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Abstract

Objectives: The prevalence of social media use in daily life is increasing; however, little is known about its cognitive costs
and/or benefits. Social media use may help to offload memory to an external resource as well as to facilitate social relations,
which could bolster or hinder everyday memory. Further, the relationship between social media use and memory may be
moderated by age such that associations—whether positive or negative—could be exacerbated among older adults due to
age-related declines.

Methods: Using an 8-day daily diary study from the Midlife in the United States Refresher cohort (7 = 782, 25-75 years),
multilevel models examined the impact of daily social media use, age, and their interaction on same-day and next-day
memory failures.

Results: The concurrent model revealed that on days when social media use was high, individuals reported more memory
failures. The lagged model further revealed that higher previous-day social media use was associated with more memory
failures on the subsequent day, controlling for previous-day memory failures. These effects were not moderated by age. Post
hoc analyses revealed no evidence of reverse-causation as previous-day memory failures did not predict next-day social
media use.

Conclusions: Although past research has consistently shown that social engagement is a protective resource for memory,
social media use may be a risk factor for memory failures for adults of any age. These findings highlight the growing
importance of understanding the implications of social media use.

Keywords: Aging, Daily diary, Everyday memory failures, Social media

The popularity and use of social media has steadily in-
creased over the past decade across all age groups (Pew
Research Center, 2018). Within the United States, ap-
proximately two thirds of adults (68%) have at least one
social media account, and of those adults, three fourths
report daily use (Pew Research Center, 2018). Although
prior research has consistently demonstrated that social
engagement is beneficial for cognitive functioning in later
life (Barnes, Mendes de Leon, Wilson, Bienias, & Evans,

2004; Bassuk, Glass, & Berkman, 1999), the proliferation
of web-based technology has dramatically changed how
we interact with others. These changes in the mode of so-
cial interaction necessitate an examination of the implica-
tions of social media use for cognition across the adult life
span. Recent work has examined the relationship between
social media use and cognitive functioning in young (i.e.,
Wang, Lee, & Hon, 2017) or older adulthood (i.e., Kim &
Kim, 2014), but less is known about the day-to-day effects
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of social media use on cognitive functioning. Therefore,
the current daily diary study aims to examine how social
media use influences everyday cognition in a large, adult
life span sample.

The Potential Benefits and Costs of
Social Media

Some evidence suggests that social media may be benefi-
cial for cognition, particularly memory functioning, as it
helps to facilitate social relations and maintain emotional
closeness regardless of geographic proximity. Prior research
has found that both young and older adults who use social
media demonstrate better socioemotional outcomes, such
as less loneliness and more social capital (Chopik, 2016;
Steinfield, Ellison & Lampe, 2008). Better socioemotional
functioning may, in turn, benefit general cognitive function-
ing through stress-buffering and/or cognitive stimulation
mechanisms (see review; Hertzog, Kramer, Lindenberger, &
Wilson, 2009). Further, social media may also help to en-
hance everyday memory (i.e., self-perceived daily memory
functioning) in particular by reinforcing past events (i.e.,
looking at posts and/or photos from previous events),
providing reminders of birthdays and future events, and
strengthening links between people’s faces and names
through repeated exposure (Kanai, Bahrami, Roylance &
Rees, 2012). Indeed, the Internet has been theorized to act
as an efficient transactive memory source insofar as it helps
to offload memory onto an external resource to maintain
cognitive efficiency. Although research on the effects of
social media use on cognition is extremely limited at pre-
sent, some preliminary studies have found beneficial effects
(Kim & Kim, 2014; Myhre, Mehl, & Glisky, 2017; Wang
et al., 2017). For example, when examining social media
use and autobiographical memory, posting about personal
events on social media was associated with better subse-
quent recall of these events, even after controlling for the
emotional intensity and personal importance of the events
(Wang et al., 2017).

Alternatively, social media use may come with unin-
tended costs to memory functioning through the same
mechanism of offloading memory onto an external re-
source. Offloading memories rather than maintaining one’s
own memory traces may reduce metacognitive ability (i.e.,
what you do and do not know), as well as the construction
of schemas necessary for encoding new memories (Sparrow,
Liu, & Wegner, 2011; Ward, 2013). Specifically, prior re-
search suggests that an overreliance on external rather than
internal memory resources can reduce memory capacity
(Tamir, Templeton, Ward, & Zaki, 2018). For example,
in a cross-sectional study of social media use, individuals
who reported high levels of Facebook use had significantly
worse memory on an emotional word recall task than indi-
viduals classified as low Facebook users (Frein, Jones, &
Gerow, 2013). However, this study could not rule out the
possibility that individuals with lower cognitive ability

were more likely to use Facebook than individuals with
higher cognitive ability.

Frequent social media use may also compromise mem-
ory functioning through attentional disengagement, which
interferes with memory encoding. Individuals may allocate
attentional resources to their social media account rather
than attending to real-world experiences. For example,
an experimental study asked participants to either pas-
sively view a series of paintings, take photographs of the
paintings, or use Snapchat (a photo-sharing-based social
media platform) to document their experience of the paint-
ings. Participants who used Snapchat demonstrated lower
recall for the paintings than the other two groups (Soares
& Storms, 2018). It may be that using Snapchat increases
engagement in activities related to self-presentation (i.e.,
choosing between slight variations on the same photo,
applying Snapchat filters, composing captions), thereby dis-
tracting individuals from the content of the photos them-
selves. Indeed, social media platforms have been found to
be distracting and highly addictive (Kuss & Griffiths, 2011;
Song, Larose, Eastin & Lin, 2004).

Does Age Moderate the Effects of Social
Media Use?

The use of social media is often examined in younger adult
populations; however, the prevalence of social media use in
older adults is steadily increasing. In 2013, approximately
45% of adults 65 years and older used Facebook and this
statistic increased to 56% when measured again in 2014
(Duggan et al., 2015). With the increasing use of social
media in older populations, there is a need to assess whether
the relationship between social media and cognition varies
dependent on the age of the user. Although scant research
has examined the use of social media in older adult popula-
tions, some evidence suggests that it may be beneficial for
older adults. In a cross-sectional study, older adults who
used social media had significantly better cognitive perfor-
mance on the Mini Mental State Exam compared to older
adults who did not use social media (Kim & Kim, 2014). In
an intervention study, older adults who were trained to use
social media had significantly better cognitive performance
on laboratory measures of updating (i.e., one component of
executive functioning) and processing speed compared to
controls and those who were trained to use a private blog
website (Myhre et al., 2017).

With increasing age, older adults are faced with age-
normative declines in cognitive (Old & Naveh-Benjamin,
2008; Salthouse, 2006) and physical functioning (Hughes
et al., 2001). If these age-related deficits in physical and/or
cognitive functioning decrease older adults’ ability to stay
in touch with social network members, then social media
use may act as a compensatory mechanism to maintain
social contact (i.e., selection, optimization, and compensa-
tion model; Baltes, 1997). For older adults who are less able
to meet face-to-face with friends/family, social media may
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help to supplement social communication through online
interactions and in turn, help to optimize these social rela-
tions (see review; Antonucci, Ajrouch & Manalel, 2017).
Similarly, the use of social media as an external memory
resource may help to compensate for age-related declines
in memory. However, it is also possible that the negative
consequences of social media, including overreliance on an
external memory resource and attentional-disengagement,
have disproportionate effects on older adults because of
age-normative declines in cognitive resources.

Overall, prior research has shown mixed findings linking
social media use and memory functioning. On one hand,
social media may act as an efficient external memory aid
and/or help to facilitate social relations, which can be ben-
eficial for memory functioning. On the other hand, social
media use may increase dependency on external memory
aids and/or impede efficient memory encoding through dis-
traction. Therefore, this study aimed to examine the rela-
tionship between social media use and memory functioning
across the adult life span through a daily diary study. We
were specifically interested in examining everyday memory
failures as our index of memory functioning (Sunderland,
Harris, & Baddeley, 1983). Laboratory tests of cognition
may not accurately represent individuals’ ability to func-
tion independently and efficiently in everyday life. Indeed,
prior research has shown differential effects of laboratory-
based and more naturalistic measures of memory (see meta-
analysis; Henry, MacLeod, Phillips & Crawford, 2004).
Thus, we were interested in examining memory in a more
ecologically valid context.

Our goals for the current study were twofold: First, we
aimed to examine whether social media use was beneficial
or harmful to memory functioning on a daily level. Because
of mixed findings in the limited extant research, we aimed
to test two competing hypotheses. Specifically, on days
when social media use is high, we hypothesized that indi-
viduals would either have (a) fewer memory failures (i.e.,
beneficial effect) or (b) more memory failure (i.e., harmful
effect). Because both positive and negative effects are pos-
sible, finding no association between social media use and
everyday memory could reflect a true lack of effects or simi-
larly sized positive and negative that wash each other out.
Second, we aimed to examine whether age moderated the
relationship between social media use and memory failures.
Specifically, we hypothesized that with increasing age, the
effects of social media use—whether positive or negative—
would be magnified due to age-related functional declines.

Method

Participants and Procedure

Participants in the current study were from the Midlife in
the United States (MIDUS; Brim, Ryff, & Kessler, 2004)
Refresher cohort. The MIDUS Refresher cohort was col-
lected from 2011 to 2014 in order to replenish the original
longitudinal MIDUS sample that had diminished over time

due to attrition. A national probability sample of approxi-
mately 3,500 new participants were collected to mirror
the original MIDUS baseline sample. Subsequently, a sub-
sample of the MIDUS refresher (n = 782) participated in
an 8-day daily diary study between 2012 and 2014. The
procedure of this daily diary study in the MIDUS Refresher
sample followed the same protocol of the previous MIDUS
2 National Survey of Daily Experiences (Brim et al., 2004).
Details of the MIDUS Refresher daily diary study design,
sampling, and all assessment instruments are available on
the MIDUS website (http://midus.wisc.edu). The final sam-
ple included all 782 participants.

The sample consisted of 217 younger (20-39), 400
middle-aged (40-59), and 165 older adults (60+) who were
predominantly non-Hispanic white (84.70%). On each
day of the study, participants completed a short telephone
interview about their daily experiences, such as activ-
ity engagement, well-being, and memory failures. More
detailed information about the procedure and measures
is described later. Compliance rates were high across the
sample. Approximately 80.20% of participants completed
all 8 days of the study, 90.40% completed at least 7 days,
and 93.20% completed at least 6 days. In total, the data set
comprises 5,849 days out of a possible 6,256 (N = 782 x
8 days), yielding an overall retention rate of 93.50%.

Measures

Age
Age was represented by a continuous variable representing
participants’ age in years.

Daily social media use

Each day, social media use was measured by asking par-
ticipants how much time they spent using social media.
Specifically, participants were asked, “Since this time yes-
terday, how much time did you spend on social media web-
sites (i.e., Facebook, Twitter, MySpace)?” Responses were
open ended and reported in hours and minutes. Responses
were converted to minutes for the current analyses.

Daily memory failures

Each day, everyday memory failures were assessed with nine
items (Sunderland, Harris, & Baddeley, 1983). Participants
reported whether they experienced everyday lapses in mem-
ory, such as “forgot why you entered a room” and “forgot
important information” by responding yes or no to each
item. The total number of memory failures experienced
were summed for each day and thus could range from 0 (no
memory failures) to 9 (reported all memory failures).

Covariates

All analyses were controlled for gender, education, income,
health burden, and daily stressors. Gender was self-reported
on the first day of the daily diary (1 = Male, 2 = Female).
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Education, income, and health burden were self-reported
in Wave 1 of the MIDUS Refresher study. Education was
self-reported highest completed degree and could range
from No school (1) to Advanced Degrees such a PhD, MD,
EdD, or other professional degrees (12). Income was self-
reported yearly household income. Health burden was
the number of health problems (history of heart condi-
tion, high blood pressure, cancer, and/or stroke) and could
range from 0 (no health problems) to 4 (history of all listed
health problems). Number of daily stressors was a time-
varying covariate measured on each day of the daily diary
study using the Daily Inventory of Stressful Events (DISE;
Almeida, Wethington, & Kessler, 2002) and could range
from 0 (no stressors) to 7 (all stressors).

Analytic Strategy

Multilevel modeling was used to analyze the current data
set due to its nested structure (i.e., days within persons) and
is a commonly used technique when handling daily diary
designs (i.e., Neupert, Mroczek, & Spiro, 2006; Neupert &
Bellingtier, 2017). This technique allows an examination of
intraindividual variability (variance around an individual’s
own average) in social media use and memory failures from
day-to-day and whether covariation within individuals is
moderated by between-person characteristics (i.e., age). All
analyses were conducted in SAS using the Proc Mixed com-
mand with the residual maximum likelihood estimation
method, which allows for unbiased estimation when data
are missing at random. Social media use, age, education,
income, physical illness burden, and stressors were grand
mean centered for all analyses.

Initially, a fully unconditional multilevel model (i.e.,
no predictors; see Raudenbush & Bryk, 2002) was con-
ducted to assess whether there was sufficient variance in
memory failures at the between-person level (Level 2) and
within-person level (Level 1). Subsequently, social media
use, age, their interaction, and all covariates were added
to the model. This model examined how social media use
was associated with same-day memory failures (i.e., con-
current assessments). To test the within-person relationship
between age and social media use on same-day memory
failures, we used the following formula:

Level 1:
MEMORY FAILURES;; = Boi + B1ic (Social Media)
+ Baic (Stressors) + 7;;
Level 2:
Boit = Yoo + Y01 (Age) +vo2 (Gender) + yo3 (Education)
+ Yo4 (Income) + yos (Health Burden) + #o;.

Biic = 10 + 711(Social Media x Age)
+ ~12(Social Media x Age?)

Baic = 720 (4)

In Equation 1, the intercept (f,) is defined as the expected
level of memory failures for person i when no stressors
and no social media use has occurred. The 3, slope is the
expected change in memory failures associated with days
when social media use increases and the f, slope is the
expected change in memory failures associated with days
when stressors increase. The error term (7, ) represents fluc-
tuation around the mean, unique to the person i. Equation
2 includes all level 2 covariates: age, gender, education,
income, and health burden. The intercept (y,,) represents
the average level of memory failures when all predictors
are 0. In Equation 3, v, represents the average relationship
between memory failures and social media use, and v, rep-
resents the test of the cross-level linear interaction between
age and social media use. As the relationship between social
media use and age may not be linear, y,, represented the
quadratic effect of age and social media use. Interindividual
deviations from the mean level are represented by # . In
Equation 4, v, represents the average relationship between
daily stressors and memory failures.

Finally, memory failures were lagged to assess whether
previous-day social media use had a prolonged effect on
next-day memory failures, controlling for previous-day
memory failures. The formula for next-day memory failures
is identical to same-day memory failures, with the excep-
tion of the inclusion of the slope of previous-day memory
failures (B,,) where v, represents the average relationship
between previous- and next-day memory failures.

Results

Descriptive statistics across all variables of interest are
listed in Table 1. Overall, a majority of participants re-
ported using social media on at least one study day (68%).
The fully unconditional model revealed that 47.65% of
the variance in memory failures was between-person and
52.35% was within-persons. These findings indicate that
there is sufficient day-to-day variance in memory failures
and confirmed that multilevel modeling is appropriate.
In subsequent models, constraining the slope of all level
1 predictors resulted in a better fitting model compared

Table 1. Descriptive Statistics Across Variables of Interest

M SD
Age (25-75) 4827 12.68
% Female 55.10% —
Health burden (0-4) 0.26 0.53
Education category (1-12) 8.08 2.43
Income (U.S. dollars) 73,205.55 66,513.74
Stressors (1-7) 0.55 0.76
Social media use (minutes) 24.18 58.77
Memory failures (1-8) 0.76 1.18
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to the model in which the slopes were allowed to freely
vary (concurrent model: ¥%(2) = 136.40, p < .001; lagged
model: ¥?(2) =201.30, p < .001). Therefore, the slopes were
constrained in all subsequent models. Of note, patterns of
findings were identical across the constrained and uncon-
strained models. Standardized coefficients and standard
errors of both same-day and next-day memory failure mod-
els are listed in Table 2.

Same-Day Memory Failures

A significant concurrent association between social media
use and memory failures was found. On days with greater
social media use, individuals also reported more memory
failures. This effect was not significantly moderated by
age (v, = -.02, SE = .02, p = 475; v,, = .03, SE = .02,
p = .156). In regards to covariates, gender, health burden,
and daily stressors also significantly affected memory fail-
ures. Specifically, being female, greater health burden, and
a greater number of daily stressors were associated with
more same day memory failures. This model accounted
for 18% of the within-person variance and 21% of the
between-person variance in same-day memory failures.

Next-Day Memory Failures

A significant lagged effect of social media use on memory
failures was found. On days with greater social media
use, individuals also reported more memory failures on

the following day, controlling for previous-day memory
failures. This effect was not moderated by age (y,, = .01,
SE=.03,p=.958;y,,=-.03,SE=.02,p =.209). Consistent
with the previous model, daily stressors and health burden
were positively associated with next-day memory failures.
This model accounted for 24% of the within-person and
47% of the between-person variance in next-day memory
failures.

Post hoc Analyses

Because affect could drive both social media use and mem-
ory failures, sensitivity analyses tested whether the inclu-
sion of average daily negative affect (level 1 covariate)
changed our findings. Inclusion of daily negative affect did
not alter our main findings from the concurrent or lagged
models. Given that stress is a potential mediator of the
social media use—everyday memory association, a sensitiv-
ity analyses was conducted removing stressors from the
prior analyses to assess whether the inclusion of stressors
influenced the effect size of social media on memory fail-
ures. Findings were identical regardless of the inclusion/
exclusion of stressors.

Because there may be between-person differences in
social media use, we ran an alternative model in which
social media use was person-mean centered rather than
grand mean centered. In this model, an additional Level-2
variable representing average social media use for the indi-
vidual was added (i.e., v,,). Findings from the person-mean

Table 2. Standardized Estimates From a Multilevel Model Predicting Daily Memory Failures

Concurrent Lagged

Fixed effects Est SE Est SE
Memory failures B,

Intercept (y,,) -.01 .02 .01 .02

Age (v,,) -.02 .03 -.02 .02

Gender (y,,) .06* .02 .04 .02

Education (y,,) -.01 .03 .01 .02

Income (y,,) .04 .03 .04 .02

Health burden (y,;) .08 .03 .07 .02
Social media B,

Intercept (v, ) 067 ** .02 .09 ** .02

Age x Media (v,,) -.02 .02 .01 .03

Age? x Media (y,,) .03 .02 -.03 .02
Stressors 3,

Intercept (v,,) 7% .01 0% .01
Previous day memory failures {3,

Intercept (y,,) — — A6 .02
Random effects

Memory Failures (t,,) .37 .24

Within-Person Fluctuation (0?) .52 .55

R? between-person 21% 47%

R? within-person 18% 24%

Note: Est = estimate. R? variance explained at the within-person and between-person levels were calculated using the Snijders and Bosker (2012) technique.
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centered and grand-mean centered models were identical.
Specifically, person-mean centered analyses revealed a sig-
nificant main effect of social media use on memory failures
(same-day: y,, = .05, SE = .03, p = .027; next-day: y,, = .07,
SE = .03, p = .012), but no significant interactions between
age and social media use for same-day and next-day mem-
ory failures (ps > .08). Average social media use across the
week was not significantly related to memory failures in
either the concurrent or lagged analyses (ps > .11).

In order to further clarify the directional relationship
between social media use and memory failures, an additional
multilevel model was conducted. Specifically, we examined
whether previous-day memory failures predicted next-day
social media use, controlling for previous-day social media
use and covariates. This model equation was identical to the
previously reported model with the exception that social
media use was now the dependent variable and memory fail-
ures were the independent variable. Importantly, there was
no significant lagged effect of previous-day memory failures
on next-day social media, controlling for previous-day social
media use (see Supplementary Table 1 for all standardized
coefficients). This finding suggests that the link between social
media and memory failures is not bidirectional.

Finally, as age may be a proxy for physical and cognitive
decline, we ran additional analyses replacing age within our
interactions with episodic memory or health burden. Episodic
memory was assessed before the daily diary study (i.e., wave
1 of MIDUS Refresher longitudinal study) using a 15-item
word free recall task. Health burden (previous described) was
also assessed at wave 1. Initial correlations revealed older age
was significantly correlated with greater physical illness bur-
den (r=.29,p < .001) and lower episodic memory (r = -.19,p
< .001). Multilevel modeling revealed no significant interac-
tions (linear or quadratic) when using episodic memory or
physical illness burden as a proxy for age.

Discussion

In the current study, we aimed to examine whether social
media use was positively or negatively associated with
daily memory failures and whether this was further mod-
erated by age. Overall, we found that greater daily social
media use was associated with more same-day and next-
day memory failures, regardless of age. These findings are
consistent with the notion that social media use is detri-
mental to memory functioning (Tamir et al., 2018; Ward,
Duke, Gneezy, & Bos, 2017); however, they contrast with
an intervention study that found beneficial effects of social
media use in older adult populations (Myhre et al., 2017).
This may be, in part, due to methodological differences.
Specifically, interventions studies utilize laboratory tests of
cognition whereas the current study used a more ecologi-
cal assessment of memory in everyday life and this may, in
part, account for the differential findings. Second, interven-
tion studies require individuals to engage in more active
rather than passive social media use (i.e., Myhre et al.,

2017), and active use has been more consistently linked to
better outcomes (Escobar-Viera et al., 2018). Finally, it may
have been the act of learning how to use social media that
was beneficial for cognitive function in that study, rather
than the use of social media per se. Our findings further
contrast with some cross-sectional (Kim & Kim, 2014)
and daily diary studies (Wang et al., 2017). This may be,
in part, because cross-sectional investigations cannot rule
out reverse causation in that older adults with higher cog-
nition may be better able to use social media (i.e., Kim &
Kim, 2014). Further, the prior daily diary work showed bet-
ter memory for specific autobiographical details posted on
social media sites (Wang et al., 2017). It may be the case
that social media helps to facilitate memory for the specific
events shared on social media sites, but it is less helpful for
more general daily memory functioning.

Potential Negative Consequences of Social
Media Use

One pathway by which social media use may negatively
influence memory is through offloading. Individuals may
offload some of the responsibility for remembering infor-
mation onto these social media platforms rather than
actively maintaining their own memory traces (Ward,
2013). Social media provides an external memory source
that can be used to store information about past autobio-
graphical events, future events, birthdays, names, faces, etc.
Therefore, social media users may perceive less necessity for
deeply encoding this information internally. Indeed, prior
research has demonstrated that media use impairs memory
by externalizing experiences (Tamir et al., 2018). The use
of these technologies may change how people remember
information. Rather than remembering content, individuals
are more likely to remember where to find information on
the internet (Risko & Gilbert, 2016; Sparrow et al., 2011).
Frequent use of this technology may create a long-term reli-
ance on external memory sources, and disuse could lead to
skill decay in aspects of memory encoding, consolidation,
and/or retrieval.

Social media use may also negatively influence memory
through attentional disengagement. When individuals are
using social media, which can easily be accessed on smart-
phones, they may be less engaged in real-world activities
and, therefore, may not encode the events and experience
as deeply as they would otherwise. Prior research has
shown that posting photos on social media is associated
with disengagement with an experience (Henkel, 2014;
Soares & Storm, 2018). In one study, the mere presence of
a smartphone during an experiment was associated with
worse cognitive performance (Ward et al., 2017), suggest-
ing that people continuously allocate attentional resources
to devices that facilitate these social technologies even
when not currently using them.

Finally, social media use may increase exposure to dis-
tressing information. With the advent of the Internet, we are
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constantly being exposed to a continuous stream of informa-
tion. Although the content of social media is vastly influenced
by user characteristics (i.e., “information bubbles”), news cov-
erage of tragic or partisan events can be posted and reposted
by social network members, leading to vicarious re-trauma-
tization. For example, greater exposure to television cov-
erage of the September 11th terrorist attacks was associated
with more post-traumatic stress symptoms among a national
U.S. sample (Schlenger et al., 2002), and these negative asso-
ciations were independent of whether the exposure was direct
or indirect (i.e., lived near attack location or did not; Silver
et al., 2004). Social media has also been shown to increase
awareness of stressors experienced by individuals in one’s so-
cial network (Hampton, Rainie, Lu, Shin & Purcell, 2014).
Overall, social media use may increase exposure to stress, and
in turn, stress has been shown to negatively influence day-to-
day memory functioning (Neupert et al., 2006). Of note, post
hoc analyses revealed that daily stressors did not accounted
for variance in the relationship between social media use and
memory failures. Daily stressors measured in the current study
were more general (i.e., work-place stressors) and may not ac-
count for specific stress stemming from social media use per se
(i.e., seeing negative news or engaging in social comparison).
Future research should further explore stress and negative af-
fectivity stemming directly from social media.

Social Media Use Across the Adult Life Span

Past research examining the effects of social media use on cog-
nition has primarily focused on either young or older popu-
lations separately; however, scant research directly examined
whether associations vary across age. We had hypothesized
that age-normative declines in cognitive and/or physical
resources in later life would make older adults more vulnerable
to the effects of social media use, whether positive or negative.
Contrasting with our hypothesis, age did not moderate the
relationship between social media use and memory failures.

The lack of distinction across the adult life span suggests
that younger and older adults may be equally vulnerable to
the consequences of social media use for everyday memory,
though future research should include other cognitive out-
comes and investigate whether effects are mediated through
different pathways for younger and older adults. For exam-
ple, pathways linking social media use to memory may dif-
fer between digital natives (i.e., individuals who have never
known a world without advanced technologies) and digital
immigrants (i.e., individuals who came into the digital era
as adults; Prensky, 2001; Small & Vorgan, 2008). In addi-
tion, although the current sample was an adult life span
sample (age 25-75 years), older adult participants in this
sample are still relatively young (young-old adults). It may
be the case that the inclusion of old—old adults (80+) may
show greater differentiation of the relationship between
social media and memory. Future research is needed to
investigate social media use and a wider variety of cogni-
tive outcomes in older populations.

Limitations and Future Directions

Although the current daily diary study found negative
implications for everyday memory with the use of social
media, it is important to note that these findings do not
demonstrate that social media use is universally negative.
The impact of social media may vary depending on how
it is used. Prior intervention research has shown that iso-
lated older adults who were exposed to social interac-
tions through an Internet platform demonstrated increases
in cognitive functioning (Dodge et al., 2015). Other re-
search has shown that the use of social media, specifically
Facebook, increases older adults’ feelings of social connect-
edness (Sinclair & Grieve, 2017). These beneficial outcomes
of social media use may, in part, depend on the individu-
als’ underlying motives and patterns of use. Prior research
has shown variability in motivation for using social media
such as companionship, professional advancement, social
interactions, habitual passing of time, meeting new people,
entertainment, and escapism (Papachariss & Mendelson,
2010). Motivations and other person-specific character-
istics may further drive the content that is viewed on so-
cial media sites. In particular, the valence of the content
may moderate social media’s effect on memory, and prior
research has shown differential preferences for positive
and negative information between young and older adults
(Isaacowtiz, 2006; Isaacowitz, Wadlinger, Goren & Wilson,
2006). This age-related positivity effect may, in part, wash
out potential age moderation, and future research should
assess age differences in content viewed on social media.

How individuals use social media may also influence
whether beneficial or detrimental effects emerge. Prior
research has shown that more passive use (i.e., scrolling
through feeds, “lurking”) is associated with more negative
effects on well-being relative to more active social media use
(i.e., chatting, posting comments, and updates; Escobar-Viera
et al., 2018). Overall, the ways in which social media is used
may influence whether it is beneficial or harmful for memory.
Because the current study could not examine these variables,
more specific effects could not be identified. Future research
should extend the current findings to examine whether results
are moderated by social media site, motivation for use, con-
tent observed on social media sites, and patterns of use.

An additional limitation is the reliance on self-reported
social media use. Prior research has shown that estimates of
social media use may not be as accurate as objective mea-
sures (Junco, 2013). Future research should incorporate both
self-reported and objective observations of social media use.
Finally, the current study can only examine the short-term
effect of social media use on everyday memory. Future longi-
tudinal research is needed to examine the long-term implica-
tions for memory functioning across the life span.

Strengths of the current study include the use of an adult
life span sample (age 25-75 years), which provided pre-
liminary evidence that social media use is associated with
memory failures, regardless of age. Another strength is the
use of a daily diary study design, which allowed for a more
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ecological assessment of the short-term effects of social
media use on everyday memory. In addition, the inclusion
of both concurrent and lagged models helped to reduce
concerns of reverse causality in the relationship between
social media use and everyday memory.

Conclusion

In conclusion, social media use, measured daily over
8 days, was associated with more subsequent memory fail-
ures, regardless of age. As existing and new social technolo-
gies continue to permeate daily life, these findings highlight
the importance of understanding how they influence day-
to-day cognitive functioning. The current study suggests
that social media use may have unintended negative conse-
quences for, at least, short-term memory functioning. Given
the high popularity of social media, these findings highlight
the need for rigorous investigations into social media use as
a potential risk factor for cognitive impairment and decline
among older adults. Better understanding of how different
social technologies (e.g., Facebook vs Skype) under differ-
ent conditions (e.g., active vs passive use) yield benefits ver-
sus consequences for different individuals (e.g., with and
without mobility limitations or mental health risk factors)
is needed in order to optimize cognitive health and well-
being in our rapidly modernizing society.

Supplementary Material

Supplementary data are available at The Journals of
Gerontology, Series B: Psychological and Social Sciences
online.

Funding

This work was supported by the National Institutes on Aging
(grant numbers RO0OAG047963 and RO1AG054520). The Midlife
in the United States and National Survey of Daily Experiences
are supported by National Institutes of Health (NIH) Grants PO1
AG0210166-02, RO1 AG19239, T32 MH018904 and the Network
on Successful Mid-Life Development of the John D. and Catherine
T. MacArthur Foundation. The sponsor had no role in the current
analyses or the preparation of this article.

Acknowledgements

The authors would like to gratefully acknowledge the helpful sugges-
tions by the Life Course Development (LCD) group at the Institute
of Social Research that contributed to the preparation of this article.

Conflict of Interest

None reported.

References

Almeida, D. M., Wethington, E., & Kessler, R. C. (2002). The
daily inventory of stressful events: An interview-based

approach for measuring daily stressors. Assessment, 9, 41-55.
doi:10.1177/1073191102091006

Antonucci, T. C., Ajrouch, K. J., & Manalel, J. A. (2017). Social
relations and technology: Continuity, context, and change.
Innovation in Aging, 1,igx029. doi:10.1093/geroni/igx029

Baltes, P. B. (1997). On the incomplete architecture of human on-
togeny. Selection, optimization, and compensation as founda-
tion of developmental theory. The American Psychologist, 52,
366-380. d0i:10.1037/0003-066X.52.4.366

Barnes, L. L., Mendes de Leon, C. E,, Wilson, R. S., Bienias, J. L., &
Evans, D. A. (2004). Social resources and cognitive decline in a
population of older African Americans and whites. Neurology,
63,2322-2326. doi:10.1212/01.WNL.0000147473.04043.B3

Bassuk, S. S., Glass, T. A., & Berkman, L. E (1999). Social disen-
gagement and incident cognitive decline in community-dwelling
elderly persons. Annals of Internal Medicine, 131, 165-173.

Brim, O. G., Ryff, C. D., & Kessler, R. (Eds.) (2004). How health
are we? A national study of wellbeing in midlife. Chicago, IL:
University of Chicago Press.

Chopik, W. J. (2016). The benefits of social technology use
among older adults are mediated by reduced loneliness.
Cyberpsychology, Behavior and Social Networking, 19, 551-
556. doi:10.1089/cyber.2016.0151

Dodge, H. H., Zhu, J., Mattek, N. C., Bowman, M., Ybarra, O.,
Wild, K.V., Loewenstein, D.A., & Kaye, J. A. (2015). Web-
enabled conversational interactions as a method to improve
cognitive functioning: Results of a 6-week randomized con-
trolled trial. Alzheimer’s & Dementia: Translational Research &
Clinical Intervention, 1, 1-12. d0i:10.1016/j.trci.2015.01.001

Duggan, M., Ellison, N. B., Lampe, C., Lenhart, A., & Madden, M.
(2015). Social Media update 2014. Washington, DC: Pew

http://www.pewinternet.org/2015/01/09/
social-media-update-2014/

Escobar-Viera, C. G., Shensa, A., Bowman, N. D., Sidani, J. E.,
Knight, J., James, A. E., & Primack, B. A. (2018). Passive
and active social media use and depressive symptoms among

Research  Center.

United States adults. Cyberpsychology, Bebavior and Social
Networking, 21, 437-443. doi:10.1089/cyber.2017.0668

Frein, S. T., Jones, S. L., & Gerow, J. E. (2013). When it comes to
Facebook there may be more to bad memory than just mul-
titasking. Computers in Human Behavior, 29, 2179-2182.
doi:10.1016/j.chb.2013.04.031

Hampton, K. N., Rainie, L., Lu, W., Shin, I., & Purcell, K. (2014).
Social Media and the Cost of Caring. Washington, DC: Pew
Research Center.

Henkel, L. A. (2014). Point-and-shoot memories: The influence of
taking photos on memory for a museum tour. Psychological
Science, 25,396-402. doi:10.1177/0956797613504438

Henry, ]J. D., MacLeod, M. S., Phillips, L. H., & Crawford,
J. R. (2004). A meta-analytic review of prospective
memory and aging. Psychology and Aging, 19, 27-39.
doi:10.1037/0882-7974.19.1.27

Hertzog, C., Kramer, A. E, Wilson, R. S., & Lindenberger, U.
(2009). Enrichment effects on adult cognitive development:
Can the functional capacity of older adults be preserved and
enhanced? Psychological Science in the Public Interest, 9, 1-65.
doi:10.1111/5.1539-6053.2009.01034.x

Hughes, V. A., Frontera, W. R., Wood, M., Evans, W. J., Dallal, G. E.,
Roubenoff, R., & Fiatarone Singh, M. A. (2001). Longitudinal

020z AIne Lg uo Jasn apis)ied-pMN Ad 61 2082S/01S/S/S . Aoelsqe-ajoiue/AbojojuciaboosyoAsd/woo dno-oiwapeoe//:sdyy woly papeojumoq


http://www.pewinternet.org/2015/01/09/social-media-update-2014/
http://www.pewinternet.org/2015/01/09/social-media-update-2014/

548

Journals of Gerontology: PSYCHOLOGICAL SCIENCES, 2020, Vol. 75, No. 3

muscle strength changes in older adults: Influence of muscle
mass, physical activity, and health. The Journals of Gerontology,
Series A: Biological Sciences and Medical Sciences, 56, B209—
B217. d0i:10.1093/gerona/56.5.B209

Isaacowitz, D. M. (2006). Motivated gaze: The view from the
gazer. Current Directions in Psychological Science, 15, 68-72.
doi:10.1111/1.0963-7214.2006.00409.x

Isaacowitz, D. M., Wadlinger, H. A., Goren, D., & Wilson, H. R.
(2006). Is there an age-related positivity effect in visual attention?
A comparison of two methodologies. Emotion (Washington,
D.C.),6,511-516. doi:10.1037/1528-3542.6.3.511

Junco, R. (2013). Comparing actual and self-reported measures of
Facebook use. Computers in Human Behavior, 29, 626-631.
doi:10.1016/j.chb.2012.11.007

Kanai, R., Bahrami, B., Roylance, R., & Rees, G. (2012). Online
social network size is reflected in human brain struc-
ture. Proceedings of the Royal Society B, 279, 1327-1334.
doi:10.1098/rspb.2011.1959

Kim, H. J., & Kim, J. (2014). The impact of senior citizens’ use of
online social networks on their cognitive function. International
Journal of Research Studies in Educational Technology, 2, 1-10.
doi:10.5861/ijrset.2014.844

Kuss, D. J., & Griffiths, M. D. (2011). Online social networking and
addiction—a review of the psychological literature. International
Journal of Environmental Research and Public Health, 8, 3528-
3552. d0i:10.3390/ijerph8093528

Myhre, J. W., Mehl, M. R., & Glisky, E. L. (2017). Cognitive ben-
efits of online social networking for healthy older adults. The
Journals of Gerontology, Series B: Psychological Sciences and
Social Sciences, 72, 752-760. do0i:10.1093/geronb/gbw025

Neupert, S. D., Almeida, D. M., Mroczek, D. K., & Spiro, A.
3rd. (2006). Daily stressors and memory failures in a natu-
ralistic setting: Findings from the VA Normative Aging Study.
Psychology and Aging, 21, 424-429. doi:10.1037/0882-7974.21
.2.424

Neupert, S. D., & Bellingtier, J. A. (2017). Aging attitudes and daily
awareness of age-related change interact to predict negative af-
fect. The Gerontologist, 57, S187-5192. doi:10.1093/geront/
gnx055

Old, S. R., & Naveh-Benjamin, M. (2008). Age-related changes in
memory: Experimental approaches. In S. M. Hofer & D. E. Alwin
(Eds.), Handbook of cognitive aging: Interdisciplinary perspec-
tives (pp. 151-167). Thousand Oaks, CA: Sage Publications, Inc.
doi:10.4135/9781412976589.n9

Papacharissi, Z., & Mendelson, A. (2010). “Toward a new(er) so-
ciability: Uses, gratifications and social capital on Facebook.”,
In S. Papathanassopoulos (Ed.), Media perspectives for the 21st
century, (pp. 212-230). London: Routledge.

Pew Research Center. (March, 2018). Social Media Use in 2018.
Washington, DC: Pew Research Center.

Prensky, M. (2001). Digital natives, digital immigrants part 1.
Horizon, 9, 1-6. d0i:10.1108/1074820110424816

Raudenbush, S. W., & Bryk, A. S. (2002). Hierarchical linear mod-
els: Applications and data analysis methods. (2nd ed.). Newbury
Park, CA: Sage.

Risko, E. E, & Gilbert, S. J. (2016). Cognitive offloading. Trends in
Cognitive Science, 9, 676-688. doi:10.1016/j.tics.2016.07.002

Salthouse, T. A. (2006). Mental exercise and mental aging: Evaluating
the validity of the “Use It or Lose It” Hypothesis. Perspectives on
PsychologicalScience: A Journal ofthe Associationfor Psychological
Science, 1, 68-87. d0i:10.1111/j.1745-6916.2006.00005 .x

Schlenger, W. E., Caddell, ]J. M., Ebert, L., Jordan, B. K.,
Rourke, K. M., Wilson, D, ... Kulka, R. A. (2002). Psychological
reactions to terrorist attacks: Findings from the National Study
of Americans’ Reactions to September 11. JAMA, 288, 581-588.
doi:10.1001/jama.288.5.581

Silver, R. C., Poulin, M., Holman, E. A., McIntosh, D. N., Gilrivas, V.,
& Pizarro, J. (2004). Exploring the myths of coping with a na-
tional trauma. Journal of Aggression, Maltreatment ¢& Trauma,
9,129-141. doi:10.1300/J146v09n01_16

Sinclair, T. J., & Grieve, R. (2017). Facebook as a source of social
connectedness in older adults. Computers in Human Behavior,
66,363-369. d0i:10.1016/j.chb.2016.10.003

Small, G. & Vorgan, G. (2008). Meet your iBrain: How the tech-
nologies that have become part of our daily lives are chang-
ing we way we think. Scientific American Mind, 19, 44-49.
doi:10.1038/scientificamericanmind1008-42

Snijders, T. A., & Bosker, R. J. (2012). Multilevel analysis: An intro-
duction to basic and advanced multilevel modeling (2nd ed.).
London, UK: Sage Publications.

Soares, J. S., & Storm, B. C. (2018). Forget in a flash: A further
investigation of the photo-taking-impairment effect. Journal
of Applied Research in Memory and Cognition, 7, 154-160.
doi:10.1016/j.jarmac.2017.10.004

Song, L., LaRose, R., Eastin, M. S., & Lin, C. A. (2004). Internet
gratifications and internet addiction: On the uses and abuses
of new media. Cyberpsychology & Behavior, 7, 384-394.
doi:10.1089/cpb.2004.7.384

Sparrow, B., Liu, J., & Wegner, D. M. (2011). Google effects on
memory: Cognitive consequences of having information at our
fingertips. Science (New York, N.Y.),333,776-778.doi:10.1126/
science. 1207745

Steinfield, C., Ellison, N. B., & Lampe, C. (2008). Social capital,
self-esteem, and use of online social network sites: A longitu-
dinal analysis. Journal of Applied Developmental Psychology,
29, 434-445. d0i:10.1016/j.appdev.2008.07.002

Sunderland, A., Harris, J. E., & Baddeley, A. D. (1983). Do labo-
ratory tests predict everyday memory? A neuropsychological
study. Journal of Verbal Learning and Verbal Behavior, 22, 341-
357.doi:10.1016/50022-5371(83)90229-3

Tamir, D. 1., Templeton, E. M., Ward, A. E,, & Zaki, J. (2018). Media
use diminishes memory for experiences. Journal of Experimental
Social Psychology,76,161-168.d0i:10.1016/}.jesp.2018.01.006

Wang, Q., Lee, D., & Hou, Y. (2017). Externalising the autobio-
graphical self: Sharing personal memories online facilitated
memory retention. Memory, 25, 772-776. doi:10.1080/09658
211.2016.1221115

Ward, A. E (2013). Supernormal: How the internet is changing our
memory and minds. Psychological Inquiry, 24, 341-348. doi:10
.1080/1047840X.2013.850148

Ward, A. E, Duke, K., Gneezy, A. & Bos, M. W. (2017). Brain drain:
The mere presence of one’s own smartphone reduces available
cognitive capacity. Journal of the Association for Consumer
Research, 2, 140-154. doi:10.1086/691462

020z AIne Lg uo Jasn apis)ied-pMN Ad 61 2082S/01S/S/S . Aoelsqe-ajoiue/AbojojuciaboosyoAsd/woo dno-oiwapeoe//:sdyy woly papeojumoq



