expagdgirevious research on the impact of
social media use on middle-aged and older adudtserpl cognitive functioning (Myhre et al.,

2016; Quinn, 2018). Our findings are novel, in ttety demonstrate the specific pathway by
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which social media use impacts EF. Our finding$ thialdle-aged and older adults reap benefits
in domain-general control functioning through theacial media use have important and
practical implications. First, with an increasirgjreg workforce, there is a pressing need for
older workers to maintain (or even maximize) tlo@ignitive abilities during extended working
years. Given this, an effective use of social mélé enhances middle-aged and older adults’
perception of social support and reduces perceseadtraints can serve as a useful strategy to
buffer against possible age-related cognitive dedvan Hooren et al., 2007).

Second, given that social support, perceived caimt;, and EF are all instrumental for
successful aging (Albert et al., 1995; Infurna &g 2015; Lewis et al., 2017; Toh et al.,
2019), our findings imply that constructive sociadia use is important for middle-aged and
older adults’ well-being in later years. Furthaur éindings have important implications for
social policies and community interventions to padenhealthy aging in a rapidly aging society.
Specifically, given that the spread of social measlipervasive and can be used for meaningful
purposes, middle-aged and older adults’ social enege as a mode of communication and social
interaction has great potential to improve imparaychological functioning that supports

healthy aging.

5. Conclusion

This study offers insights into how social media wsth family and friends can benefit
middle-aged and older adults’ EF serially throughanced perceived social support and
reduced perceived constraints. Prior research diggravided a clear mechanistic explanation of
how social media use influences middle-aged andradults’ EF. Our findings show that social
media use with family or friends positively predicine’s perceived social support, which in turn

negatively predicts perceived constraints, whictum supports EF. Our findings are both
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timely and crucial to facilitate more research loa tole of social media use to improve cognitive
abilities in middle and late adulthood and to infignolicy makers on interventions to promote

healthy aging.



SOCIAL MEDIA USE AND EXECUTIVE FUNCTIONS
26

6. References

Adrover-Roig, D., Sesé, A., Barcelo, F., & Palmar,(2012). A latent variable approach to
executive control in healthy ageingBrain and Cognition 78(3), 284-299.
https://doi.org/10.1016/j.bandc.2012.01.005

Aillerie, K., & McNicol, S. (2018). Are social netwking sites information sources?
Informational purposes of high-school studentssmg SNSsJournal of Librarianship
and Information Scien¢&0(1), 103-114. https://doi.org/10.1177/09610006 1&3.21

Albert, M. S., Jones, K., Savage, C. R., Berkman,Seeman, T., Blazer, D., & Rowe, J. W.
(1995). Predictors of cognitive change in olderspas: MacArthur studies of successful
aging. Psychology and Aging 10(4), 578-589. https://doi.org/10.1037/0882-
7974.10.4.578

Antonucci, T. C. (2001). Social relations: An exaation of social networks, social support, and
sense of control. In J. E. Birren & K. W. Schaiel$¢g,Handbook of Psychology of Aging
(pp. 427-453). Academic Press.

Antonucci, Toni C., & Jackson, J. S. (1987). Sosigbport, interpersonal efficacy, and health: A
life course perspective. IHandbook of clinical gerontologfpp. 291-311). Pergamon
Press.

Baldo, J. V., Shimamura, A. P., Delis, D. C., Krayik, & Kaplan, E. (2001). Verbal and design
fluency in patients with frontal lobe lesionsJournal of the International
Neuropsychological Society(5), 586—-596. https://doi.org/10.1017/S135561776083

Bandura, A. (1997). Self-efficacy: The exercise of  control Freeman.

https://psycnet.apa.org/record/1997-08589-000



27

Barker, V. (2009). Older Adolescents’ Motivatior Social Network Site Use: The Influence
of Gender, Group Identity, and Collective Self-este CyberPsychology & Behavipr
12(2), 209-213. https://doi.org/10.1089/cpb.2008.0228

Bell, C., Fausset, C., Farmer, S., Nguyen, J.,dyatl., & Fain, W. B. (2013). Examining social
media use among older adulBroceedings of the 24th ACM Conference on Hypertext
and Social Media - HT ’'1,3158-163. https://doi.org/10.1145/2481492.2481509

Carstensen, L. L. (1992). Social and Emotional dpast in Adulthood: Support for
Socioemotional Selectivity TheorlPsychology and Agin@(3), 331-338.

Correa, T., Hinsley, A. W., & de Zufiga, H. G. (B)1 Who interacts on the Web?: The
intersection of users’ personality and social maedia.Computers in Human Behavijor
26(2), 247-253. https://doi.org/10.1016/j.chb.2009003

de Frias, C. M., Dixon, R. A., & Strauss, E. (2008jructure of four executive functioning tests
in healthy older adultdNeuropsychology2((2), 206—214. https://doi.org/10.1037/0894-
4105.20.2.206

Derksen, B. J., Duff, M. C., Weldon, K., Zhang,Zamba, K. D., Tranel, D., & Denburg, N. L.
(2015). Older adults catch up to younger adultsaolearning and memory task that
involves collaborative social interactioMemory (Hove, England)23(4), 612-624.
https://doi.org/10.1080/09658211.2014.915974

Ellwardt, L., Aartsen, M., Deeg, D., & Steverink, (2013). Does loneliness mediate the relation
between social support and cognitive functioningater life?Social Science & Medicine

98, 116-124. https://doi.org/10.1016/j.socscimed.209.802



28

Ettenhofer, M. L., Hambrick, D. Z., & Abeles, N.Q@6). Reliability and stability of executive
functioning in older adults. Neuropsychology 20(5), 607-613.
https://doi.org/10.1037/0894-4105.20.5.607

Gaultney, J. F., Kipp, K., & Kirk, G. (2005). Utilation deficiency and working memory
capacity in adult memory performance: Not just fdrildren anymore.Cognitive
Development20(2), 205-213. https://doi.org/10.1016/j.cogdev.20@501

Hartanto, A., & Yang, H. (2019). Does early acthibngualism enhance inhibitory control and
monitoring? A propensity-matching analysidournal of Experimental Psychology:
Learning, Memory, and Cognitipa5(2), 360—-378. https://doi.org/10.1037/xIm0000581

Hedden, T., & Gabrieli, J. D. E. (2004). Insighttoi the ageing mind: A view from cognitive
neuroscience. Nature Reviews Neuroscience  5(2), 87-96.
https://doi.org/10.1038/nrn1323

Hertzog, C., McGuire, C. L., & Lineweaver, T. T9a8). Aging, Attributions, Perceived Control,
and Strategy Use in a Free Recall Tasging, Neuropsychology, and Cognitjd{2),
85-106. https://doi.org/10.1076/anec.5.2.85.601

Hu, L., & Bentler, P. M. (1999). Cutoff criteriarfdit indexes in covariance structure analysis:
Conventional criteria versus new alternativeStructural Equation Modeling: A
Multidisciplinary Journa) 6(1), 1-55. https://doi.org/10.1080/1070551990954011

Hull, R., Martin, R. C., Beier, M. E., Lane, D., Bamilton, A. C. (2008). Executive function in
older adults: A structural equation modeling appho&leuropsychology?22(4), 508-522.

https://doi.org/10.1037/0894-4105.22.4.508



29

Infurna, F. J., & Gerstorf, D. (2013). Linking pereed control, physical activity, and biological
health to memory change.Psychology and Aging 284), 1147-1163.
https://doi.org/10.1037/a0033327

Infurna, F. J., & Mayer, A. (2015). The effectsaoinstraints and mastery on mental and physical
health: Conceptual and methodological considerati®sychology and Aging30(2),
432-448. https://doi.org/10.1037/a0039050

Kaplan, A. M., & Haenlein, M. (2010). Users of thlworld, unitel The challenges and
opportunities  of  Social Media. Business @ Horizons 53(1), 59-68.
https://doi.org/10.1016/j.bushor.2009.09.003

Kelly, M. E., Duff, H., Kelly, S., McHugh Power, E., Brennan, S., Lawlor, B. A., & Loughrey,
D. G. (2017). The impact of social activities, sbaetworks, social support and social
relationships on the cognitive functioning of hglblder adults: A systematic review.
Systematic Review&(1), 259. https://doi.org/10.1186/s13643-017-0632-2

Lachman, M. E., & Agrigoroaei, S. (2012). Low pevesl control as a risk factor for episodic
memory: The mediational role of anxiety and tadlerierence Memory & Cognition
40(2), 287-296. https://doi.org/10.3758/s13421-0140%

Lachman, M. E., & Andreoletti, C. (2006). Strategge Mediates the Relationship Between
Control Beliefs and Memory Performance for Middlged and Older AdultsThe
Journals of Gerontology Series B: PsychologicaleBces and Social Sciencéd(2),
P88—P94. https://doi.org/10.1093/geronb/61.2.P88

Lachman, M. E., & Firth, K. M. P. (2004). The Admet Value of Feeling in Control during
Midlife. In O. G. Brim, C. D. Ryff, & R. C. KessldEds.),The John D. and Catherine T.

MacArthur foundation series on mental health andeligpment. Studies on successful



30

midlife development. How healthy are we? A natiostady of well-being at midlife
University of Chicago Press.

Lachman, M. E., Rosnick, C. B., & Rocke, C. (200&)e rise and fall of control beliefs and life
satisfaction in adulthood: Trajectories of stapil@nd change over ten years. Aging
and cognition: Research methodologies and empiriedlvances (pp. 143-160).
American Psychological Association. https://doi/tfy1037/11882-007

Lachman, M. E., & Weaver, S. L. (1998). The senseomtrol as a moderator of social class
differences in health and well-beintpurnal of Personality and Social Psycholp@¥(3),
763-773. https://doi.org/10.1037/0022-3514.74.3.763

Lang, F. R., Featherman, D. L., & Nesselroade,. J1B97). Social self-efficacy and short-term
variability in social relationships: The MacArth8uccessful Aging StudieBsychology
and Aging 12(4), 657—666. https://doi.org/10.1037/0882-797418657

Lansford, J. E., Sherman, A. M., & Antonucci, T.(€998). Satisfaction with social networks:
An examination of socioemotional selectivity theagross cohortsPsychology and
Aging 13(4), 544-552. https://doi.org/10.1037/0882-7974 1314

Leist, A. K. (2013). Social Media Use of Older AthulA Mini-Review. Gerontology 59(4),
378-384. https://doi.org/10.1159/000346818

Lewandowski, J., Rosenberg, B. D., Parks, J. MSiégel, J. T. (2011). The effect of informal
social support: Face-to-face versus computer-madli@bommunicationComputers in
Human Behaviqr27(5), 1806—1814. https://doi.org/10.1016/j.chb.2031008

Lewis, N. A., Turiano, N. A., Payne, B. R., & HiR. L. (2017). Purpose in life and cognitive
functioning in adulthood Aging, Neuropsychology, and CognitjoR4(6), 662—671.

https://doi.org/10.1080/13825585.2016.1251549



31

Muthen, B. O. (2019, August 28[ffect Size of Serial Mediation Moddiplus Discussion.
http://lwww.statmodel.com/discussion/messages/1 HPHmI?1567031326

Muthén, L. K., & Muthén, B. O. (1998Mplus User's Guide. Seventh Editionuthén &
Muthén.

Myhre, J. W., Mehl, M. R., & Glisky, E. L. (2016 ognitive Benefits of Online Social
Networking for Healthy Older Adults.The Journals of Gerontology Series B:
Psychological Sciences and Social Sciences  gbwO025.
https://doi.org/10.1093/geronb/gbw025

Neupert, S. D., & Allaire, J. C. (2012). | thinkcén, | think | can: Examining the within-person
coupling of control beliefs and cognition in oldedults. Psychology and Agin@®7(3),
742-749. https://doi.org/10.1037/a0026447

Pfeil, U., Zaphiris, P., & Wilson, S. (2009). Oldadults’ perceptions and experiences of online
social support.  Interacting with Computers  21(3), 159-172.
https://doi.org/10.1016/j.intcom.2008.12.001

Pirlott, A. G., & MacKinnon, D. P. (2016). Desigrp@oaches to experimental mediation.
Journal of Experimental Social Psychology 66, 29-38.
https://doi.org/10.1016/j.jesp.2015.09.012

Procidano, M. E., & Heller, K. (1983). Measurespefrceived social support from friends and
from family: Three validation studiefAmerican Journal of Community Psycholpgy
11(1), 1-24.

Quinn, K. (2018). Cognitive Effects of Social Medige: A Case of Older AdultSocial Media

+ Society 4(3), 205630511878720. https://doi.org/10.1177/20@5838787203



32

Robinson, S. A., & Lachman, M. E. (2017). Percei@ahtrol and Aging: A Mini Review and
Directions for Future Research. Gerontology 63(5), 435-442.
https://doi.org/10.1159/000468540

Ryff, C., Almeida, D., Ayanian, J., Binkley, N., €aD. S., Coe, C., Davidson, R., Grzywacz, J.,
Karlamangla, A., Krueger, R., Lachman, M., Love, Kaailick, M., Mroczek, D., Radler,
B., Seeman, T., Sloan, R., Thomas, D., Weinstein & W/illiams, D. (2016)Midlife in
the United States (MIDUS Refresher), 2011-20fater-university Consortium for
Political and Social Research [distributor]. httfoki.org/10.3886/ICPSR36532.v3

Ryff, C. D., & Lachman, M. E. (2016Midlife in the United States (MIDUS Refresher):
Cognitive Project, 2011-2014Inter-university Consortium for Political and $alc
Research [distributor]. https://doi.org/10.3886/8H37081.v1

Schoemann, A. M., Boulton, A. J., & Short, S. D01Z). Determining Power and Sample Size
for Simple and Complex Mediation ModelS&ocial Psychological and Personality
Science8(4), 379-386. https://doi.org/10.1177/194855061 DBB5

Seeman, T. E., Lusignolo, T. M., Albert, M., & Berkn, L. (2001). Social relationships, social
support, and patterns of cognitive aging in healthigh-functioning older adults:
MacArthur Studies of Successful AgingHealth Psychology 20(4), 243-255.
https://doi.org/10.1037/0278-6133.20.4.243

Sims, T., Reed, A. E., & Carr, D. C. (2017). Infaton and Communication Technology Use Is
Related to Higher Well-Being Among the Oldest-Olthe Journals of Gerontology:

Series B72(5), 761-770. https://doi.org/10.1093/geronb/gbw130



33

Soederberg Miller, L. M., & Gagne, D. D. (2005).fétts of Age and Control Beliefs on
Resource Allocation During Reading Abstrakging, Neuropsychology, and Cognitjon
12(1), 129-148. https://doi.org/10.1080/138255805%0%4

Soederberg Miller, L. M., & Lachman, M. E. (200@ognitive Performance and the Role of
Control Beliefs in Midlife. Aging, Neuropsychology, and Cognitjoi(2), 69-85.
https://doi.org/10.1076/1382-5585(200006)7:2;1-W06F

Toh, W. X., Yang, H., & Hartanto, A. (2019). Exeimat Function and Subjective Well-being in
Middle and Late Adulthoodlournals of Gerontologyo.

van Hooren, S. A. H., Valentijn, A. M., Bosma, Rgnds, R. W. H. M., van Boxtel, M. P. J., &
Jolles, J. (2007). Cognitive Functioning in Healthiger Adults Aged 64—-81: A Cohort
Study into the Effects of Age, Sex, and Educati&ging, Neuropsychology, and
Cognition 14(1), 40-54. https://doi.org/10.1080/138255890969483

Vroman, K. G., Arthanat, S., & Lysack, C. (2015YVHo over 65 is online?” Older adults’
dispositions toward information communication tealogy. Computers in Human
Behavior 43, 156-166. https://doi.org/10.1016/j.chb.2014.16.01

Walen, H. R., & Lachman, M. E. (2000). Social Supmnd Strain from Partner, Family, and
Friends: Costs and Benefits for Men and Women inlthaod. Journal of Social and
Personal Relationshipd7(1), 5-30. https://doi.org/10.1177/0265407500171001

Ware, J. E., & Sherbourne, C. D. (1992). The MOSt86 Short-Form Health Survey (SF-36):
I. Conceptual Framework and Item Selectigledical Care 30(6), 473—-483. JSTOR.

White, H., McConnell, E., Clipp, E., Bynum, L., Tee, C., Navas, L., Craven, S., & Halbrecht,

H. (1999). Surfing the Net in Later Life: A Revienf the Literature and Pilot Study of



34

Computer Use and Quality of Lifdournal of Applied Gerontologyl8(3), 358—-378.
https://doi.org/10.1177/073346489901800306

Xie, B. (2008). Multimodal Computer-Mediated Comnuation and Social Support among
Older Chinese Internet User3ournal of Computer-Mediated Communicatidr8(3),

728-750. https://doi.org/10.1111/j.1083-6101.20081F .x



SOCIAL MEDIA USE AND EXECUTIVE FUNCTIONS 35
7. Appendix
Table Al
Descriptive Statistics and Bivariate Zero-order @dations
M SD 1 2 3 4 5 6 7 8 9 10 11 12
1. Executive Functions (EF) -0.5 0.3 1.00
2. Social media use (family) 4.1 2.6 0.08 1.00
3. Social media use (friends) 4.1 2.6 0.16 0.70 1.00
4. Family Support 0.5 0.1 -0.05 0.22 0.05 1.00
5. Friends support 0.3 0.2 0.06 0.11 0.21 0.39 1.00
6. Perceived Constraints -0.2 04 -016 -011 -012 -033 -032 1.00
7. Personal Mastery 0.0 0.4 0.05 0.01 -0.04.21 0.24 -066 1.00
8. Age (years) 58.6 10.3 -0.34 -009 -018 0.10 0.00 -0.07 -0.04 1.00
9. Sex 1.5 0.5 004 019 016 011 023 -011 004 909 1.00
10. Chronic Diseasgs 3.1 32 -008 -003 -004 -011 -008 021 -007 .002 014 1.00
11. Daily ActivitieS 1.9 09 -017 -006 -006 -002 -006 022 001 025 016 049 1.00
12. Educatiof 7.9 25 041 002 009 -004 004 -013 004 o000 -008 -019 -029 1.00
13. Incomé 536 53.0 014 007 006 003 004 -009 008 001 -028 -017 -025 040

Note ' Sense of control is based on two subtests of patsoastery and perceived constraints.

2 Sex (1 = Male, 2 = Female).

® Higher score indicates poorer health.

* Education is reported on a scale of\b (schooj to 12 Doctoral or other professional degree

> Income includes wages, salaries, stipends frojolad (including self-employment), pension accoustsial security, tips,
commissions, financial assistance, etc. Incomepsnted based on the measurement unit of $1,000.
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Figure Al.Individual measurement models of EF, Perceived Caints, Perceived Family
Support, Perceived Friends Support and PersonakeMasvith standardized estimates. Circles
represent latent variables. Rectangles represditaitors (manifest variables). Values for long
single-headed arrows signify factor loadings amdéhfor short single-headed arrows represent
error variances. Values for curved, double-headexhva indicate interfactor correlations. FMS
= Family support; FNS = Friends support; PC = HeetkConstraints; DB = Digit Backward,;
CF = Category Fluency; BC = Backward Counting; NSumber Series; SGST = Stop and Go
Switch Task; MT = Personal mastery. All boldedistats are statistically significant at the .05

level.



Resear ch Highlights

We examined the relations between middle-aged &ed adults’ social media use and EF
We used a structural equation modelling to tegrealsmediation model
Social support and sense of control serially meditie relation of social media use with EF

Middle-aged and older adults’ social media usestmial connection is beneficial



	Social media use improves executive functions in middle-aged and older adults: A structural equation modeling analysis
	Citation

	Social media use improves executive functions in middle-aged and older adults: A structural equation modeling analysis

