Case 4:22-md-03047-YGR Document 2756-45 Filed 02/20/26 Page 1 of 22

AMENDED Exhibit 83

PLAINTIFFS’ OMNIBUS OPPOSITION TO
DEFENDANTS’ MOTIONS FOR SUMMARY
JUDGMENT

Case No.: 4:22-md-03047-YGR
MDL No. 3047
In Re: Social Media Adolescent Addiction/Personal Injury Products Liability Litigation



12/8/23, 9:08 PM

Case 4:22-md-030hiEméie RceboDXass Men bedFib Bellibe Fadeted lBAROY 2fects tRage| DafpBz:

Problematic Facebook use: When people feel like Facebook negatively affects their life

. Justin Cheng - Last edited July 31, 2018 - 21 minute read

[]Save ses

-~

hitps://ftb.workplace.com/notes/382190806134290/

Moira Burke and Justin Cheng

As a company, we want to ensure that people have control over their Facebook use and that it
doesn't harm their well-being. However, we often hear stories about “Facebook addiction” in the
press. We take these issues seriously, and though Facebook use may not meet clinical standards
for addiction [1], we want fo fix the underlying design issues that lead to this concern.

in this study, we find that that 3.1% of Facebook users in the U.S. experience serious problems with
sleep, work performance, or relationships that they attribute to Facebook and find difficult to
change. We refer to this as “problematic Facebook use” in line with prior academic research on
“problematic Internet use,” which has identified problem rates of 2-8%.

Here we identify (1) FB activities that are most strongly associated with problematic use and (2) the
kinds of people who are most likely to experience problematic use. Our goal is to offer supportive,
appropriate tools for people who may want help changing their behavior, and by thinking about
the most extreme cases, we can develop designs that benefit everyone.
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Summary

» We define “problematic use” as having both:

o Serious problems with sleep, work, or relationships that they attribute to Facebook

o AND concerns or preoccupations about how they use Facebook (e.q., a fear of
missing out (FOMQO) or lack of control)

e 3.1% of Facebook users in the U.S. experience problematic use

e People who feel like they have a problem:

o Are more likely to be men, and either teens or people in their 20s

o Spend about 19 minutes more per day on Facebook, have about 15 more sessions
per day, and spend a greater proportion of their sessions late at night

o Receive more noftifications and respond to a greater proportion of them

o Spend a smaller proportion of their time in News Feed, and a greater proportion in
Messenger and hopping between profiles

o Temporarily deactivate their accounts more
o Read more posts and comments containing words about “social media”

o Have lower well-being, but feel like the time they spend on Facebook is more
valuable, compared to people who don't feel like they have a problem. (We discuss
this contradiction below.)

e We should:

o Help people consolidate their use of Facebook into fewer sessions, with more
control over notifications {e.g., the "Do Not Disturb” product or education about
notification controls) so that they don't need to deactivate their accounts to gain
control

o Think more about the expectations to respond quickly that we facilitate with
Messenger and feedback

o Consider ways to break people out of “the flow” when they feel out of control (e.q.,
with an interstitial), or to give them prompts to pause and reflect

Method

We paired a survey of 20,000 U.S. Facebook users measuring perceptions of problematic use with
demographic and behavioral data for the prior month. In the survey, we asked questions adapted
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from existing literature on Internet addiction and problematic use cases on Internet addiction and
problematic use cases (see full survey):

Negative life impact:

e How often do you get less sleep than you want because you're using Facebook?

e Overall, how much does your use of Facebook hurt your relationships with others?
» To what extent does Facebook help or hurt your work or school performance?

e Overall, do you feel like Facebook has had a positive or negative impact in your life?

Concerns:

e How much control do you feel you have over the amount of time you spend on
Facebook?

¢ How concerned are you about missing important posts on Facebook if you don'tlog in
frequently enough?

Defining problematic use

We define problematic use as person who has:
s one or more serious problems in life they attribute to Facebook:

o Facebook hurts their relationships “very much”,

o they “very often” or “always” get less sleep because of Facebook,
o Facebook hurts their work or school performance “greatly”, or

o Facebook has a “very negative” impact on their lives

s AND one or more concern about how they use FB:

o “very little or no control” over the time they spend on Facebook, or

o are “very” or "extremely” concerned about missing posts from not logging in
frequently enough (FOMO).

By this definition, 3.1% of Facebook users in the U.S. experience problematic use. This estimate has
been weighted by age, gender, and time spent.

Why choose that definition? There are lots of ways 1o think about defining problematic use:

e The most liberal definition would be that 14% of our survey respondents report
spending "a lot more” time on Facebook than they want to.
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e Alternately, 11% report one of the negative life impacts (serious problems with sleep,
work performance, relationships, or that FB has had a “very negative impact” on their
life).

However, we want to be careful not 1o label casual choices (e.g., choosing to stay up late 1o use
Facebook) as seriously problematic if people still fee/ in control of those choices. So, our definition
includes both a serious life problem attributed to Facebook PLUS feeling out of control about it.
(See our analysis notebooks for more about responses to each survey question and weighting.)

Why not target the heaviest Facebook users? We want to understand the prevalence of
problematic use among the general population. People who use Facebook moderately may still
feel like it causes problems in their lives and that they use it too much, and some of the top users
may experience the most value. Our past research suggests that it's not how much time you spend
on Facebook but how you use it that matters for well-being. Other research for the Do Not Disturb
product tests focuses on the top 1% of people by time spent.

Age, gender, and major life events

Problematic use is highest among teens and people in their 20s, consistent with previous findings
that younger people generally have more problems with self-regulation. This is also consistent with
Crystine’s research on time control.

8%

4%

% reporting problematic use
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Age

Problematic use is highest among teens and people in their 20s.

Men are about 1.3x as likely as women to report problematic use: Among survey respondents,
3.1% of men report problematic use, while 2.2% of women report problematic use.
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Men are more likely than women to report problematic use.

We also asked participants if they had experienced any major life events in the past two months,
and found that these events are also associated with feelings of problematic use. For example, a
person who recently went through a breakup is 2.4 times as likely to report problematic use as a
person similar in age, gender, friend count, and tenure who didn't go through a breakup. Similarly,
a person moving 1o a new city is roughly two times as likely to experience problematic use. These
major life events come from the survey, not posts, so they aren't simply a proxy for engagement or
tech savvy.
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Major life events such as breakups and divorce are associated with feelings of problematic use.

Time spent, sessions, and passive consumption
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People who feel like they have a problem spend more time on Facebook. They spend 19 more
minutes per day (1.6 vs. 1.3 hours per day; see plot below). See [2] for statistical details. They spend
more time on mobile, though they don't spend significantly more time on desktop.

They also access Facebook far more frequently, with about 50% more sessions per day (45 vs. 30).
Relatedly, previous internal work found that people who deactivated because they felt like they
spent too much time on Facebook also had more sessions per day. There were no significant
differences in session length, though people with problematic use return to Facebook more
frequently: 29% of their sessions are within 5 minutes of a previous session, compared to 23% of
sessions for people without problematic use (not shown). They also spend a greater proportion of
their sessions online late at night.
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People who feel like their use of Facebook is problematic spend more time on the site and have
more sessions than people who don't experience problematic use. They also have a greater
proportion of sessions late at night, and spend about 2 extra hours per month on Facebook late at
night. (In all charts, ** p < 0.01 and *** p < 0.001 in a regression controlling for age, gender, friend
count, and tenure, see [2] for statistical details.)

Where do they spend their time? Somewhat surprisingly, they spend a smaller percent of their
time on News Feed, and a greater percent of their time on Messenger and Profile. Messenger may
create more pressure to respond immediately, reducing feelings of control, despite typically being
considered an "active,” meaningful form of relationship maintenance. Or, it may be that they are
trying to start conversations with people who aren't interested or available. They also hop between
profiles more, possibly to find conversation partners or older content, though looking at others’
profiles may also trigger feelings of social comparison.

Did people experiencing problematic use spend a smaller percent of time on News Feed because
they've run out of content to look at? The data suggest this isn't the case. They only consume 48%
of the content their friends produce, compared to 45% of friends’ content viewed by people who
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don't experience problematic use, and the difference is not statistically significant. If they were
exhausting their feed inventory, we would expect them to have viewed a significantly greater
percentage of the total available friend inventory. There are also no significant differences with
respect to fraction of group or page inventory consumed.

They spend the same percent of time on other products (videos, groups, composer, photos, pages,
notifications, events — not shown). All of the comparisons account for age, gender, friend count,
and tenure, so any differences are not due to demographics (e.g., teens using Messenger more).
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People who feel like their use of Facebook is problematic spend a smaller percentage of their time
in News Feed, and a greater percentage of their time in Messenger and Profile. They are also more
likely to "hop” between profiles.

Content production. Since they spend more time on Facebook, it's not surprising that people who
report problematic use also produce more content. They have more post sessions, particularly

video post sessions, and more comments than people who don't experience problematic use. They

do not produce more likes or reactions.
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People who feel like their use of Facebook is problematic produce more content.

Notifications and tagging

People who feel like they have a problem receive more push notifications and “view through” a
greater proportion of them [3]. Though they also respond more quickly to those notifications,
those differences are accounted for by age, friend count, and tenure. In academic experiments,
smartphone notifications caused inattention and hyperactivity among teens, and they reduced
productivity and well-being. This suggests the value of “Do Not Disturb”-related products in
reducing or imiting notifications, or in identifying contexts where notifications may be undesirable.
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People who experience problematic use receive more push notifications per month, and respond
to those notifications more often ("view throughs”). Though they also respond more quickly (lower
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conversion delays), those response times are accounted for by age, friend count, and tenure, rather
than problematic use status.

What kinds of notifications are they getting? The mixture of notifications (e.g., about birthday
reminders and comments) is similar between people with problematic use and non-problematic
use, with two exceptions (see plot below). People experiencing problematic use get a greater
proportion of push notifications about friend request confirmations (perhaps not surprising
because they have more friends), and a smaller proportion of notifications about being tagged.
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People with problematic use receive a greater proportion of notifications about friend request
confirmations and a smaller proportion of notifications about being tagged. Other kinds of
notifications (e.g., about birthdays) are pushed in similar proportions between the two kinds of
people.

Tagging. The smaller proportion of notifications about being tagged is surprising. People with
problematic use are highly engaged, so you'd expect them to both tag and be tagged in more
content. Surprisingly, they don't tag friends at higher levels (after accounting for age, gender, friend
count, and tenure). The story of tags received is more complicated: They are tagged in more
comments, but are not tagged in more content overall.

Tagging is one of the strongest indicators of relationship maintenance on Facebook; it typically
means that two people spent time together in the same space offline (photo tags), or that one
friend was reminded of another friend by a piece of content. When you tag a friend, you single
them out, which is associated with increases in well-being by the tagger and taggee. People
experiencing problematic use are not doing this kind of relationship maintenance more despite
being more engaged on the site. And they're tagged by their friends in more comments, which
may serve different relationship goals: comments may be more divisive or increase the pressure {0
respond to an ongoing discussion.
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Deactivation

People who feel like they have a problem are more likely to have temporarily deactivated their

account in the past (3.5% vs. 1.2%). Deactivation is commonly

suggested as a way to "take a break” from Facebook. These temporary deactivators may be
looking for better controls for limiting their Facebook access. Deactivations were no more
likely among the friends of people experiencing problematic use, suggesting that feelings of
problematic use aren't related to "deactivation contagion” campaigns. There were no
significant differences in deactivation reasons (e.g., getting too many notifications or
spending too much time).

% Users Who #
Deactivated At

Deactivations”™
Least Onoe* g %

0.15%

L3

3.4

ERUY

Froblematic Mot Froblemalic Mot

People with problematic use are more likely to have temporarily deactivated their accounts in the
past.

What they're reading and writing

We analyzed the text of the posts, comments, and photo captions they viewed and wrote using a
tool called Empath, which counts how often words from a set of dictionaries appear in post text.
We did this automatically in Presto; none of the researchers read any of the post text.

People who feel like they have a problem see a greater proportion of posts and comments about
social media and phones (terms like “facebook, instagram, follow, viral” and “cell, text, mobile’
respectively). They also see a greater proportion of posts about Christianity (terms like "biblical
worship, pray, heavenly”. They see a smaller proportion of posts about water sports like "beach,
resort, swimn, cruise, underwater” fwhich we assume is a proxy for vacation posts). As in all the
previous comparisons, these differences are significant after accounting for age, gender, friend
count, and tenure on Facebook.
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People with problematic use see a greater proportion of posts about social media, phones, and
Christianity. They see a smaller proportion of posts about water sports. (See text below for an
interpretation of these findings.)

What does this mean? These data suggest that people who read more about social media are
more likely to feel out of control about their own use of social media. The causal direction isn't
known: It's possible that problematic use may be more common in cases where technology plays a
larger role in a person's life. Or, this could this be due to exposure to media narratives about social
media being harmful, or simply that posts about social media tend to be spammy (e.g., “follow this
viral campaign.”) The data suggest it's more likely the media narrative or spammy posts, since
people experiencing problematic use are no more likely to write about tech themselves
(suggesting that they're not necessarily "in tech” but do see more posts about it). Similarly, people
experiencing problematic use are no more likely to write about religion, just to read about religion.
More research is warranted to understand whether exposure 1o religious and social media posts
affects readers negatively, or if the relationship between these posts and problematic use simply
reflect underlying differences in interests between people. Contrary to the idea that reading about
other people's vacations elicits negative social comparison, we see that people who read more
about beach vacations are less likely to feel like their use of Facebook is problematic.

hat they're writing. What people wrote had little relationship to feelings of problematic use. With
a few exceptions, there were no differences between groups in the topics that people posted
about on Facebook. One difference was business language (terms like "office,” "trade,” or
“manager”, not shown); people experiencing problematic use talked more about business. As we
note later, they were no more likely 1o use Facebook for business through a page or ad account, so
this language may reflect their professions more generally. They were also more likely to reshare
content about sleep ("awake asleep, sleepy”), which is unsurprising given that sleep problems are

one of the indicators of problematic use.

Messages
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People who feel like they have a problem send far more messages per minute (0.24 vs. 0.14), and
have a higher ratio of messages sent to messages received (0.89 vs. 0.81). Though they also receive
more messages per minute, this is due to demographics (age, gender, friend count, and tenure).
Previous work has shown that synchronous communication (e.g., instant messaging) correlates
with compulsive Internet use, while asynchronous (e.g., email) does not.

Their communication with others is also less likely to be reciprocal (i.e, when both parties sent at
least one message to each other). Feeling rejected, or simply not having message partners online
at the same time to respond, may contribute to FOMO or lack of control. In Elena and

qualitative work on loneliness, a lack of responses can be problematic, especially when the sender
sees that other people are online or have read their message. Those cues could drive more
checking or follow up messaging for those people who have difficulty with their use.
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People with problematic use send more messages per minute, and have a higher ratio of
messages sent to messages received. Their communication with others is also less likely to be
reciprocal.

Meaningful social interactions, well-being, and time spent

One of our top metrics as a company is “MSI” or “meaningful social interactions,” a metric that
weighs active interactions with friends more highly than passive consumption (e.g., reading feed)
or interactions with strangers, based on our past research on well-being.

People who report problematic use spend a lot more time on Facebook, so it's not surprising that
they generate and receive g lot more MSI. Howevery, if you normalize by the amount of time they
spend on Facebook, they don't experience more or less MSI “per minute.”
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People who report problematic use generate and receive more MSI. This is unsurprising given that
they spend a lot more time on Facebook.

MSl is a behavioral measure. What about survey measures?

Survey measures of meaningfulness: People who experience problematic use are no different in
how they respond to survey measures about meaningful interactions — they find their interactions
as meaningful (but no more s0) than people who don't experience problematic use (see plot
below).

Survey measures of well-being: However, people with problematic use have much lower well-
being overall (the average to their responses to survey questions about support, loneliness,
happiness, and negative affect). This is unsurprising, given that problematic use is defined as
experiencing significant issues with sleep, relationships, or work, which should reduce overall well-
being, but reconfirms the importance of understanding and acting on problematic use in our
mission 1o ensure that Facebook doesn't harm well-being.

Survey measures of valuable time: Notably, people who experience problematic use say that the
time they spend on Facebook is more valuable, compared to people who don't report problematic
use. One hypothesis is cognitive dissonance: a person feels the need to justify the extra time they
spend on Facebook by thinking that it's more valuable. (But in that case, you'd expect them to
report more meaningful interactions, t00.) Alternately, problematic use has both good and bad
aspects to it — a person feels that they get a lot of value from Facebook, but may feel overly
reliant on it or out of control.
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People who report problematic use have much lower well-being. They are no different in how

meaningful they find their interactions on Facebook. They find their ime spent on Facebook more

valuable,

Things we expected to see but didn't find

¢ Interacting less with close friends. We thought that people might experience

problematic use if their friend networks were less supportive, or if they spent a greater
proportion of their time interacting with lower-ranked friends. They did have about 85
more friends (median 383 vs, 298). However, we saw no evidence that network density,
interactions with close friends, or the fraction of time spent interacting with closer
friends were related to problematic use.

Negative emotion in text. We expected that positive and negative emotion in the text
that a person consumes in feed, as well as the text that a person writes, to be strongly
correlated with feelings of problematic use. If you're constantly reading about the woes
of the world, it might affect your life more generally. However, we didn't find evidence of
a relationship between problematic use and reading or writing more positive/negative
emotion.

Watching video. We thought that people might feel out of control due to serially
watching videos, but we didn't see differences in the percent of time spent watching
videos.

Using Facebook for business. Some heavy users of Facebook may do so because they
run a business on the site. We didn't see any strong connections between feelings of
problematic use and being a page admin, or having an ad account. However, people
experiencing problematic use were more likely to use business terms in their posts (e.g.,
“office,” "trade,” or "manager”).
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» Differences in session length. We know that people experiencing problematic use spend
more time on Facebook, and have more sessions. We expected to find that overall,
they'd have shorter sessions (since they're more frequent) but we found no statistical
difference in the session length after controlling for age, gender, friend count, and
tenure. Sessions were marginally longer on average, but did not meet our conservative
statistical significance criteria to consider them significantly different.

s Differences in deactivation reasons. When you deactivate your account, you have the
option to tell Facebook why (e.qg., concerns about privacy). We expected that people
who felt out of control about the time they spend on the site would be more likely to
choose the "I spend too much time” or "I get too many notifications” reasons, but they
weren't.

Conclusion

While spending more time on Facebook does correlate with greater perceptions of problematic
use, what's more important is how often people access Facebook, especially at night, and when
Facebook creates pressure to respond right away. People reporting problematic use are more likely
to check Facebook after receiving a notification, and also spend more time in Messenger. Though
we typically think of messaging as an "active” interaction that's good for well-being, there's more
to it: Elena describes this as the difference between “active by choice” and "active by pressure or
expectation.” When you feel pressure to respond quickly it may lead to feeling out of control even
if it's a meaningful interaction; conversely, if you send messages and don't get a quick response, it
can lead to feeling left out.

People who feel out of control are more likely to temporarily deactivate their accounts, suggesting
we should offer more granular ways to give people control over how they spend their time. The
current product work on “Do Not Disturb” (to silence notifications) and to visualize time spent are
good steps in that direction.

That said, our results also indicate that being more aware of technology means also being more
aware of (and sensitive t0) its potential failings. There are a few possible interpretations: (1) That
people more immersed in tech may be more reliant on it or affected in problematic ways by it, (2)
posts about tech are especially spammy, or (3) people who read about tech may be more
influenced by the media narrative that technology is "bad for you.” We need more research to
understand how perceptions about tech's influence on people generally shapes individuals'
perceptions of how tech affects them personally.

There are lots of areas needing additional research:

» Facebook vs. smartphones: We focused on problematic Facebook use, but these results
likely generalize to most forms of smartphone use (feeling pressure to respond to
messages, needing to check for new content frequently). We want o take responsibility
for how Facebook contributes to feeling out of control but should also recognize that
Facebook is part of a larger tech ecosystem. Apple and Google are also developing ways
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to silence notifications and visualize time spent, and we may all need to help shape
societal expectations about response times.

¢ Profile hopping: People reporting problematic use spend a greater proportion of their
time hopping between profiles. Is it to find more content because they've run out of
novel inventory in their News Feeds, social comparison (wanting to see how they
“measure up” to other people), or something else?

» Teens and FOMO: FOMO was highest among teens. Are there special considerations for
teens to ensure that FOMO doesn't lead to problems with sleep, relationships, or
school?

¢ International research: This research focused on the U.S. because much of the press
narrative about the effects of technology comes from western countries. However, we
need to understand cultural differences in perceptions of problematic use as well as
growth issues as people in emerging markets start spending more time on Facebook.

» Negative experiences: Are they more likely to see spam? More likely to experience
polarization? More likely to see sensationalist content? More likely to interact with
strangers?

= Correlation vs. causation: These results are all correlational; we need more research 1o
unpack the causal direction. For example, people with problematic use spend a greater
proportion of their time online late at night. Are they bored? Lonely? They report that
Facebook causes problems with sleep; does lack of sleep further add to feelings of
stress or pressure to keep up during the day?

For more analysis and code, see [4].

we'd like to thank [} - Elena Dm B 0-'ic Ginsberg, -

for their feedback and suggestions. The
cover photo was by Isabela Kronemberger (Unsplash).

Additional notes

[1] Currently, only disordered substance use and gambling behavior are classified as “addiction” by
the Diagnostic and Statistical Manual of Mental Disorders. Facebook does not affect the brain in
the same way as gambling or substance use. However, as we note above, even if something is not
clinically addictive, actvities like shopping, sex, and Facebook use, when repetitive and excessive,
may cause problems for people. For example, the World Health Organization recently added video
games as potentially addictive.

[2] To account for multiple comparisons, we only report differences significant at the p < 0.01 level
in a regression controlling for age, gender, tenure, friend count. All plots show the mean values for
each group, without accounting for these control vanables. Survey respondents tend to be more
engaged than non-respondents. Where possible we weight for non-response bias (e.g., in our
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estimate of 3.1% of Facebook users expenencing problematic use). The engagement differences
between groups reported in the note (e.g., how many hours per day they use Facebook) have not
been reweighted, so the "non-problematic use group” may still have higher engagement statistics
than our averages inthe US. **p < 007 ***p < 00071

[3]1 A notification “view through” is when a person uses the app within an hour of receiving a
notification. Because this could just be a sign of greater engagement, we ran an additional
regression here controlling for total time spent (in addition to age, gender, tenure, and friend
count) and found that the fraction of notifications leading to a "view through” was still significantly
greater among people reporting problematic use {p=0.008).

[4] Our dataswarm pipelines and R code are available. You can also find additional plots and
regressions in these analysis notebooks. A table with comparisons between the two groups for
more than 600 behaviors is available, as well as comparisons of text viewed / written.

91 23 comments 18 shares

i Like () Comment £> Share

I 2
I <l internship project

&

S5y iiks Reply

. Moira Burke

B i< was one of the things that inspired this project!

5y  iike Reply

¢©
Linking it here for posterity : https://fb.facebook.com/../have-
we.../1766984813316275/ . [} is coming back as a full time DS this coming Monday
and will be able to speak to it himself «

¥ ow
e

S5y ilks Reply

Also -- - want to make sure you see this ¢

S5y ike Reply

Great to see momentum on this work — and one of the great things about Facebook

is the impact you can have as a summer intern.

hitps://ftb.workplace.com/notes/382190806134290/ 17721

HIGHLY CONFIDENTIAL — ATTORNEYS' EYES ONLY METATNAG-010-00000074
HIGHLY CONFIDENTIAL (COMPETITOR) META3047MDL-039-00000074



HIGHLY CONFIDENTIAL — ATTORNEYS' EYES ONLY METATNAG-010-00000075
HIGHLY CONFIDENTIAL (COMPETITOR) META3047MDL-039-00000075




HIGHLY CONFIDENTIAL — ATTORNEYS' EYES ONLY METATNAG-010-00000076
HIGHLY CONFIDENTIAL (COMPETITOR) META3047MDL-039-00000076




HIGHLY CONFIDENTIAL — ATTORNEYS' EYES ONLY METATNAG-010-00000077
HIGHLY CONFIDENTIAL (COMPETITOR) META3047MDL-039-00000077




HIGHLY CONFIDENTIAL — ATTORNEYS' EYES ONLY METATNAG-010-00000078
HIGHLY CONFIDENTIAL (COMPETITOR) META3047MDL-039-00000078






