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Objectives
Review social science and neuroscience research addressing the impact of digital
technology and social media on neurological, psychological, and social
development.
Discuss the impact of digital technology and social media on mental health, social
functioning, and academic performance.
Examine public-health approaches to internet addiction and overuse of digital
technology.
Learn strategies for adopting a balanced approach to using digital technology and
social media.

This is Your Brain Online
INTRODUCTION & REVIEW OF CURRENT RESEARCH

Before we get started…
Technical information vs. Emotional impact
Endemic, epidemic, pandemic
Deliberately one-sided
Type I (false positive) vs. Type II (false negative) errors
Swimming against the current
Techno sapiens
(Not) the zombie apocalypse

Understanding the costs of technology
“We all understand the joys of our always-wired
world—the connections, the validations, the laughs
…the information. But we are only beginning to get
our minds around the costs.”
Andrew Sullivan (2016)

Human history:
Progress or disconnection?
The idea of Progress has roots in classical Greece, the JudeoChristian tradition, and the Enlightenment, but over time has
became conflated with political power, capitalism, and
globalization.

Techno Sapiens
Digital technology

Genetic engineering – 1970s
Space travel – 1950s

?

Nuclear power – 1930s
Chemical Industry – 1900s
Industrial Revolution -1760-1840
Urbanization – 7,500 BCE
Agrarian Revolution – 10,000 BCE

Climate change, destruction of
ecosystems, & extinction of 83% of all
wild animals and half of all plants

Psychological consequences of separation
Loss of mind-body connection
Loss of natural physical and emotional cycles
Loss of social, cultural, and ancestral connections
Estrangement
from our bodies, our emotions, our thoughts, our communities, the natural world,
the planet, the universe, and a sense of cosmological order
Loss of empathy and compassion
Loss of cognitive focus, attention, learning, memory
Loss of identity, purpose, and belonging
Sense of emptiness, loneliness, restlessness

Possible Explanations
Improved availability of mental health treatment for children and
adolescents
Changes in parenting (anxiety  over-protection)
Socioeconomic stressors
◦ Financial stressors
◦ Competition for grades, internships, jobs
Collective anxiety (9/11, Virginia Tech, climate change, political divide)
Recognition and reporting of trauma, abuse, assault
De-stigmatizing of mental health; increased help-seeking
Over-use of social media, video games, digital technology

Scope of the problem
“This is an issue as important and
unprecedented as climate change.”
- Susan Greenfield, Oxford University

Behavioral correlates
“Taken together, [studies show] internet addiction is associated with structural and functional
changes in brain regions involving emotional processing, executive attention, decision making,
and cognitive control.”
◦ research authors summarizing neuro-imaging findings in internet and gaming addiction (Lin & Zhou et
al, 2012)

“As a practitioner, I observe that many of the children I see suffer from sensory overload, lack of
restorative sleep, and a hyperaroused nervous system, regardless of diagnosis—what I
call electronic screen syndrome. These children are impulsive, moody, and can’t pay attention -much like the description in the quote above describing damage seen in scans.”
◦ Victoria Dunckley, M.D., integrative child and adolescent psychiatrist specializing in treating children
with complex diagnoses and/or treatment-resistant conditions

Increased Exposure to
Media
HOW MUCH DO WE ACTUALLY CONSUME?
HOW MUCH HAS OUR EXPOSURE INCREASED?

Advent of social media: 14 yrs.
Site

Launch date

Current ranking

LinkedIn

2003

3

Facebook

2004

1

YouTube

2005

5

Reddit

2005

10

Twitter

2006

2

Tumblr

2007

8

Pinterest

2008 (2012)

7

Instagram

2010

6

Google+

2011

4

Snapchat

2012

9

Facebook: over 1.5 billion users

Overuse of smartphones
Smartphone owners interact with their phones an average of 85 times a day,
including immediately upon waking up, just before going to sleep, and even in
the middle of the night
Ninety-one percent report that they never leave home without their phones
(Deutsche Telekom 2012)
46% say that they couldn’t live without [their phones] (Pew Research Center
2015).

Increased media exposure
29.9% of television-owning households in the United States now contain at least four televisions
(2010)
In 2010, television viewing reached an all-time high
the average American is exposed to a 350% increase in total information outside of work than
the average amount they experienced only 30 years ago (2010)
“The amount of data humanity will collect while you’re reading [a book] is five times greater
than the amount that exists in the entire Library of Congress. Anyone reading it will take in as
much information today as Shakespeare took in over a lifetime.”

Prevalence of devices among teens 2015
88% of US teens have access to a mobile phone.
73% of US teens have a smartphone.
◦ 85% of African-American teens
◦ 71% of white teens
◦ 71% of Hispanic teens

15% of US teens have a basic cellphone.
87% of US teens have or have access to a desktop or laptop computer
58% of US teens have or have access to a tablet

Teens online - frequency
24% are online “almost constantly.”
56% go online several times a day.
12% go online once-a-day
6% go online weekly
2% go online less often than once a week.
◦ Source: Pew Research Center’s Teens, Social Media & Technology Report, 2015

Texting among teens
2009: “the average American teen now sends and
receives around 1,500 text messages per month
2010: “a Nielson study reported that the average teen
sends over three thousand text messages a month.”
2012: Newsweek reported that “The average teen
processes an astonishing 3,700 texts a month.”
Therefore, from 2009-2012, texting among teens
increased by 147%

Increased media exposure
among children and teens
”8- to 18-year-olds spend more time with media than in any other activity
besides (maybe) sleeping”
2005: 6 hrs., 30 min. per day

◦ 8 hrs, 33 min. of media content (with multitasking)

2010: 7 hours, 30 min. per day, seven days/week

◦ 10 hours, 45 minutes of media content (with multitasking) per day, seven days/week
◦ an increase of almost 2¼ hours of media exposure per day over the past five years

Media exposure among youth of color
A report from Northwestern University reveals that youth of color 8- to 18-years old consume an
average of 4.5 more hours of media per day than their white counterparts.
◦ White: 8-1/2 hours
◦ Black, Latino and Asian: 13 hours

During the past decade, black youths have doubled their daily media use, and Latino youths
have quadrupled theirs, according to Ellen Wartella, co-author of the study.
Source: “Children, Media and Race: Media Use Among White, Black, Hispanic, and Asian
American Children”

Global use of digital technology
Some of the key takeaways from the We Are SocialGlobal Digital Report
2019 include:
The number of internet users worldwide in 2019 is 4.388 billion, up 9.1% yearon-year.
The number of social media users worldwide in 2019 is 3.484 billion, up 9%
year-on-year.
The number of mobile phone users in 2019 is 5.112 billion, up 2% year-on-year.

Neuroplasticity
HOW THE BRAIN IS CONSTANTLY ADAPTING TO OUR ENVIRONMENT

Neuroplasticity
“…the brain is not the unchanging organ that we might imagine. [The
brain is] substantially shaped by what we do to it and by the experience
of daily life. When I say "shaped", I'm not talking figuratively or
metaphorically; I'm talking literally. At a microcellular level, the
infinitely complex network of nerve cells that make up the constituent
parts of the brain actually change in response to certain experiences
and stimuli.”
“…the screen-based, two dimensional world that so many teenagers and a growing number of adults - choose to inhabit is producing
changes in behaviour. Attention spans are shorter, personal
communication skills are reduced and there's a marked reduction in
the ability to think abstractly.”
- Susan Greenfield, Professor of Pharmacology, Oxford University (emphasis
added)

Neuroplasticity
Brain is most plastic during the first three years of life
More “experience-expectant” neurons than “experience-dependent” neurons
Learning that happens during the first three years of life is fundamentally
different than learning that happens after age 3.

Neuroplasticity
Factors influencing brain development and function:
Sensory and motor experience
Psychoactive drugs
Gonadal hormones
Parent-child relationships
Peer relationships
Stress
Intestinal flora
Diet

Neurological consequences of extreme
neglect

Consequences of neglect
“the child on the right will grow into an adult who
is less intelligent, less able to empathize with
others, more likely to become addicted to drugs
and involved in violent crime than the child on the
left. The child on the right is much more likely to be
unemployed and to be dependent on welfare, and
to develop mental and other serious health
problems.”
◦ - The Telegraph, October 23, 2017 (emphasis added)

Sleep
DOES DIGITAL TECHNOLOGY INTERFERE WITH THE AMOUNT OR THE
QUALITY OF OUR SLEEP?

Sleeping with our phones)

Sleep requirements for healthy
functioning
The average newborn sleeps 14-17 hours (not consecutive)
The average infant sleeps 12-15 hours (2 naps + night)
The average toddler needs 11-14 hours (1 nap + night)
The average 5-year old needs 11 hours/day
The average 9-year old needs 10 hours/day
The average 13-year old needs 9 hours/day
The average adult needs 7-9 hours/day

How does your cell phone affect sleep?
Stress – the 12-hour workday
FOMO

◦ Staying up later to “unwind”
◦ Checking during the night

Alert messages

Effect of wireless on sleep
The radio frequency wave energy [884 MHZ] that comes from mobile phones
leads to enhanced insomnia, headaches and concentration difficulties.
The researchers concluded that those who were exposed to the radio
frequency took longer to fall asleep and did not sleep as well throughout the
night.

Where are our phones when we sleep?
68% next to bed / within reach
13% in a different room
16% in bedroom but out of reach
1% in the car
2% other
Source: 2012 Time/Qualcomm poll

Applied Topics
PLAY AND DOWNTIME
IDENTITY AND RELATIONSHIPS
MOOD & ANXIETY
EMOTION REGULATION
PARENTING, EMPATHY, & NARCISSISM

Play and Downtime
THE IMPORTANCE OF BOREDOM, DAYDREAMING, IMAGINATION,
SILENCE, AND SOCIAL INTERACTION – FOR CHILDREN AND ADULTS

The importance of downtime
Play is not an option...
For kids it is a developmental necessity
What do kids learn from play?
◦
◦
◦
◦
◦
◦
◦
◦
◦
◦

Independence
Problem solving
Social cues
Bravery
Empathy
Fine/gross motor skills
Improved eyesight
Abstract reasoning
Creativity
Joy, laughter, fun

They learn to love life when it is good, and how to cope with life when it is hard.

Play and brain development
Play is the primary way the young children (up to age 8) learn
Evidence from animal models that when juvenile play is disrupted development
of prefrontal cortex is abnormal.

Nature and play
https://search.yahoo.com/yhs/search?p=nature+valley+three+generations+video&ei=UTF8&hspart=mozilla&hsimp=yhs-004

The importance of downtime
For adults, downtime continues to be a necessity
What do adults get from play?
◦
◦
◦
◦
◦
◦
◦
◦
◦
◦

Replenished stores of attention and motivation
Increased productivity and creativity
Increased performance
Freedom from time so we can learn from the past and plan for the future
Identity formation and maintenance
Increased understanding of human behavior
Development, maintenance, and refinement of code of ethics
Increased problem solving…epiphanies/”aha” moments
Decreased stress/anxiety/depression
Increased energy/vitality/wellness

The “default mode network”: the value of
downtime for reverie and reflection
“…we replay conversations we had earlier that day, rewriting our verbal
blunders as a way of learning to avoid them in the future. We craft fictional
dialogue to practice standing up to someone who intimidates us or to reap the
satisfaction of an imaginary harangue against someone who wronged us. We
shuffle through all those neglected mental post-it notes listing half-finished
projects and we mull over the aspects of our lives with which we are most
dissatisfied, searching for solutions. We sink into scenes from childhood and
catapult ourselves into different hypothetical futures. And we subject
ourselves to a kind of moral performance review, questioning how we have
treated others lately. These moments of introspection are also one way we
form a sense of self, ”swivel its powers of reflection away from the external
world toward itself. ”
--Ferris Jabr in Scientific American, 2013

The default mode network and self-reflection
In 2013, in Frontiers in Human Neuroscience, Joseph Moran et
al. wrote, the brain’s default mode network “is observed most
closely during the psychological task of (self-reflection), rather
than during self-recognition, thinking of the self-concept, or
thinking about self-esteem, for example.
“When the brain rests it is able to integrate internal and
external information into ‘a conscious workspace,’” said Moran
and colleagues.
- Rebecca Berris, Lifehack

Silence and neurological development
A 2013 study on mice published in the journal Brain, Structure and Function used differed types
of noise and silence and monitored the effect the sound and silence had on the brains of the
mice. The silence was intended to be the control in the study but what they found was
surprising. The scientists discovered that when the mice were exposed to two hours of silence
per day they developed new cells in the hippocampus. The hippocampus is a region of the brain
associated with memory, emotion and learning. “We saw that silence is really helping the new
generated cells to differentiate into neurons and integrate into the system.”
- reported by Rebecca Berris, Lifehack

Identity and
Relationships
ARE WE BECOMING LESS SURE OF WHO WE ARE, AND LESS SURE OF
HOW WE BELONG?

Face-to-face vs. Back-to-back

Image: mayocinic.org

Impact of social media and cell phones
Reduced emotional intimacy

◦ Sherry Turkle study of cell phones in sight during a conversation

Reduced time in face-to-face conversation
Increased social anxiety
Fragmentation and diffusion of identity
False sense of social connection – “friends” versus actual friends

Linked in, checked out…
http://www.filmsforaction.org/watch/i_forgot_my_phone/#.UmerVF87TMg.facebook

Social and emotional competency and
academic success
Researchers from Penn State and Duke University interviewed kindergarten teachers about
children's social and emotional competence. The teachers weighed in on how well the kids
shared, listened to others, resolved problems with their peers, and were helpful.
Then researchers followed up with the kids once they became young adults to see what
happened to them. They discovered that the kids with the highest social and emotional
competency scores in kindergarten fared better overall.
For every one-point increase in children's social competency scores in kindergarten, they were
twice as likely to obtain college degrees. They were also more likely to have full-time jobs by
age 25.
But the kids who had trouble cooperating, listening, and resolving conflict were less likely to
finish high school--let alone college. They were more likely to have legal problems and substance
abuse issues.

Social media: “Alone together”

Fear of intimacy
“These days, insecure in our relationships and anxious about intimacy, we look to technology for
ways to be in relationships and protect ourselves from them at the same time.”
“We bend to the inanimate with new solicitude. We fear the risks and disappointments of
relationships with our fellow humans. We expect more from technology and less from each
other.”
—Sherry Turkle, Alone Together, p. xii

Identity: escape into virtual reality
“The advertising for Second Life, a virtual world here you get to build an avatar, a house, a family,
and a social life, basically says, ‘Finally, a place to love your body, love your friends, and love
your life.’”
- Sherry Turkle, Alone Together

Mood, Anxiety, and
Emotion Regulation
INVERSE RELATIONSHIP BETWEEN SCREEN-TIME AND WELL-BEING

Screen-time and well-being
In a comprehensive study by Twenge and Campbell at USC- after 1 hour per day of use, more
hours of daily screen time were associated with lower psychological well-being, including:
 less curiosity,
 lower self-control,
 more distractibility,
 more difficulty making friends,
 less emotional stability,
 being more difficult to care for,
 and inability to finish tasks.

Screen-time and well-being (continued)
Among 14- to 17-year-olds, high users of screens (7+ h/day vs. low users of 1 h/day) were more
than twice as likely to:
 ever have been diagnosed with depression,
 ever diagnosed with anxiety treated by a mental health professional
 or have taken medication for a psychological or behavioral issue in the last 12 months.
Moderate use of screens (4 hours/day) was also associated with lower psychological well-being.
Non-users and low users of screens (less than 2 hours per day) generally did not differ in wellbeing.

Screen-time and well-being among teens
Overall, links between screen time and well-being were larger among adolescents than among
young children.
“At first, I was surprised that the associations were larger for adolescents,” Twenge said.
“However, teens spend more time on their phones and on social media, and we know from
other research that these activities are more strongly linked to low well-being than watching
television and videos, which is most of younger children’s screen time.”

Among preschoolers, high users of screens were twice as
likely to often lose their temper and 46 percent more likely
to not be able to calm down when excited;

Among teens aged 14-17, 42.2 percent of those who spent
more than seven hours a day on screens did not finish tasks
compared with 16.6 percent for those who spent one hour
daily and 27.7 percent for those engaged for four hours of
screen time;

About 9 percent of youth aged 11-13 who spent an hour
with screens daily were not curious or interested in learning
new things, compared with 13.8 percent who spent four
hours on screen and 22.6 percent who spent more than
seven hours with screens.

Screen-time
and
well-being
(continued)

Emotion Regulation

Cognitive development
Proceeds along relatively predictable stages
Environmental inputs shape the breadth and depth, but development will occur in the absence
of intentional input

Emotional development
More multifaceted and complex than cognitive development
Non-linear (i.e. ages and stages are not as predictable)
Will not develop without the appropriate environmental inputs

◦ Emotional development in humans cannot occur without input from other humans

The special case of teens

The special case of teens
Cognitive skills needed for successful emotion regulation:
◦
◦
◦
◦
◦

Working Memory
Inhibitory Control
Abstract Thought
Decision Making
Perspective Taking

All of these are at peak development during adolescence.

Developmental issues
Developmental issues

Impact of over-using digital technology

Sleep critical to brain development

Sleep is disrupted

Low impulse control

Poor choices: risky content, too much time
online

Importance of downtime, reflection,
daydreaming

Too fast, too busy  no downtime

Under-developed judgment

Critical thinking not encouraged

Dependent on peers for identity
development (not adults)

Online relationships may lead to lack of support,
rejection, bullying

In an uncertain, chaotic world, the internet
is a welcome distraction and escape
(“friction-free”)

Escapism  isolation, despair,
underdeveloped sense of identity and
belonging

formal operations stage: black-or-white thinking,
not critical thinking

no authority
best information = most popular

functions as threat to survival
Non-conformity almost impossible

Distracted Parenting
WHAT IS THE IMPACT ON CHILD DEVELOPMENT?

Changes in parenting
Parents are busier
Kids are busier
Competition is higher

◦ Changes in testing after No Child Left Behind

Family time is shorter
Play time is more structured
Devices are replacing play and face-to-face communication
World has become scarier – 9/11, shootings, terrorism, climate change, environmental toxins
$$$$$

Changes in parenting
More protective
More anxious
More distracted
Less trusting of others

◦ Play dates vs. playing outside

Achievement-oriented
More frequent communication
Less effective, engaged communication

Distracted Parenting
Eye contact and development of mirror neurons
“Still face” experiment

◦ https://www.youtube.com/watch?v=apzXGEbZht0
◦ https://www.youtube.com/watch?v=6czxW4R9w2g#t=187.056105

Distracted Parenting on the Playground
Study by Ruth Milanaik and Anna Krevskaya

◦ 50 caregivers and their children, age 18 mo. – 5 yrs.
◦ 371 2-min. episodes
◦ Key findings:
◦ Caregivers were distracted 74% of the time
◦ Cause of distraction – percentages of time distracted:
◦ Smartphones: 30%
◦ Talking with other adults: 33%
◦ Eating, drinking, reading, etc.: 37%

◦ "Caregivers in general are doing a fine job supervising their children on the playground. However,
increased awareness of limiting electronic distractions and other activities that may interfere with
supervision should be considered."

Empathy & Narcissism
ARE WE LOSING OUR CAPACITY TO CARE ABOUT OTHERS?

Empathy

Emotional development
More multifaceted and complex than cognitive development
Non-linear (i.e. ages and stages are not as predictable)
Will not develop without the appropriate environmental inputs

◦ Emotional development, including empathy, cannot occur without input from
other human beings.

Decreased empathy
…college students' self-reported empathy levels (as measured by
the Interpersonal Reactivity Index…have been in steady decline
over the past three decades…
A particularly pronounced slump has been observed over the
past 10 years. "College kids today are about 40 percent lower in
empathy than their counterparts of 20 or 30 years ago," Konrath
reports.
"Many people see the current group of college students,
sometimes called 'Generation Me,' " Konrath continues, "as one
of the most self-centered, narcissistic, competitive, confident,
and individualistic in recent history."

Processing speed and empathy
“…higher emotions emerge from neural processes that ‘are
inherently slow.’”
Empathy for physical pain is almost instantaneous.
Empathy for emotional suffering “unfolds much more slowly.”
“The more distracted we become, the less able we are to
experience the subtlest, most distinctively human forms of
empathy, compassion, and other emotions.”
“If things are happening too fast, you may not ever fully
experience emotions about other people’s psychological states.”
◦ -USC Brain and Creativity Institute

Atrophy of the insular cortex
“A finding of particular concern was damage to an area known as
the insula, which is involved in our capacity to develop empathy and
compassion for others and our ability to integrate physical signals
with emotion. Aside from the obvious link to violent behavior, these
skills dictate the depth and quality of personal relationships.”
◦ Victoria Dunckley, 2014

Narcissism: Are selfies making us selfish?
“according to Jean Twenge, a professor of psychology at San Diego State University, is that [over the
past 20 to 30 years], students' self-reported narcissism levels have shot through the roof.”
“On average, people spend 60% of conversations talking about themselves—and this figure jumps
to 80% when communicating via social media platforms such as Twitter or Facebook.”
“Social media activates self-related thoughts in the medial prefrontal cortex (MPFC)”
Also activates parts of the mesolimbic dopamine system.
◦ “These newly implicated areas of the brain are generally associated with reward, and have been
linked to the pleasurable feelings and motivational states associated with stimuli such
as sex, cocaine, and good food.”
“people may be motivated to talk about themselves more than other topics (no matter how
interesting or important these non-self topics may be).”
(from Scientific American, “The neuroscience of everybody’s favorite topic – themselves”)

Narcissism: Are selfies making us selfish?
“Social media activates self-related thoughts in the medial prefrontal cortex
(MPFC)”
Also activates parts of the mesolimbic dopamine system.

◦ “These newly implicated areas of the brain are generally associated with reward, and have been
linked to the pleasurable feelings and motivational states associated with stimuli such
as sex, cocaine, and good food.”

“people may be motivated to talk about themselves more than other topics (no
matter how interesting or important these non-self topics may be).”
(from Scientific American, “The neuroscience of everybody’s favorite topic – themselves”)

University of Winnipeg:
The “shallowing hypothesis”
“those who texted more than 100 times a day were 30 per cent less likely to feel
strongly that leading an ethical, principled life was important to them, compared
to those who kept their texting to 50 times a day or less.”
“heavy texting was also associated with higher levels of ethnic prejudice”.
“new information and social media technologies may be displacing and
discouraging reflective thought,” said Dr. Paul Trapnell.

So…now what?
ADDICTION, CLINICAL ASSESSMENT AND INTERVENTION, AND
PUBLIC HEALTH STRATEGIES

Addiction
IS DIGITAL TECHNOLOGY OUR NEW DRUG?

Addiction
“I clearly am addicted and the dependency is sickening.”
“Media is my drug.”

◦ Students in an “Unplugged” study at the University of Maryland

“I am unable to focus on anything in a deep and detailed manner. The only thing my mind wants
to do…is plug back into that distracted, frenzied blitz of online information.” This despite the
fact that “the happiest and most fulfilled times of my life involved a prolonged separation from
the internet.”
◦ College senior writing to Nicholas Carr, author of The Shallows: What the Internet is Doing to Our Brains

“iDisorder”
750 teens and adults were studied
Most respondents check text messages, email or social media “every
15 minutes” or “all the time.”
Exceptions: people over 50

Addiction and neurophysiology
fMRIs of addicted users indicate:

◦ Our brains are being rewired.
◦ Heavy web users have fundamentally altered prefrontal cortexes.
◦ The brains of internet addicts look like the brains of drug and
alcohol addicts.

Frequent dopamine bursts from digital messages lead to erosion of dopamine
receptors over time.

Designed to be addictive
A “race to the bottom of the brain stem.”

◦ Tristan Harris, former Google employee and founder of Time Well Spent, quoted in The
Atlantic

Operant conditioning

◦ variable (intermittent) rewards
◦ Bright red as “trigger color”
◦ Based on B.J. Fogg’s research at Stanford’s Persuasive Technology Lab

LinkedIn’s hub-and-spoke icon “triggered people’s innate craving for social
approval”

Designed to be addictive
Snapchat’s “Snapstreak” feature “displays how many days in a row two friends have snapped
each other and rewards their loyalty with an emoji”
“Hijacking techniques – the digital version of pumping sugar, salt, and fat into junk food in order
to induce bingeing.”
Hooked: How to Build Habit-Forming Products by Nir Eyal

NPR interview with Adam Alter
http://www.npr.org/podcasts/381444908/fresh-air
NYU Professor
Steve Jobs – iPad “we don’t let our kids use it”
Waldorf School of the Penninsula – no tech, 75% have parents who work in Silicon Valley
Tristan Harris, “Design Ethicist,” calls for Hippocratic Oath for tech design

NPR interview
Moment – measures how much time you spend on smartphone (ave. 3 hrs/day)
◦ 5-8pm no phone

Texting communication is impoverished

◦ Face-to-face communication develops in critical phase of development
◦ 10-year-olds and 7-year-olds

½ of World of Warcraft users are addicted

◦ Different missions are user-tested (time-on-device)
◦ When you save something, you spend more time than killing, and versions are refined that result in longer use

NPR interview
World of Warcraft friendships are formed

◦ “guilds” are soothing
◦ Want to do this all the time (round-the-clock usage due to global usage is dangerous physiologically)

Extreme addiction case study:
◦
◦
◦
◦
◦
◦

Straight A student started WoW – better alternative world than the real one
45 day binge, played continuously
Stacks of pizza boxes
40 pounds of fat
Skin pale, hair thin
Mother rescued him to internet addiction treatment center

Assessing Internet
Usage
PREVALENCE RATES, RECOMMENDED DAILY ALLOWANCE, THE
INTERNET ADDICTION TEST, AND CONTEXTUAL ASSESSMENT

Definitions of Internet Addiction
Internet addiction encompasses a number of overlapping conditions including:
addictive use of the internet
excessive or compulsive internet use which is problematic
or pathological
or simply internet activity abuse.
It englobes maladaptive patterns of internet use resulting in health risks and causing internet
dependency to such an extent that normal activities are disrupted.
“problematic Internet use that is uncontrollable and damaging,” (Christakis & Moreno)
Note: Internet use has grown world-wide to 3.3 billion users, which is 46.4% of the world
population (Internet World Stats, 2012).

Prevalence of Internet Addiction in the US
College Students:
Overall, 4% of students scored in the occasionally problematic or addicted range on the IAT,
and 12% had moderate to severe depression. Endorsement of individual problematic usage
items ranged from 1% to 70%. In the regression analysis, depressive symptoms were
significantly associated with several individual items. (Internet Addiction Among US College
Students, 2011)
Adolescents and College Students:
Search results yielded 658 articles. We identified 18 research studies that met inclusion criteria.
Quality assessment of studies ranged between 14 and 29 total points of a possible 42 points; the
average score was 23 (SD 5.1). Among these 18 studies, 8 reported prevalence estimates of US
college student PIU; prevalence rates ranged from 0% to 26.3%. An additional 10 studies did not
report prevalence.

Prevalence of Internet Addiction in China
The overall prevalence of Internet Addiction was26.50%, with severe addiction being 0.96%.
Internet Addiction was higher among males than females (30.6% versus 21.2%).
Older grade students reported more Internet Addiction rate (χ2 = 431.25, P < 0.001).
The five highest-ranked online activities were social networking (94.73%), school work
(86.53%), entertainment (82.44%), Internet gaming (73.42%) and shopping online (33.67%).
Highest risk factors:
 negative relationship with teachers
 negative relationship between two parents
 poor academic performance

Prevalence of Internet Addiction in India
The total prevalence of internet addiction was 19.85%, with moderate and severe addiction
being 19.5% and 0.4%, respectively.
Internet addiction was associated with gender, computer ownership, preferred time of internet
use, login status, and mode of internet access (P < 0.05).
It was also associated with anxiety, depression, loss of emotional/behavioral control,
emotional ties, life satisfaction, psychological distress, and lower psychological well-being (P <
0.05).
Conclusion: Significant association was found between psychopathology and internet addiction.
Male gender, login status, emotional ties, and psychological distress were found to be
important predictors of internet addiction among students. Hence, these parameters should be
taken into consideration while promoting awareness of problematic internet use and educating
students regarding healthy internet use.

Recommended daily allowance
Birth to two years: zero minutes (or as little as possible)
Three to six years: 20 minutes
Seven to ten years: no more than 30 minutes beyond educational use
Eleven to teens: teaching responsible use
◦
◦
◦
◦

Ideally, no social media accounts before age 16
Inoculating against bullying, porn, violence
Sense of self vs. managing profiles
Tool, not the place you live your life

Published standards for screen-time limits
American Academy of Pediatrics: one hour per day for those aged 2 to 5, with a focus on highquality programs
Similar limits — perhaps to two hours a day — should be applied to school-aged children and
adolescents [according to Jean Twenge, USC professor]

Internet Addiction Test (IAT)
First validated measure of internet addiction, developed by Kimberly S. Young
Based upon the following five-point Likert scale, select the response that best represents the
frequency of the behavior described in the following 20-item questionnaire.
0 = Not Applicable
1 = Rarely
2 = Occasionally
3 = Frequently
4 = Often
5 = Always

IAT - questions
1. ___How often do you find that you stay online longer than you intended?
2. ___How often do you neglect household chores to spend more time online?
3. ___How often do you prefer the excitement of the Internet to intimacy with your partner?
4. ___How often do you form new relationships with fellow online users?
5. ___How often do others in your life complain to you about the amount of time you spend online?
6. ___How often do your grades or school work suffer because of the amount of time you spend online?
7. ___How often do you check your e-mail before something else that you need to do?
8. ___How often does your job performance or productivity suffer because of the Internet?
9. ___How often do you become defensive or secretive when anyone asks you what you do online?
10. ___How often do you block out disturbing thoughts about your life with soothing thoughts of the Internet?

IAT – questions (continued)
11. ___How often do you find yourself anticipating when you will go online again?
12. ___How often do you fear that life without the Internet would be boring, empty, and joyless?
13. ___How often do you snap, yell, or act annoyed if someone bothers you while you are online?
14. ___How often do you lose sleep due to late-night log-ins?
15. ___How often do you feel preoccupied with the Internet when off-line, or fantasize about being online?
16. ___How often do you find yourself saying “just a few more minutes” when online?
17. ___How often do you try to cut down the amount of time you spend online and fail?
18. ___How often do you try to hide how long you’ve been online?
19. ___How often do you choose to spend more time online over going out with others?
20. ___How often do you feel depressed, moody, or nervous when you are off-line, which goes away once you are
back online?

IAT - scoring
After all the questions have been answered, add the numbers for each response to obtain a final
score. The higher the score, the greater the level of addiction and creation of problems resultant
from such Internet usage. The severity impairment index is as follows:
NONE 0 – 30 points
MILD 31- 49 points: You are an average online user. You may surf the Web a bit too long at
times, but you have control over your usage.
MODERATE 50 -79 points: You are experiencing occasional or frequent problems because of the
Internet. You should consider their full impact on your life.
SEVERE 80 – 100 points: Your Internet usage is causing significant problems in your life. You
should evaluate the impact of the Internet on your life and address the problems directly caused
by your Internet usage.

Contextual Assessment
Risk factors for excessive use or addiction:
 Family – abuse, neglect, conflict, poor communication, divorce, grief and loss, family hx of addiction
 Academics – learning disabilities, pressure to perform, under-performing (low motivation)
 Psychopathology – depression, anxiety, ADHD, ASD, mood disorders, substance use
 Social/relational issues – isolation, bullying, marginalization, microaggressions

Clinical assessment of trauma and digital use
◦ History:
◦ Onset and chronology of both trauma and internet/phone/gaming use
◦ Complex relationship between the two – circularity of cause and effect
◦ Internet may be a source of trauma, a symptom of trauma, an obstacle to
recovery, and an attempt at recovery

◦ Exploration of internet usage:
◦ As self-medication – distraction/dissociation
◦ As attempt at (manageable) connection
◦ Alternate online identities – escape from self
◦ Online support, including with other survivors
◦ As attempt at social withdrawal/isolation
◦ As source of trauma – online abuse and bullying
◦ Note that survivors are more readily re-victimized online
◦ Online behavior is directly related to real-life victimization

Intervention
CLINICAL AND PUBLIC HEALTH STRATEGIES

“Put your own mask on first”
Examine your own use of digital
technology and social media
Allows for empathy and insight
Modeling is more important than
information

Before deciding to find a different
balance
Conduct a “fearless and searching moral inventory”
◦
◦
◦
◦

Reflect on the multiple roles that digital technology plays in your life
Who, what, when, where, how, and above all why you use it
Evaluate which areas are required and which ones are negotiable
For each context, decide whether your use is conscious, deliberate, necessary, and adds value to your
life
◦ Or whether it is habitual, automatic, unnecessary, and either fails to add value or actually detracts from
your productivity, relatedness, satisfaction, and enjoyment

Read about the negative impact of digital technology and social media
Seek out social support – don’t attempt to make a change in isolation
Recognize that you are stepping out of the mainstream, creating a counter-culture

Obstacles to unplugging
Peer pressure and fear-of-missing-out (FOMO)
◦ Belief that social media = social life
◦ Fear that unplugging is becoming a hermit

Work culture is now largely defined by digital technology
◦
◦
◦
◦

Instant responses
Frequent, random interruptions
“24-hour” workday
“…some businesses and other organizations have begun asking, and in some cases demanding, that
employees not check their office email on weekends.” - (Powers, 2010, p. 102)

Addiction to technology

◦ Intermittent reinforcement
◦ Dopamine bursts

Ubiquity – the Internet is (almost) everywhere

Swimming against the current
“We can allow ourselves to be carried along by the technological current, wherever it may be
taking us, or we can push against it.”
--Nicholas Carr, The glass cage: How our computers are changing us, p. 231

Clinical models and modalities
• CBT-IA
• Substance Abuse
•
•
•
•

Motivational interviewing
Harm reduction
Attending to craving, withdrawal, relapse
Framing digital use as inherently addictive

• Psycho-education

• Research on negative effects – physical, cognitive/academic, social/emotional, neurological/developmental

 Individual
 Family systems
 Structured outpatient
 Groups (parent support and adolescent)

Clinical interventions
Assessment itself is an intervention
◦
◦
◦
◦
◦

Creates insight and awareness of both positive and negative aspects
Creates possibility for alternative coping strategies
Reduces chances of re-victimization
Decreases risk of overuse
Improves sleep hygiene

Mindfulness

◦ Yoga, Tai Chi, Qigong
◦ DBT

Implications for counseling
Mindfulness techniques help to create:
◦
◦
◦
◦

Focus
Memory
Distress tolerance
Relatedness (decreased social anxiety)

Clients may be much less prepared for, able to tolerate, or interested in:
◦
◦
◦
◦

Empathy/compassion
Interpretation
Therapeutic relationship
Self-reflection

Implications for counseling
Developmentally, clients may be several years “younger”
◦
◦
◦
◦

Identity development – reliance on peer validation
Less ready for autonomy (cf. Kegan’s The Evolving Self)
Decreased impulse control and judgment
Decreased empathy or perspective-taking

As developmentally younger clients, they may need
◦
◦
◦
◦

Therapist as a more accessible model for behavior and identity
More concrete examples
More behavioral interventions
More psycho-educational, esp. regarding alexithymia, unplugging, social skills

Initial intervention strategy:
“Electronics fast”
“Time and again, I’ve realized that regardless of whether there exists any “true”
underlying diagnoses, successfully treating a child with mood dysregulation today
requires methodically eliminating all electronics use for several weeks — an
“electronics fast” — to allow the nervous system to “reset.”
If done correctly, this intervention can produce deeper sleep, a brighter and more even
mood, better focus and organization, and an increase in physical activity. The ability to
tolerate stress improves, so meltdowns diminish in both frequency and severity. The
child begins to enjoy the things they used to, is more drawn to nature, and imaginary or
creative play returns. In teens and young adults, an increase in self-directed behavior is
observed—the exact opposite of apathy and hopelessness.”
- Victoria Dunckley, MD, Psychology Today

Physiological benefits of “fasting”
Resynchronizes the body clock
Normalizes hormones, including stress hormones, growth hormone, and melatonin (the sleep
signal)
Redirects blood flow from primitive to more developed areas of the brain (e.g. the frontal lobe)
Enhances deep, restorative sleep
Rebalances brain chemistry, including dopamine
Reduces electrical ‘”excitability” of brain cells
Relieves overstimulated reward (addiction) and sensory pathways
Source:
Victoria Dunckley, MD

Functional benefits of “fasting”:
Strengthens mood regulation and stress tolerance
Improves executive function (focus, organization, following directions)
Establishes baseline for screen-time tolerability
Increases capacity for eye contact, reciprocal conversation, and empathy
Allows other treatments to work as they should
Clarifies diagnosis for mental, physical, behavioral, and learning issues
Decreases overall stress, arguing and constant negotiating in the home
Source:
Victoria Dunckley, MD

Public Health Strategies

Digital Detox:
Internet Usage as a Public Health Issue
61% admit to being addicted to the internet and their devices
The average American dedicates 30% of leisure time to perusing the web
50% of people prefer to communicate digitally rather than in person
67% of cellphone owners find themselves checking their device even when it’s not ringing or vibrating
One out of ten Americans report depression; heavy internet users are 2.5 times more likely to be
depressed
The average employee spends 2 hours a day recovering from distractions
1/3 of people would rather clean their toilets than their inbox
The average employee checks 40 websites a day, switching activities 37 times an hour, changing tasks
every two minutes.
http://digitaldetox.org/manifesto/

Digital Detox:
Internet Usage as a Public Health Issue
However, only 2% of people can actually multi-task without decline in performance.
60% of people say traditional vacation does not relieve their stress
33% of people admit to hiding from family and friends to check social media
High Social media use can trigger an increase in loneliness, jealousy and fear
95% of people use some type of electronics in the hour leading up to bed.
** Artificial light from screens increase alertness and suppress the hormone melatonin by up to
22%
– negatively affecting sleep, performance and mood.
1/3 of the global population has access to the internet
Unplugging for just one day can give some users mental and physical withdraw symptoms

Public Health Strategies
School-based interventions
◦
◦
◦
◦

Reducing use of digital technology (DT) in classroom instruction
Education in primary, middle, and high schools regarding risks of overuse of DT
Specific focus on risks of online bullying and other forms of predatory or abusive behavior
Deliberate programming for alternative forms of social connection
◦ Support groups
◦ Clubs
◦ Events

◦ Parent education

Public Health Strategies
Legislation regarding use of addictive strategies in design and marketing

◦ http://www.theatlantic.com/magazine/archive/2016/11/the-binge-breaker/501122/ (Tristan Harris)
◦ International strategies:
◦ prevalence rates for addiction internationally range from 1-38%
◦ http://m.thehindubusinessline.com/opinion/internet-addictions-a-public-health-issue/article8855831.ece
◦ France: companies over 50 employees must draft formal policies regarding after-hours DT use
◦ Japan: Education Ministry has started “internet fasting campus” that teach “the importance of human relationships”
◦ India: 25% of adolescents are addicted or have problematic use; 12% of the total population
◦ NIMHANS (mental health and neurosciences) has set up “internet de-addiction centres” in 4 cities
◦ South Korea: “I Will” centers for children, adolescents and young adults under age 24
◦ Provide “counseling, education, and alternative activities”
◦ China: over 300 treatment centers

Unplugging and Striking
a Balance
TIPS, STRATEGIES, DISCUSSION

Replace screen-time with face-to-face
time
Texting, posting, even Skype and FaceTime do not replace in-person conversation
Beware the mere presence of the device when talking (e.g., Turkle’s research)
Put the phone away, leave it in the car, turn off alerts
Schedule time to just talk
Seek out more meaningful topics – be deliberately more honest, real, vulnerable, curious
Make eye contact – seek to connect and understand
Listen, empathize, mirror visually and verbally, imagine the other person’s experience
Breathe, notice your physical and emotional reactions to the other person

What to do instead?
Cards, board games (MSU athletics
example)

Daydream, play

Reading, journaling (not blogging)

Tell stories, teach kids to narrate their day

Scrapbook, not Instagram

Art, music

Actually *talk* on the phone (not
texting)

Socializing that is screen-free, face-to-face

Write letters and thank-you cards
Go outside… (movement and exercise)
Meditation/mindfulness/yoga

Don’t distract from other activities by
“checking”
Stop filming every experience

Teaching young people about social
media
Discuss consequences of social media

◦ Cyberbullying – both as bully and victim
◦ bullycide

◦ Loss of emotional connection and support
◦ Difference between Friending and being actual friends

◦ Unreality of social media profiles – false persona
◦ Self-esteem based on likes and hits

◦ Everything on the internet is essentially permanent
◦ Consequences for future relationships, jobs

◦ Teach the value of face-to-face conversation
◦ Non-verbal communication
◦ Learning to read others’ emotions
◦ Learning to regulate and express one’s own emotions

Parenting
Interrupted/fragmented parenting impacts brain development (UC-Irvine study)
Form a parents coalition – your children will resent you less if their friends also have restrictions
Device as babysitter
Model good behavior
Importance of family conversation
Consider no devices for anyone in the car, at the dinner table, in the bedroom
One screen at a time – no texting while watching TV, etc.
Teach the value of boredom
Talk about the “good old days”
Anticipate being resented https://www.youtube.com/watch?v=5HbYScltf1c

Tips for Educators
Unplug yourselves and the classroom
Teach literacy offline
Encourage awareness of and reflection on the digital world
Creativity includes both hemispheres
◦
◦
◦
◦
◦

Dialogue
Empathy
Deep memory
Synthesis (not just analysis)
Imagination (dreams, fantasies, lateral thinking, crystallized insights, e.g., Oliver Sacks research)

Tips for Educators
Don’t assume computer literacy (ease of use does not equal understanding or expertise)
Teach research skills beyond Google and cut-and-paste
◦
◦
◦
◦

Analysis of the source (authority vs. popularity)
Hypothesis formation
Confirming and disconfirming evidence
Multiple ways of knowing

Encourage boredom
Teach active listening (eye contact, reflection, empathy, compassion, perspective-taking)

Tips for Educators – “soft skills”
value of “negative” emotions: sadness, frustration, guilt, embarrassment, outrage
struggle and failure
empathy and compassion
relationship, dialogue, and community
sensation, perception, and the body – awareness of the mind-body connection
downtime, boredom, silence, patience and self-reflection
nature – beauty, diversity, interdependence
passive receptivity, sitting still, meditation, mindfulness

What you can do: Suggested strategies
for unplugging
Find a small group of like-minded people
Stop using your devices 1-2 hours before sleep

◦ Use a dimmer setting on your device (e.g., Twilight ap)

Sleep away from your phone
Work/study away from your phone
Turn off your email when studying
Turn off alert messages on your devices
Schedule specific times to check messages
Take breaks – stand up every 30 minutes, stretch, move your body

The Internet is “Totalitarian”
“You could cooperate with the system or you could oppose it, but the one thing you could never
do, whether you were enjoying a secure and pleasant life or sitting in a prison, was not be in
relation to it. The answer to every question large or small was socialism. If you
substituted networks for socialism, you got the Internet.”
--Jonathan Franzen, Purity
(emphasis added)

Websites and Organizations
http://www.Digitaldetox.org

◦ “We are more globally connected than ever before, but life in the digital age is far from ideal. The
average American spends more than half of their waking life staring at a screen. The negative
psychological, social and cultural impact is real. Things need to change.“

http://www.pewinternet.org/2016/01/07/parents-teens-and-digital-monitoring/
http://nationaldayofunplugging.com/ (March 4-5, 2016)
◦ “Cell-phone sleeping bag”

shinrin-yoku, or forest bathing: The value of nature

◦ http://www.outsideonline.com/1870381/take-two-hours-pine-forest-and-call-me-morning

Screen-dimming applications
http://www.makeuseof.com/tag/get-good-nights-sleep-filtering-phones-blue-light/
http://www.dailymail.co.uk/sciencetech/article-3262634/Want-good-night-s-sleep-Changephone-s-blue-light-RED-Apps-claim-able-improve-rest.html

Suggested reading
Nicholas Carr

◦ The shallows: What the internet is doing to our brains
◦ The glass cage: How our computers are changing us

Sherry Turkle

◦ Alone Together: Why we expect more from technology and less from each other
◦ Reclaiming conversation: The power of talk in a digital age

Victoria Dunckley - Reset your child’s brain: A four week plan to end meltdowns, raise
grades and boost social skills by reversing the effects of electronic screen-time
Manfred Spitzer – Digitale demenz (in German and Dutch)
https://youtu.be/VBopndZ4uhI (YouTube lecture, 90 minutes, in English)
Adam Alter – Irresistible: The rise of addictive technology and the business of keeping us hooked

Suggested reading (continued)
William Powers - Hamlet’s Blackberry: Building a good life in the digital age
Frances Booth – The distraction trap: How to focus in a digital world
Kimberly S. Young – Caught in the net: How to recognize the signs of internet
addiction--and a winning strategy for recovery
I need to unplug: A journal for escaping the modern-day scourge of digital
distraction and information-overload and cord leashing even though the
cacophany of dings and boings and buzzes that herald the arrival of texts and
emails and headlines are bombarding my brain with craving-inducing dopamine
hits that themselves are indication enough that I should go off-the-grid in order to
actually experience people and emotions and breathing and the lost art of messy
human handwriting even if it’s only for a few minutes at a time.
- Who’s There, Inc., Venice, CA
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