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v

In today’s world, healthcare providers who see adolescent patients will undoubt-
edly encounter patients with mental health concerns. Anxiety and depression are 
common among adolescents and may present with physical, cognitive, or emo-
tional symptoms. Providers who care for adolescents will also experience the 
encroachment of technology into their patient’s lives and health, be it the patient 
who is distracted and texting during a clinical visit, the patient who asks ques-
tions about health information found via a common search engine like Google, 
or the patient who discloses that he is posting about depression on a popular 
blogging social media site like Tumblr. Given the overlap in mental health and 
technology for today’s adolescents, this book seeks to inform and empower 
healthcare providers to take on the challenges and opportunities presented by the 
intersection of mental health and technology.

With this book’s focus on adolescent mental health and technology, our 
goal was to provide salient information to a range of healthcare providers 
who may encounter these issues among their adolescent patients. These pro-
viders may include primary care providers such as pediatricians, family phy-
sicians, or internal medicine providers and specialists including in adolescent 
medicine and psychiatry. Adolescents also seek care from nurses, social 
workers, therapists, and counselors, in school-based as well as community- 
based settings. Providers such as nurse practitioners, physician assistants, and 
psychologists also provide care to adolescents across these clinical settings. 
These valuable providers may all be called upon to address mental health 
concerns among adolescent patients, and we hope this book will provide both 
familiar and new information to enhance clinical practice.

This book is organized using a public health framework. Thus, the early 
chapters focus on the epidemiology of mental health and on technology use 
by teens in health-related ways. Dr. Berman’s chapter on adolescent mental 
health provides an overview of the key mental health conditions, including 
diagnosis and treatment, among adolescents. Dr. Colditz et al.’s chapter 
describes current trends and rationale for how and why adolescents use online 
sources of information for health. Dr. Evans describes ways in which patients 
with mental health concerns use technology such as the Internet differently 
compared with peers without mental health concerns.

In the second part of the book, authors dive into associations between the 
offline and online worlds that affect mental health, presenting both positive 
and negative outcomes. Dr. Ahrens and Allison Schimmel-Bristow illustrate 
key aspects of special populations to consider in the relationship between 
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mental health and technology use, including foster youth, disabled youth, and 
other teens at risk. Dr. Charmaraman et  al. describe associations between 
mental health symptoms, social media use, and self-reported mental health, 
while Dr. Radovic et al. go into greater detail about social media use and dis-
play of depressive symptoms online. Drs. Selkie and Kota describe the phe-
nomenon of cyberbullying and its impact on mental health. Dr. Cheever 
et al.’s chapter focused on multitasking illustrates how this approach to tech-
nology use can affect mental health, as well as other health and academic out-
comes. This part also includes two chapters on technology-driven illnesses, 
including a chapter by Dr. Gentile et al. describing Internet Gaming Disorder, 
and one by Dr. Cheever et al. describing Problematic Internet Use.

The third part of the book focuses on technology use for the purposes of 
diagnosis or screening for, intervention, and treatment of mental health con-
ditions. This includes Dr. Doryab’s chapter on using technology to identify 
symptoms of mental illness and Dr. Adrian and Aaron Lyon’s chapter discuss-
ing new approaches using machine learning to identify risk of suicide. In this 
part, we also highlight promising approaches to using technology to improve 
intervention and treatment for mental health concerns and illnesses. Dr. 
Myers and Jennifer McWilliams provide updates on telemental health. Dr. 
Santesteban-Echarri et al. describe social media interventions for improving 
mental health. Dr. Ranney illustrates the emerging role of texting in mental 
health interventions. Dr. Khan et al. describe promising online intervention 
approaches for mental health conditions. Drs. DeRosier and Thomas provide 
a delightful overview of games for mental health, and Dr. Lindheim and 
Harris describe innovations in mobile applications for mental health. And 
finally, we conclude with a chapter by Dr. Cash et al. describing organizations 
that have developed multi-tech approaches including online pages, social 
media platforms, and other components to present comprehensive programs 
using technology.

Throughout this book, we aim to provide the most recent, evidence-based 
approaches that are applicable to clinical practice. To maintain our focus on 
the application of the information in this book to clinical practice, each chap-
ter includes a patient case illustrating key components of the chapter con-
tents. While we recognize that technology moves quickly, it is our goal that 
the key approaches and adolescent health considerations described in this 
book will remain salient even as new platforms and websites emerge. Thus, 
providers can apply lessons from this read to future tech advances to under-
stand their clinical implications.

Pittsburgh, PA Ana Radovic 
Madison, WI  Megan Moreno 

Preface



vii

Part I Epidemiology of Mental Health and Technology

 1  An Overview of Adolescent Mental Health  . . . . . . . . . . . . . . . . . . . 3
Henry Berman

 2  Adolescents Seeking Online Health Information:  
Topics, Approaches, and Challenges . . . . . . . . . . . . . . . . . . . . . . . . 21
Jason B. Colditz, Michelle S. Woods, and Brian A. Primack

 3  How Mental Health Conditions Affect Online  
Use and Access . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Yolanda N. Evans

 4  Technology Use Among Special Populations  . . . . . . . . . . . . . . . . . 43
Allison Schimmel-Bristow and Kym R. Ahrens

Part II  Associations Between Mental Health Symptoms  
and Technology Use

 5  Positive and Negative Associations Between Adolescent  
Mental Health and Technology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Linda Charmaraman, Tracy Gladstone, and Amanda Richer

 6  Social Media Use and Display of Depressive Symptoms  
Online by Adolescents and Young Adults . . . . . . . . . . . . . . . . . . . . 73
Ana Radovic, Olga Santesteban-Echarri, Mario Álvarez-Jiménez, 
John Gleeson, Simon M. Rice, and Megan A. Moreno

 7  Cyberbullying and Mental Health . . . . . . . . . . . . . . . . . . . . . . . . . . 89
Rajitha Kota and Ellen Selkie

 8  Media Multitasking and Mental Health . . . . . . . . . . . . . . . . . . . . 101
Nancy A. Cheever, Kristin Peviani, and Larry D. Rosen

 9  Internet Gaming Disorder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
Jeffrey N. Rokkum, Jorge A. Blanco-Herrera, Manuela E. 
Faulhaber, and Douglas A. Gentile

 10  When Does Internet and Smartphone Use Become  
a Problem? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  121
Nancy A. Cheever, Megan A. Moreno, and Larry D. Rosen

Contents



viii

Part III Use of Technology for Diagnosis, Intervention, and Treatment

 11  Identifying Symptoms Using Technology . . . . . . . . . . . . . . . . . . . 135
Afsaneh Doryab

 12  Social Media Data for Online Adolescent Suicide Risk 
Identification: Considerations for Integration Within  
Platforms, Clinics, and Schools . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
Molly Adrian and Aaron R. Lyon

 13  Telemental Health . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
Jennifer McWilliams and Kathleen Myers

 14  Social Media Interventions for Adolescents and  
Young People with Depression and Psychosis  . . . . . . . . . . . . . . . 187
Olga Santesteban-Echarri, Mario Álvarez-Jiménez,  
John Gleeson, and Simon M. Rice

 15  The Role of Texting in Addressing Mental Health . . . . . . . . . . . . 207
Megan L. Ranney, Anthony R. Pisani, and Lauren S. Chernick

 16  Online Therapy for Adolescent Mental Health  . . . . . . . . . . . . . . 217
Huma Ali Khan, Karen Bernstein, and Benjamin Van Voorhees

 17  Video Games and Their Impact on Teens’ Mental Health . . . . . 237
Melissa E. DeRosier and James M. Thomas

 18  Apps for Mental Health  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255
Oliver Lindhiem and Jordan L. Harris

 19  Comprehensive Approaches Using Technology to  
Address Mental Health . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265
Scottye J. Cash, Stephanie Craig Rushing,  
and David Stephens

 Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293

Contents



ix

Molly Adrian Department of Psychiatry and Behavioral Sciences, University 
of Washington, Seattle, WA, USA

Kym R.  Ahrens Division of Adolescent Medicine, Department of Pediatrics, 
Center for Child Health Behavior and Development, Seattle Children’s 
Hospital and Research Institute, Seattle, WA, USA

Mario Álvarez-Jiménez Orygen, The National Centre of Excellence in Youth 
Mental Health, Melbourne, VIC, Australia

Centre for Youth Mental Health, The University of Melbourne, Melbourne, 
VIC, Australia

Henry Berman University of Washington School of Medicine, Seattle,  
WA, USA

Karen Bernstein Division of Adolescent Medicine, University of Illinois 
Hospital, Chicago, Chicago, IL, USA

Jorge A. Blanco-Herrera Iowa State University, Ames, IA, USA

Scottye J. Cash The Ohio State University, Columbus, OH, USA

Linda Charmaraman Wellesley Centers for Women, Wellesley College, 
Wellesley, MA, USA

Nancy A. Cheever Department of Communications, California State 
University, Dominguez Hills, Carson, CA, USA

Lauren S. Chernick Pediatric Emergency Department, New York-
Presbyterian Children’s Hospital, New York, NY, USA

Jason B. Colditz Center for Research on Media, Technology, and Health, 
University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

Melissa E. DeRosier 3C Institute, Durham, NC, USA

Afsaneh Doryab Carnegie Mellon University, Pittsburgh, PA, USA

Yolanda N. Evans Seattle Children’s Hospital, University of Washington, 
Seattle Children's Hospital, Seattle, WA, USA

Manuela E. Faulhaber Iowa State University, Ames, IA, USA

Douglas A. Gentile Iowa State University, Ames, IA, USA

Contributors



x

Tracy Gladstone Wellesley Centers for Women, Wellesley College  
Wellesley, MA, USA

John Gleeson School of Psychology, Australian Catholic University, 
Melbourne, VIC, Australia

Jordan L. Harris University of Pittsburgh Medical Center, Pittsburgh, PA, 
USA

Huma Ali Khan University of Illinois Hospital, Chicago; John H. Stroger, 
Jr. Hospital of Cook County, , Chicago, IL, USA

Rajitha Kota University of Wisconsin School of Medicine and Public 
Health, Madison, WI, USA

Oliver Lindhiem Department of Psychiatry, University of Pittsburgh, 
Pittsburgh, PA, USA

Aaron R. Lyon Department of Psychiatry and Behavioral Sciences, 
University of Washington, Seattle, WA, USA

Jennifer McWilliams Department of Behavioral Health, Children’s Hospital 
& Medical Center, Omaha, NE, USA

Megan A. Moreno Department of Pediatrics, University of Wisconsin- 
Madison, Madison, WI, USA

Kathleen Myers Department of Psychiatry and Behavioral Sciences, 
University of Washington, Seattle, WA, USA

Department of Psychiatry and Behavioral Medicine, Seattle Children’s 
Hospital, Seattle, WA, USA

Kristin Peviani Department of Psychology, Virginia Tech, Blacksburg, VA, 
USA

Anthony R. Pisani Department of Psychiatry (Psychology) and Pediatrics, 
University of Rochester Medical Center, Rochester, NY, USA

Brian A. Primack Center for Research on Media, Technology, and Health, 
University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

Ana Radovic University of Pittsburgh School of Medicine, Children’s 
Hospital of Pittsburgh of UPMC, Pittsburgh, PA, USA

Megan L. Ranney Emergency Digital Health Innovation Program, 
Department of Emergency Medicine, Alpert Medical School, Brown 
University, Providence, RI, USA

Simon M. Rice Orygen, The National Centre of Excellence in Youth Mental 
Health, Melbourne, VIC, Australia

Centre for Youth Mental Health, The University of Melbourne, Melbourne, 
VIC, Australia

Amanda Richer Wellesley Centers for Women, Wellesley College, 
Wellesley, MA, USA

Contributors



xi

Jeffrey N. Rokkum Iowa State University, Ames, IA, USA

Larry D. Rosen Department of Psychology, California State University, 
Dominguez Hills, Carson, CA, USA

Stephanie Craig Rushing Northwest Portland Area Indian Health Board, 
Portland, OR, USA

Olga Santesteban-Echarri Orygen, The National Centre of Excellence in 
Youth Mental Health, Melbourne, VIC, Australia

Centre for Youth Mental Health, The University of Melbourne, Melbourne, 
VIC, Australia

Department of Psychology, Universitat Rovira i Virgili, Tarragona, Spain

Allison Schimmel-Bristow Department of Counseling, Education Psychology, 
and Research, The University of Memphis, Memphis, TN, USA

Ellen Selkie Division of Adolescent Medicine, Department of Pediatrics, 
University of Michigan, Ann Arbor, MI, USA

David Stephens Northwest Portland Area Indian Health Board, Portland, 
OR, USA

James M. Thomas 3C Institute, Durham, NC, USA

Benjamin Van Voorhees Department of Pediatrics, University of Illinois 
Hospital, Chicago, Chicago, IL, USA

Michelle S. Woods Center for Research on Media, Technology, and Health, 
University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

Contributors



Part I

Epidemiology of Mental Health and 
Technology



3© Springer International Publishing AG 2018 
M.A. Moreno, A. Radovic (eds.), Technology and Adolescent Mental Health,  
https://doi.org/10.1007/978-3-319-69638-6_1

An Overview of Adolescent  
Mental Health

Henry Berman

 Overview

You arrive at your office one morning and see 
that your first patient is Danny, a 15-year-old boy, 
brought in by his mother.

Danny was referred by his pediatrician because of 
her concerns about changes in his behavior over 
the past several months. Danny had been a good 
student, but his grades are deteriorating, and he 
has recently been truant. He seems withdrawn to 
his parents and friends, and last week he quit the 
soccer team, which he had always enjoyed, after a 
fight with the coach.

There are a number of diagnoses or condi-
tions that could explain Danny’s behavior, 
including anxiety, depression, ADHD, a his-
tory of abuse (domestic violence, sexual, bul-
lying, etc.), disruptions at home, or Sex, Drugs, 
and Rock ‘n’ Roll, a phrase specialists in ado-
lescent medicine often use to describe normal 
adolescent behavior. There are seldom hints 
from a physical examination or a blood test 
that point to a diagnosis in patients with this 
kind of presentation. Danny’s clinician will 
need to gather most of the information he needs 
by interviewing him.

 Interviewing Teens

It is not uncommon for teens to show up with-
out an established diagnosis. Before clinicians 
begin to ask about onset, symptoms, previous 
history, family history, etc., they need to 
understand the world of that teen. The estab-
lished approach to learning about that is the 
HEADSS interview.1 HEADSS is the acronym 
for home, education, activities, drugs, sexual 
activities/issues, and suicidal ideation or 
behaviors/depression (see [1, 2] for informa-
tion about the HEADSS interview and its 
usefulness).

There are three goals for the HEADSS inter-
view. In order of importance, they are:

 1. To establish a relationship with a patient. Teens 
do not expect an adult to take an interest in their 
lives and experiences. Just by asking such ques-
tions, and listening without judgment, a clinician 
can gain trust quickly. Trust is the essence of ado-
lescent medicine—teens who trust their medical 
provider will answer questions honestly, and are 
more likely to adhere to recommended treat-
ments [3].

1 The author of this chapter created the HEADS system as 
a way to obtain a “social history.” Several years later, S for 
suicidal ideation and behaviors/depression was added, 
thus converting the approach to a psychosocial history.

H. Berman, M.D.
University of Washington School of Medicine, 
Seattle, WA, USA
e-mail: henry.berman@seattlechildrens.org
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The HEADSS interview uses the same approach 
as a “cognitive interview,” created to interview wit-
nesses and victims. A succinct explanation for this 
approach is: “Rapport is essential and the inter-
viewer, therefore, needs to be socially skilled in 
order to put the interviewee at their ease and give 
them license to tell their story in detail. The inter-
viewer needs to be very attentive to what the inter-
viewee is saying. This attentiveness and freedom 
from interruption seems to encourage interviewees 
to provide copious detail, apparently serving as 
affirmation that they are being taken seriously (in 
our research, incidents lasting minutes were 
recalled in interviews exceeding an hour)” [4].

 2. To assess how well a teen is progressing in 
managing the journey from the end of child-
hood to beginning of adulthood, discussed in 
the last section of this chapter.

 3. To identify risk factors and/or risky behaviors.

(With teens, one never knows what a simple 
question will elicit. Simon Clarke, an Australian 
specialist in adolescent medicine, had the fol-
lowing experience: “One nice youngster, who 
was 14, with severe learning difficulties, had a 
reading age of 7. He had spent 3 years in first 
class, 2 years in second and 2 years in third. 
When I asked, ‘Did you burn your school down?’ 
he replied, ‘yes,’ much to the surprise of his jail-
ors”) [5].

In addition, a complete HEADSS interview 
may yield a diagnosis that would not have been 
considered using a standard medical workup.

Case

JH is a 15-year-old boy who had been 
taken to the emergency department by 
ambulance several times because of sei-
zures. The ED staff had not been able to 
determine the cause, so they referred JH 
to the pediatrics clinic for a comprehen-
sive workup. The resident who assessed 
the patient could not find any condition 
that may have caused the seizures, so he 
asked for help from the clinic attending. 

HEADSS had been developed by then but 
had not been disseminated. The resident 
had not been taught the HEADSS inter-
view; the attending, however, was famil-
iar with that approach to interviewing.

Even though there did not seem to be 
any purpose in asking HEADSS ques-
tions of a patient with a seizure disorder, 
the attending physician felt this was the 
one thing he could do that the resident 
had not. To the question, “What grade are 
you in?” the patient responded “eighth 
grade.” (A 15-year-old would generally 
be in ninth grade.) The most common 
reason for a student to be held back was 
poor attendance, so the physician asked, 
“How many days of school did you miss 
last year?” The patient replied, “I haven’t 
been to school for a year.” To the follow-
up question “Why is that?” the patient 
answered “I am afraid to leave my 
apartment.”

It was a small step for the physician to 
come to the conclusion that JH suffered from 
extreme anxiety and would have had severe 
panic attacks which, in turn, had caused 
hyperventilation, which lowers carbon diox-
ide (CO2). Very low CO2 can cause carpo-
pedal spasms, which appear to be a seizure. 
By the time an ambulance brought JH to the 
ED, he had been breathing normally for long 
enough that all of his blood tests were nor-
mal. The correct diagnosis was made only 
because the question “What grade are you 
in?” is part of the HEADSS interview.

To determine the underlying cause or 
causes of behavior changes, clinicians need 
to understand not only the adolescent but 
also adolescence. They need to be able to 
sort out “normal” behaviors for this age 
group from concerns caused by life situa-
tions and also from problems that have a 
diagnosis and need further evaluation. This 
chapter discusses the likely causes of worri-
some behaviors and provides information 
on each, including prevalence and the most 
effective treatments.

H. Berman
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 Common Mental Health Concerns 
in Adolescents

 Anxiety Disorders

 Background on Anxiety Disorders
These are among the most common of mental ill-
nesses in teens; the NIH estimates a 25% lifetime 
prevalence in 13- to 18-year-olds. However, an 
NIMH study found that only 18% of adolescents 
with clinical anxiety ever receive treatment [6]. 
Identifying and managing adolescent anxiety can 
be challenging. Symptoms and the focus of anxi-
ety are varied and are often misidentified in pri-
mary care as somatic complaints due to “normal” 
teenage stress. They frequently become manifest 
in early adolescence and can be incapacitating.

 Diagnosing an Anxiety Disorder
The DSM-5 criteria for generalized anxiety dis-
order (GAD) state that the diagnosis requires the 
presence of excessive anxiety and worry about a 
variety of topics, events, or activities; in addition, 
worry occurs more often than not for at least 
6 months and is clearly excessive.

Many individuals with GAD experience symp-
toms such as sweating, nausea, or diarrhea.

• The anxiety, worry, or associated symptoms 
make it hard to carry out day-to-day activities 
and responsibilities. They may cause prob-
lems in relationships, at school or at work, or 
in other important areas.

• These symptoms are unrelated to any other 
medical conditions and cannot be explained by 
the effect of substances, including a prescrip-
tion medication, alcohol, or recreational drugs.

• These symptoms are not better explained by a 
different mental disorder.

The first two questions of the GAD-7 [44] 
(Generalized Anxiety Disorder, seven questions) 
serve as a screening for general anxiety. If the 
answers to the first two questions add up to three 
or more, then all seven questions should be asked. 
GAD-7 [44] is Chart 1.1 in Appendix.

A second validated tool for diagnosing anxiety 
in subjects 8 to 18 is Screening Children for 
Anxiety-Related Emotional Disorders (SCARED). 

Chart 1.2 in the Appendix includes a brief version, 
the SCARED-5, and the URL for the full 
SCARED. One advantage of the SCARED tool is 
that it provides a score for each of the five types of 
anxiety.

 Why Would We Consider Anxiety 
as the Cause of Danny’s Behaviors?
• He may have difficulty concentrating in class 

because he is afraid something awful might 
happen, leading to a falloff in his school 
performance.

• Perhaps he has begun to miss school because 
he has social anxiety. He is afraid that his 
teacher will call on him and he won’t know the 
right answer, so the other students will make 
fun of him.

• Perhaps the coach criticized him for letting an 
opponent score, and he was so humiliated he 
quit the team.

 Treating an Anxiety Disorder
Mild anxiety disorders that do not appear to 
be causing serious problems can be managed 
with support from a clinician, along with non- 
medication interventions. These include breath-
ing exercises, muscle relaxation, therapeutic 
imaging, journaling, exercise, and involvement 
in art or music. Today, some of these modalities 
may be taught using technology. Websites and 
apps exist to support teaching breathing exer-
cises and muscle relaxation. Journaling can hap-
pen both offline and online, and art and music 
are accessed in both tactile and virtual worlds. 
Another modality of treatment is biofeedback. 
Biofeedback harnesses the power of technology 
to visually show vital signs such as breathing 
and heart rate. Then, as a patient learns to relax, 
he or she can visualize the change in these vital 
signs in real time. A review of the literature 
found that “biofeedback of various modalities 
is effective for anxiety reduction” [7].

For patients who have moderate anxiety that 
is causing them some, but not severe, problems, 
cognitive behavioral therapy (CBT) is the best 
choice. For patients who are resistant to therapy, 
medication is helpful, while for patients with 
moderate-to-severe anxiety, medication is neces-
sary. One study that included 488 children and 

1 An Overview of Adolescent Mental Health
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adolescents found that medication alone was 
more effective than CBT alone; the two together 
had an excellent success rate of 81% [8].

Patients who need medication are treated 
with an SSRI (selective serotonin reuptake 
inhibitor). (The FDA has approved sertraline 
(Zoloft) for the treatment of anxiety in teens. If 
it is not effective, or there are too many side 
effects, then clinicians generally “cross-taper” 
to a different SSRI.)

The DSM-5 describes five kinds of anxiety: 
general anxiety, separation anxiety, social anxi-
ety, panic disorder, and phobias. Several of 
these—phobias in particular—respond well to 
desensitization. Other forms of anxiety are well 
treated by encouraging the teen to “avoid the 
avoidance,” since avoiding the situation that 
causes anxiety makes it worse. Sometimes the 
level of fear or anxiety is reduced by pervasive 
avoidance behaviors. Panic attacks feature prom-
inently within the anxiety disorders as a particu-
lar type of fear response. They are not limited to 
anxiety disorders and can be seen in other mental 
disorders as well.

 School Refusal Behaviors

Case

WG, a senior in high school, was referred 
to the adolescent clinic by the gastroen-
terology clinic where he had been evalu-
ated for nausea and vomiting that had 
caused him to miss school for the past 
month. Their doctors had done a series of 
tests, all of which were normal, and had 
sent him to the adolescent clinic in the 
hope that they could determine the cause 
of his symptoms. WG was asked to 
describe his experience; it was notewor-
thy that the symptoms occurred only on 
school days.

When asked when his symptoms had 
started, he replied “early July.” And when 
asked had any particular event occurred 
before he had become sick, he said, “My 
father came home from work one day and 
beat up my mother so severely she was 
afraid she was going to die.” His father sub-

sequently spent some time in jail and was 
released with the requirement that he stay 
away from the house for several months 
and take a course in anger management.

His father returned to the home at the 
beginning of September, and WG said 
everything was fine now. But, no surprise, 
his mother was not fine. She worked eve-
nings and slept at home during the day. 
Subconsciously, WG knew she was still in 
danger—and if he was home, she would 
be safe.

“School refusal behaviors” (previously 
called “school phobia” or “school avoid-
ance”) refer to a child-motivated refusal to 
attend school and/or difficulty remaining in 
classes for an entire day. Although it is not 
classified as one of the anxiety disorders, it 
is caused by the interaction of several of 
them, so is discussed here. The problem 
may manifest as lengthy absences from 
school, skipping classes during the day, 
being late to school, or misbehaving in the 
morning in an attempt to miss school. 
Some youths manage to attend school but 
do so with great dread and distress.

Extended school refusal behaviors can 
lead to serious short-term and long-term 
consequences if left unaddressed. These 
consequences include academic problems, 
social alienation, family conflict and stress, 
school dropout, delinquency, and occupa-
tional and marital problems in adulthood. 
School refusal is extraordinarily difficult to 
treat. Teens who suffer from both separa-
tion anxiety (making it difficult for them to 
leave for school) and social anxiety (mak-
ing it difficult for them to be in school) are 
particularly difficult to help. Also, any of 
the other anxiety disorders or any combina-
tion can potentiate school refusal.

Common symptoms include anxiety, 
depression, withdrawal, fatigue, crying, and 
physical complaints such as stomachaches 
and headaches. More disruptive symptoms 
may include tantrums, dawdling, noncompli-
ance, arguing, refusing to move, running away 
from school or home, and aggression [9].
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Barriers: Anxiety is the stepchild of behav-
ioral medicine. For example, the psychiatry 
department of a highly regarded children’s hospi-
tal opened a program in the rural part of the state 
in order to provide care to the children who had 
no access to mental health services. The 
announcement of the program described which 
children would be eligible to receive care: those 
who have a diagnosis of mild-to-moderate 
depression or disruptive behavior [e.g., hyperac-
tive/impulsive ADHD and/or an oppositional 
behavior disorder]. There was no mention  
of anxiety.

Why are teens with anxiety underserved? 
Perhaps it is because teens with depression look 
and act depressed, whereas those with anxiety 
may show no outward signs of their disorder. In 
addition, there are five different kinds of anxiety, 
each presenting in a different way. For the most 
part, clinicians receive little training in under-
standing this complex diagnosis.

 Depression

 Major Depressive Episode (from 
the DSM-5) condensed

To qualify for “major depressive disorder” 
(MDD), patients need to have been experiencing 
symptoms almost every day for at least 2 weeks 
that are more intense than the normal fluctua-
tions in mood that all of us experience in our 
daily lives. They need to have at least five of nine 
symptoms to qualify; one of these five has to be 
either depressed mood or loss of interest or plea-
sure in activities. The NIH estimates that 12.5% 
of the US population aged 12 to 17 has had 
depression. The prevalence of depression is 
much higher in females (19.5%) than males 
(5.8%). As for age, the prevalence in 12-year-
olds is 5.4%, rising to 16.1% at age 15. And 
depression is more common in Whites (13.4%) 
and Hispanics (12.6%) than in Asians (9.7% and 
Blacks (9.0%). It is highest in teens with two of 
more races (15.6%) [10].

 What About His Behaviors Would 
Lead Us to the Conclusion That 
Danny May Have Depression?

 A. Symptoms

 1. Depressed mood most of the day, almost 
every day, indicated by subjective report or 
by the report of others. This mood might be 
characterized by sadness, emptiness, or 
hopelessness.

 2. Markedly diminished interest or pleasure in 
all or almost all activities most of the day.

 3. Significant weight loss or weight gain when 
not dieting.

 4. Inability to sleep or oversleeping.
 5. Psychomotor agitation or retardation.
 6. Fatigue or loss of energy.
 7. Feelings of worthlessness or excessive or 

inappropriate guilt.
 8. Diminished ability to think or concentrate, or 

indecisiveness.
 9. Recurrent thoughts of death (not just fear of 

dying), recurrent suicidal ideation without a 
specific plan, or a suicide attempt or a specific 
plan for killing themselves.

People who die from suicide usually had 
exhibited one or more warning signs through 
what they said or what they did, including talking 
about suicide or having no reason to live, with-
drawing from activities, visiting or calling people 
to say goodbye, or giving away prized posses-
sions. They also may have had mood changes 
such as depression, loss of interest, anxiety, and 
irritability. One study found that patients with a 
previous suicide attempt were 38 times more 
likely to eventually die from suicide than those 
with no past attempts [11].

 B. Symptoms cause clinically significant dis-
tress or impairment in social, occupational, 
or other important areas of functioning.

 C. The episode is not due to the effects of a sub-
stance or to a medical condition.

1 An Overview of Adolescent Mental Health
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Depression can cause low energy and con-
centration difficulties. At school, this may lead 
to poor attendance, a drop in grades, or frus-
tration with schoolwork in a formerly good 
student.

The American Academy of Pediatrics recom-
mends that all adolescents 11–21 be screened for 
depression with the PHQ-2 (Patient Health 
Questionnaire, two questions); if the answer to 
either question is “yes,” then the full PHQ-9 is 
administered (Chart 1.3, PHQ-A, Appendix).

In the past 2 weeks, have you been bothered 
by:

0 1 2 3

Not 
at all

Several 
days

More 
than 
half the 
days

Nearly 
every 
day

1.  Little interest 
or pleasure in 
doing things?

2.  Feeling down, 
depressed, 
irritable, or 
hopeless?

 Treating Depression

Mild depression that does not appear to be caus-
ing problems can be managed with support from 
a clinician along with non-medication interven-
tions. These include breathing exercises, muscle 
relaxation, therapeutic imaging, journaling, exer-
cise, and involvement in art or music.

For patients who have mild-to-moderate 
depression that is causing them some, but not 
severe, distress, cognitive behavioral therapy 
may be helpful. Moderately severe depression is 
treated by medication, therapy, or both, and 
severe depression is treated with both. A review 
article published in 2006 found that treating 
depressed teens with medication alone was more 
effective than therapy alone; the combination was 
the most effective [12].

Fluoxetine (Prozac) is the only SSRI approved 
by the FDA for treating children and adolescents 
for depression. However, if it is not effective, or 
causes persistent side effects, other medications 
in the same family are used.

 Persistent Depressive Disorder:  
PDD (Dysthymia)

Dysthymia is a chronic condition characterized 
by depressive symptoms that occur for most of the 
day, more days than not, for at least 1 year (2 years 
in adults). This disorder is often associated with 
impaired school performance and poor social 
interactions, plus irritability and crankiness. 
Adolescents with this condition also have low 
self-esteem and are pessimistic and are at high 
risk to develop major depression. The symptoms 
must have been present for at least 1 year. During 
this period, any symptom-free interval cannot 
have lasted longer than 2 months. Treatment 
includes both medication and talk therapy.

 Bipolar Disorder

The phrase “bipolar disorder” is used to describe a 
set of “mood swing” conditions, the most severe of 
which, in the past, was called “manic depression.” 
These patients suffer recurrent episodes of high or 
elevated moods (mania or hypomania) and depres-
sion. Most experience both the highs and the lows. 
Occasionally people can experience a mixture of 
both highs and lows at the same time, or switch 
during the day, giving a “mixed” picture of symp-
toms. A very small percentage of sufferers of bipo-
lar disorder only experience the “highs.” People 
with bipolar disorder experience normal moods in 
between their mood swings [13].

A clinician concerned about these behaviors 
should refer such a patient to a psychiatrist, request-
ing an urgent assessment due to greater severity 
and more complicated medication management.

Barriers to receiving care for all of these 
depressive disorders include a severe shortage of 
child and adolescent psychiatrists.

 ADHD

 What Is ADHD (Attention-Deficit/
Hyperactivity Disorder)?

The DSM-5 defines ADHD as a persistent pattern 
of inattention and/or hyperactivity-impulsivity that 
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interferes with functioning or development, has 
symptoms presenting in two or more settings (e.g., 
at home, school, or work; with friends or relatives; 
in other activities), and negatively impacts directly 
on social, academic, or occupational functioning. 
Several symptoms must have been present before 
age 12. A patient may have hyperactivity/impulsiv-
ity alone, inattention alone, (labeled ADHD without 
hyperactivity/impulsivity), or the “combined type.” 
The NIH estimates a prevalence of 11% [14].

It is difficult to come to any definitive conclu-
sions about the epidemiology of ADHD. Most 
studies are based on patients of different gender 
or of different ethnic backgrounds or different 
socioeconomic status. Results can be distorted by 
the source of the subjects (e.g., if based on 
patients seen in clinical settings, it will exclude 
teens who were not seen by a provider and who 
may be of a different age or gender). Or the vari-
able may be how concerned parents are about 
school grades; the more important grades are to 
parents, the more likely they will bring their chil-
dren to a clinician’s office for an evaluation, and 
the more likely it will be that ADHD is found.

A comprehensive analysis by the National 
Committee on Health Statistics found that 13.3% 
of boys and 5.6% of girls aged 4–17 had ever 
been diagnosed with ADHD. Prevalence was 
highest among non-Hispanic white children and 
lowest among Hispanic children. And prevalence 
was higher for children with family income less 
than 200% of the federal poverty threshold than 
for children with family income at 200% or more 
of the poverty threshold. Most experts believe 
that girls are more apt to have inattentive ADHD 
than the hyperactive version. Since being inatten-
tive is less obvious than being hyperactive/impul-
sive, that might be the basis for some of the 
difference in gender frequency [15].

 What Is the Cause of ADHD?

Our present understanding is that ADHD is caused 
by a deficit in the circulation of several neurotrans-
mitters, primarily dopamine. The frontal lobes, 
basal ganglia, corpus callosum, and cerebellum 
have emerged as the primary areas of the brain 
showing deficits. These areas are interconnected by 

a network of neurons. Together, they regulate atten-
tion, thoughts, emotions, behavior, and actions. 
Studies in ADHD patients have showed slower 
maturation or reduced activity in these areas of the 
brain. The activity between these areas is main-
tained by neurotransmitters, in particular dopa-
mine, with involvement of the frontal lobes, basal 
ganglia, corpus callosum, and cerebellum [16].

A deficit in the amount of dopamine leads to a 
delay in the development of “executive func-
tions.” Executive functions are a set of cognitive 
processes—including attentional control, inhibi-
tory control, working memory, cognitive flexibil-
ity, and planning—that are necessary for the 
cognitive control of behavior [17].

There is a strong genetic factor. A twin study 
with 1938 pairs found there was heritability of 
0.75–0.91, robust across familial relationships 
(twin, sibling, and twin sibling) and across defini-
tions of ADHD [18]. It is not unusual for parents to 
say that there is no family history of ADHD. But a 
query about behaviors, as opposed to a diagnosis, 
may lead to a discussion of a father who never grad-
uated from high school or a mother who is always 
late, often loses her keys, cannot hold down a job, 
etc. And, as the clinician asks parents about their 
teen, they may suddenly come to the realization that 
they themselves may have undiagnosed ADHD.

 What About His Behaviors Would 
Lead Us to the Conclusion That 
Danny May Have ADHD?

His grades are deteriorating. Many teens with 
ADHD have above-average intelligence. They do 
well in lower grades where most of their classes 
are with one teacher in one room. That teacher 
knows that Danny needs reminders to pay atten-
tion, and she is happy to do that, since he is very 
receptive to her reminders. Once these teens are in 
a school situation where each class is in a differ-
ent room, with a different teacher, their problems 
with being organized move from the background 
to the foreground. These problems are exacer-
bated by the increasing complexity of the course 
work and in the importance of homework. Danny 
may be discouraged by his poor grades, so he 
skips school to play video games. (Video games 
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are characterized by continuous action and are, 
therefore, particularly attractive to teens with 
ADHD with their very short attention spans.)

Difficulty in sustaining attention can show up 
in problems in certain sports. Soccer is a particu-
lar problem for teen athletes at the high school 
level. There are 20 players scattered over a field 
that measures about 70 yards in width and 100 
yards in length. Who is supposed to do what, 
when, and where? With experience, teens learn, 
but it takes more concentration than a sport like 
basketball, where everyone is moving all the time; 
there are only ten players, and the court is 94 by 
50 feet. The problem is even more likely to occur 
at practice—when only a few players are involved 
in practicing a particular aspect of the game.

Teens with ADHD are less likely to have 
friends. Acting without thinking, blurting out 
comments, and not paying attention to conversa-
tions—all of these behaviors can interfere with 
their ability to make and keep friends.

 Diagnosing ADHD

The diagnosis is made based on answers by parents, 
teachers, and the teen to a structured questionnaire 
(Chart 1.4, Teen Behavior Checklist, Appendix).

DSM-5 lists the 18 questions that determine 
the likelihood of the diagnosis. If the score for 
either “inattention” or “hyperactive/impulsive” is 
≥6, and the behaviors cause problems in more 
than one setting, the clinician can make tentative 
diagnosis of ADHD. (For subjects 18 or older, 
only five need to be positive.) For children, it is 
important to ask teachers to answer the same 
questions; however, that is seldom useful with 
teens. They can have up to six teachers, each with 
30 students per class, making it difficult for a 
given teacher to notice behaviors of any one stu-
dent. And whereas they can’t miss noticing a 
hyperactive student, they are not likely to pay as 
much attention to one who is only inattentive.

 Is It a “Real Diagnosis?”

No blood test or radiological procedure is useful 
in diagnosing ADHD. That contributes to the 
confusion surrounding the disorder. In addition, 

pronouncements about ADHD from celebrities, 
the media, neighbors, and grandparents create 
additional barriers. Fortunately, the medications 
act very quickly, so clinicians can determine 
easily if they are effective. The patient can stop 
at any time without risks or side effects. At 
times the improvement is so quick and so sub-
stantial that the parent is amazed, calling it “a 
magic pill.”

 Is ADHD Overdiagnosed?

The section on ADHD in the CDC site states that 
“less than 1 in 3 children with ADHD received 
both medication treatment and behavior therapy, 
the preferred treatment approach for children 
ages 6 and older” [19].

 Treatment of ADHD

Case

JS is a 13-year-old boy brought in by his 
mother because of poor grades, despite his 
high intelligence. Two years earlier he had 
been diagnosed with ADHD, and his clinician 
had recommended medication. His mother 
believed that his symptoms could be treated 
with vitamins and diet, but there was no 
improvement. She still had doubts about giv-
ing her son medication, but after a discussion 
about the risks and side effects, she agreed to 
do a trial. After 2 weeks there was some 
improvement. The dose was increased, and at 
the next visit, when his clinician asked how he 
was doing, JS answered “good.” When asked 
what he meant by “good,” he answered “I can 
read boring stuff.” [Anyone reading this book 
has had to “read boring stuff.”]

ADHD is best treated by a combination 
of medication and modification of the 
behaviors of the teen and the parents. 
Studies have shown that medication alone 
can be effective—especially in highly 
structured home settings—but behavioral 
modification without the use of medication 
is not an effective treatment [20].
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 Medication

There are scores of medications with various 
chemical compositions, different ways of affect-
ing the brain, different doses, and different dura-
tions of actions (see References for a very useful 
guide for ADHD meds [21]).

 The Risks of Not Treating a  
Teen with Medication

There is a substantial body of literature that dem-
onstrates the effectiveness of medication to 
reduce a number of problems frequently caused 
by teens with ADHD. These include:

The reduction of driving risks and impair-
ments associated with ADHD. Teens with 
ADHD are nearly four times more likely to 
have had an accident, while they were the driver 
of a vehicle [22].

A decrease in legal troubles. The estimated 
probability of not being convicted of a crime dur-
ing a 4-year treatment period was 0.49 for men 
and 0.75 for women. The same probability during 
the nontreatment period was 0.37 for men and 
0.69 for women [23].

Teens with ADHD who are not on medication 
are 2.7 times more likely to drop out before high 
school graduation [24].

Stimulant treatment of children with ADHD 
was associated with improved reading achieve-
ment, decreased school absenteeism, and a mod-
est improvement in grades [25].

Teens with ADHD also experience a greater 
risk for developing oppositional and defiant 
behavior (≥50%), conduct problems and antiso-
cial difficulties (25–45%), learning disabilities 
(25–40%), low self-esteem, and depression 
(25%) [26].

Three Outcomes of Treatment with Medication:
• There may be dramatic improvement in all 

aspects of concern immediately or after 
adjusting medication.

• School performance may improve, but the 
teen still forgets to hand in homework, and 
grades suffer.

• There may be minimal improvement in home 
situations.

If problems persist, it is critical that parents work 
closely with their teen on behavior management.

 Behavior Modification

The first step in modifying the behaviors of the 
teen and the parents is to “demystify” the cause 
of the problems. A discussion of the effects of the 
neurotransmitters on executive functions, as 
listed above, makes it clear that teens’ behaviors 
are not their “fault,” thereby reducing some of the 
parent-teen conflicts. The next step is “contin-
gency management.”

Contingency management, derived from the 
theory of Operant Conditioning by B.F. Skinner 
[27], is based on the idea that parents or caregivers 
provide privileges or preferred activities only when 
the teen completes a given task. The theory pro-
poses that the requested behavior will increase the 
frequency of successful completion when desired 
activities or privileges are allowed, but only after 
requested behaviors have been completed by the 
teen. The corollary of this is that when reinforcing 
events are not contingent upon a given behavior, 
the behavior will decrease in strength [28].

Because teens with ADHD often have deficits in 
“active working memory,” their ability to remem-
ber can be remarkably short. Discussing that one 
characteristic of ADHD with parents is particularly 
important. Parents often focus on their teen’s for-
getting to do chores or saying they will do some-
thing soon and then never doing it at all. Once they 
understand that they are not being ignored, or lied 
to, they can learn that they need to ask for simple 
tasks, like taking out the garbage, to be done “now.” 
For tasks that are more complex, and can be post-
poned, like folding the laundry, the teen must enter 
a reminder into their iPhone—and do that immedi-
ately (before they forget). That way they will 
remember to do it later, without their parents hav-
ing to remind them. A few weeks of parents being 
persistent in these efforts will lead to their teen 
remembering, with only occasional lapses.

 Technology and ADHD

It appears that the use of technology can be a 
blessing or a curse for teens with ADHD. One 
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study shows that working memory (WM) can 
be improved by training in children with ADHD 
by computerized, systematic practice of WM 
tasks. This training also improved response 
inhibition and reasoning and resulted in a 
reduction of the parent-rated inattentive symp-
toms of ADHD” [29]. Another found that gam-
ing had negative effects on boys—and, in 
particular, those with ADHD. Boys had more 
than eight times the probability, odds ratio 
(OR), of having problematic gaming. Symptoms 
of ADHD, depression, and anxiety were associ-
ated with ORs of 2.43, 2.47, and 2.06, respec-
tively, in relation to coexisting problematic 
gaming [30]. And a third found that children 
with ADHD had higher scores on the Internet 
Addiction Test (IAT), used the internet for lon-
ger hours, and went to sleep late than those 
without ADHD [31].

 Summary

It is not uncommon for primary care clinicians to 
miss the diagnosis of inattentive ADHD. In addi-
tion, the short- and long-term consequences are 
often not appreciated. Also, few clinicians have 
been taught about the importance of going 
beyond medication and adding the kinds of struc-
ture discussed above.

Twenty years ago, the American Medical 
Association established a council for the follow-
ing purpose: to deal with public and professional 
concern regarding possible overprescription of 
ADHD medications, particularly methylpheni-
date, by reviewing issues related to the diagno-
sis, optimal treatment, and actual care of patients 
with ADHD, and of evidence of patient misuse 
of ADHD medications. Among their conclusions 
were the following:

“ADHD is one of the best-researched disorders in 
medicine, and the overall data on its validity are far 
more compelling than for most mental disorders 
and even for many medical conditions.”

“ADHD is associated with significant potential 
comorbidity and functional impairment, and its 
presence at any age increases the risk of behavioral 
and emotional problems at subsequent stages of 
life. It is thus a chronic illness with persistence 
common into adolescence and beyond.”

“Optimal treatment of ADHD involves an individ-
ualized plan based on any comorbidity as well as 
child and family preferences. This treatment gen-
erally will include pharmacotherapy (usually with 
stimulant medication) along with adjunctive psy-
choeducation, behavioral therapy, environmental 
changes, and, at times, supportive psychotherapy 
of the child, the family, or both”2 [32].

This summary describes most of the barriers 
to the diagnosis and treatment of ADHD in teens. 
Additional barriers include the shortage of pro-
fessionals to implement the AMA’s “optimal 
treatment,” as well as the cost of the stimulants 
needed for effective treatment.

 Understanding Adolescent Mental 
Health in Context of Life and Stress

 Behavioral Problems Related 
to Stress

The American Psychological Society found that 
in a survey of over 1000 teens, they reported that 
their stress level during the school year far 
exceeded what they believe to be healthy (5.8 on a 
10-point scale). Note: their assessment even in the 
summer, with no school, was a level of 4.6. Teens 
also reported feeling overwhelmed (31%) and 
depressed or sad (30 percent) as a result of stress. 
More than one-third of teens reported fatigue or 
feeling tired (36%), and nearly one- quarter (23%) 
reported skipping a meal due to stress [33].

The best way to determine if a teen’s symp-
toms are primarily due to stress is to use the 
HEADSS system (discussed in the introduction 
to the chapter), listening for the possibility of a 
stressful situation. The following are examples of 
questions that can elicit useful information.

 Home
Who is in Peter’s household? Perhaps his mother 
remarried several months ago—there is now a 
stepfather and some stepsiblings too. Suppose his 
father died recently after a long illness—how is 

2 Russell Barkley, PhD, has written a number of books and 
articles about ADHD—for both clinicians and for parents. 
Taking Charge of ADHD—the Complete Authoritative 
Guide for Parents, the Guilford Press, 2013, is particularly 
helpful. The book includes tips for changing behavior.
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affecting him? How does he get along with those 
he shares a house with? Does his father abuse 
him physically—perhaps even sexually? Does he 
have an older brother who bullies him? If his par-
ents are divorced, are there issues around cus-
tody? If so, does one parent insist on seeing him 
every other weekend even when he does not want 
to be with that parent? Did his family move 
recently? And being in a new school—the year 
had already started—has it been difficult to 
become included in any group?

 Education
What grade is Madison in? Perhaps she is 15 and 
in 11th grade—she had skipped a grade in ele-
mentary school and could do the work for several 
years but is now over her head. How many days 
of school has she missed this year? Perhaps she 
has had 15 absences in the first 3 months; she 
often has severe abdominal pain upon awaken-
ing—likely to be secondary to anxiety.

What are Madison’s grades, “and how does 
she feel about them? Does she have a 3.3 grade-
point average, but her parents are pushing her to 
get her grades up to 3.6? Or does she have a 2.3 
average, and her parents are worried that she 
won’t get any financial aid for college to supple-
ment their low earnings? Does she want to attend 
an elite school, but several months ago got her 
PSAT scores and they were only 1010? (An 
example from a recent adolescent medicine list-
serv: “The patient has an older sister who goes to 
a prestigious college but is upset she did not get 
into an even more prestigious place. The parents 
talk about how crazy other parents in the area are 
in terms of unreasonable expectations for their 
children, yet one of the issues the patient has with 
her father is that he is ‘helicopter parenting.’”).

If her grades are lower than they were in the 
past, is she getting enough sleep? If not, is it 
because the work is so difficult that she stays up 
past midnight to finish it? Or does she complete it 
by 11:00 but texts her friends until 1 a.m.? Is 
there a television set in her bedroom?

 Activities
How does Omar like to spend his time? Perhaps 
he liked soccer, but his performance did not live 
up to his older brother’s, so he managed to have a 

fight with his coach, is now off the team, and no 
longer has the burden of equaling his brother. 
Does he have close friends—what are they like? 
Are they all A students and he feels inadequate 
with his 3.3 GPA? Or is he the A student and his 
friends appreciate his help in preparing for 
exams? And what does he mean by “friends?” 
Does he see them only in school, or does he 
spend a lot of time with them after school and on 
weekends? Are they face-to-face friends, or are 
they Facebook “friends?”

Does he attend a house of worship regularly 
and enjoy it, or does he feel it is a burden—his 
parents won’t let him miss a service? Does Omar 
have a part-time job—Saturdays only—and can 
he use the money? Or is money tight and he has 
to work 3 hours each night and falls behind in his 
homework or has no spare time to spend with 
friends?

 Drugs
Does Mateo smoke cigarettes or use alcohol or 
smoke marijuana and drive while high or ride in 
his best friend’s car while his friend is driving 
after smoking marijuana? Does he use oxyco-
done—if so, where does he get it, and where does 
he get the money to purchase it? Does he have 
friends who use fentanyl and urge him to try it 
because the high is mind-blowing? Has he ever 
gotten into trouble when he is high?

 Sexual Experiences/Concerns
Does Aisha have a dating relationship? If so, 
what attracts her to that person (be sure to be 
gender neutral until the patient describes the 
friend)? Has she had a sexual experience? If so, 
ask about it. Was it entirely consensual? How old 
is that partner? More than 2 years older increases 
the possibility of less-than-consensual sex. It 
also raises the possibility of being illegal. 
(Clinicians should know the law in their state 
about what is a crime in these situations.) Has 
she been involved with “sexting?” If so, does she 
understand what problems that might cause for 
her? (A 13-year- old girl was brought in by her 
mother who was concerned about some of her 
behaviors, including sending her “boyfriend” a 
picture of herself from the waist up. The girl was 
outraged: “I had my bra on!”)

1 An Overview of Adolescent Mental Health
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Is she attracted to the same sex, the opposite sex, 
both, or neither? If she has had sexual intercourse, 
was a condom used? Plus, another method of con-
traception? And did Aisha’s partner use a condom 
every time they had intercourse? Has she ever had a 
sexual experience against her will? Does she have 
any questions about sex?

 Summary
The answers to these questions may identify the 
underlying problem. There is often a cascade 
effect—parents get divorced, and the custodial 
parent can’t afford their house and so moves to a 
less expensive part of town. It is too far for the 
patient to see their friends regularly and their new 
friends smoke marijuana. They get busted, or they 
develop amotivational syndrome and their grades 
drop.

Do they have a “disorder” or have there been 
too many stressful situations in their life? The 
“treatment” is likely to be an adult who they trust. 
Perhaps a grandparent, or the mother of one of 
their good friends. Or a teacher/school counselor. 
Or a clinician who has earned their trust by lis-
tening, not judging, and by being available.

 Sex, Drugs, and Rock ‘n’ Roll

 Understanding Normal  
Teenage Behavior

Adolescence begins at the end of childhood and 
ends at the beginning of adulthood. In order to 
appreciate just how overwhelming this may seem 
to 12-year-olds facing that journey, look at it 
from their point of view:

If they want to become autonomous adults, 
they must:

• Find out who they are.
• Convince their parents they can take care of 

themselves responsibly.
• Develop a set of ethical guidelines.
• Learn how to live with rules that help them get 

along in the world, neither accepting nor 
rejecting them blindly.

• Learn how to have close relationships.

• Learn how to deal with people in a practical 
way.

• Learn how to deal with their sexuality, both 
physically and emotionally.

• Explore what they want to do with their lives.
• Begin to acquire the skills they will need to be 

self-supporting.
• Learn to view their parents realistically, and 

limit their battles with them to a necessary 
minimum.

• Develop realistic aspirations and find role 
models that embody them [34].

Certain behavioral features common among 
adolescents may have evolved to promote attain-
ment of the necessary skills for independence. 
These age-related behaviors, such as an adolescent- 
associated increase in risk-taking, have often been 
attributed to increases in pubertal hormones. 
However, it appears that the primary cause is 
developmental events occurring in the brain dur-
ing adolescence.

Giedd et al. (1999) published a landmark study 
on brain development during childhood and ado-
lescence. The prior assumption about the adoles-
cent brain had been that there was growth and 
change up to about the age of 12 and after that 
there were no significant changes in brain struc-
ture. The article reported that pediatric neuroimag-
ing studies confirmed linear increases in white 
matter but demonstrated “nonlinear changes in 
cortical gray matter, with a preadolescent increase 
followed by a post-adolescent decrease” [35].

Spear (2000) noted “We provide evidence 
from recent brain imaging and animal studies that 
there is a heightened responsiveness to incentives 
and socioemotional contexts during this time, 
when impulse control is still relatively immature. 
These findings suggest differential development 
of bottoms-up limbic systems, implicated in the 
incentive and emotional processing, to top-down 
control systems during adolescence prone to emo-
tional reactivity, increasing the likelihood of poor 
outcomes” [36].

More recently, Casey, Jones, and Hare (2008) 
wrote “Adolescents knowingly engage in risky 
behavior, and this is often due to influences of 
feelings, emotions, and peers …. Our model 
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suggests that the adolescent is capable of mak-
ing rational decisions, but in emotionally 
charged situations the more mature limbic sys-
tem will win over the prefrontal control system.” 
Adolescents show adult levels of intellectual 
capability but do not yet have full capacity to 
override impulses in emotionally charged situa-
tions that require decisions in the heat of the 
moment [37].

It is important for clinicians to pay attention 
to aspects of adolescent brain development 
other than risk-taking, as articulated in an arti-
cle by Guyer et al. (2009). “This general model 
of adolescent brain development has been 
extended beyond the study of risk-taking in 
several ways… Adolescence is also a time of 
important changes in the processing of social 
and emotional information, much of which is 
subserved by the same regions and systems 
that undergird the motivational and self-regu-
latory changes described by writers who have 
focused on risk-taking. For instance, there is 
evidence that adolescents are highly respon-
sive to the social rewards afforded by positive 
peer evaluation and that such rewards activate 
the same brain regions as non-social rewards.” 
[Italics added by author] [38].

The critical role that peers play in the life of 
teens is also emphasized by the following obser-
vation: “We also have evidence that the presence 
of peers leads adolescents to more steeply dis-
count delayed rewards, leading to increased 
preference for immediate, although smaller, 
ones” [39].

Of particular interest for readers of this book, 
a recent study found that in adolescents, “symp-
toms of video game addiction depend not only on 
video game play but also on concurrent levels of 
online communication. Those who are very 
socially active online report fewer symptoms of 
game addiction” [40].

Knowledge of key elements in the development 
of the adolescent brain can enable clinicians to coun-
sel their teen patients more effectively. For example:

• Understanding that, despite their intellectual 
level, adolescents are susceptible to making 
poor decisions “in the heat of the moment,” 
clinicians realize that they need to urge their 
female patients who are sexually active to 
consider long-acting, reversible, contracep-
tion (LARC).

• Being knowledgeable about the critical impor-
tance of peer relationships gives clinicians 
insight into the puzzling behavior of teens 
who, even at their own detriment, refuse to 
“rat” on their friends.

• Knowing the propensity of teens to take more 
risks in the presence of their peers, clinicians 
might want to warn their patients about the 
extreme risks of drinking heavily at a party 
because they want to fit in.

It appears that an increased emphasis on 
reducing risky behaviors of “normal teenagers” is 
worth the effort of law-makers, parents, clini-
cians, and perhaps the media, as can be seen in 
the chart below:

Behavior Earlier rate Year New rate Year

Teen birth ratea 61.8 per 1000 
adolescent 
females

1991 24.2 per 1000 
adolescent 
females

2014

Use of marijuana in past month for 8th 
gradersb

6.5% 2015 5.4% 2016

Of those, daily use 1.1% 2015 0.7% 2016

Cigarette use (≥½ pack a day) by high 
school students

10.7% 1991 1.8% 2016

12th graders being drunk over past year 53.2% 2001 37.3% 2016
aHHS Office of Adolescent Health 2014
bThis and the remaining behaviors are from the Monitoring the Future annual survey by the National Institute on Drug 
Abuse of the NIH; it surveys students in 8th, 10th and, 12th grades

1 An Overview of Adolescent Mental Health
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This chapter is about teens with difficulties—
ranging from severe problems to normal adoles-
cence. It is important for clinicians to remind 
themselves that, for the most part, they see teens 
who are healthy only occasionally—for exams 
for sports or camp—but see those who have a 
problem often. Most teens are doing well—the 
most recent CDC data show that close to 83% of 
teens are in excellent or very good health and 
another 15% are in good health [41].

And they are not only healthy, but most are 
also happy. Psychiatrist Daniel Offer was a pio-
neer in the study of adolescents; he challenged 
prevailing beliefs that adolescence is inherently a 
time of storm and stress. In 1963, Offer received 
8 years of federal grants to study the psychologi-
cal development of normal adolescents. In the 
first phase of the study, 73 boys were selected 
from two suburban Chicago area high schools 
and followed for 8 years. The major finding for 
the high school phase was that stability and not 
turmoil was the overriding characteristic of nor-
mal adolescents. This finding contradicted the 
then current notion of normal development. At 
that time, it was believed that all adolescents go 

through major turmoil as they move through the 
high school years. In 1981, Offer and two col-
leagues published a book based on the Offer 
Longitudinal Study that concluded that “eighty- 
five percent of the adolescents they tested 
reported being happy most of the time” [42].

Offer’s study is considered the “gold stan-
dard” for research about normal adolescents. The 
author could not identify any other longitudinal 
study of healthy teens. However, in 2010, the 
NIMH published Lifetime Prevalence of Mental 
Disorders in U.S. Adolescents [43]. The study 
concluded that approximately one in every four 
to five youth in the USA will meet criteria for a 
mental disorder with severe impairment across 
their lifetime. We can infer from that that 75–80% 
of youth will not experience such a disorder in 
their lifetime.

 Resources

Society for Adolescent Health and Medicine 
website:

www.adolescenthealth.org/

Chart 1.1 GAD-7

Over the last 2 weeks, how often have you  
been bothered by the following problems? Not at all Several days

More than half 
the days Nearly every day

1. Feeling nervous, anxious, or on edge 0 1 2 3

2. Not being able to stop or control worrying 0 1 2 3

3.  Worrying too much about  
different things

0 1 2 3

4. Having trouble relaxing 0 1 2 3

5.  Being so restless that it is hard to  
sit still

0 1 2 3

6. Becoming easily annoyed or irritable 0 1 2 3

7.  Feeling afraid as if something awful  
might happen

0 1 2 3

Add columns
Total score ____

___ ___ ___ ___

If you checked off problems, how difficult have they made it for you to do your schoolwork, take care of things at home, 
or get along with other people?
Not difficult at all ___ Somewhat difficult ___ Very difficult ___ Extremely difficult___
Scoring: A total score of ≥10 means the patient is likely to have an anxiety disorder
Spitzer RL, et al. A brief measure for assessing generalized anxiety disorder. Arch Intern Med. 2006;166:1092–97
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Chart 1.3 PHQ-9 modified for adolescents (PHQ-A)

0 1 2 3

Not at all Several days More than half the days Nearly every day

1.  Little interest or pleasure in doing 
things?

2.  Feeling down, depressed, irritable, 
or hopeless?

3.  Trouble falling asleep or staying 
asleep or sleeping too much?

4. Feeling tired or having little energy?

5. Poor appetite or overeating?

6.  Feeling bad about yourself—Or that 
you are a failure or let yourself or 
your family down?

7.  Trouble concentrating on things, 
such as reading the newspaper, 
doing homework, or watching 
television?

8.  Moving or speaking so slowly that 
other people could have noticed. Or 
the opposite—Being so fidgety or 
restless that you have been moving 
around a lot more than usual?

9.  Thoughts that you would be better 
off dead or of hurting yourself in  
some way?

Total each column

Total: ________
If you said yes to any problems, how difficult have these problems made it for you to do your work, take care of things 
at home, or get along with other people?
Not difficult at all ___ Somewhat ____ Very ____Extremely ___
Scoring:
0–4 No depression symptoms
5–9 Mild depression symptoms
10–14 Moderate depression symptoms (therapy)
15–19 Moderate to severe depression symptoms (therapy and/or meds)
20 or more severe depression symptoms (therapy and meds)
If the patient responds “yes” to question 9, the risk of suicide needs to be determined and a plan developed
PHQ9 Copyright © Pfizer Inc. All rights reserved. Reproduced with permission. PRIME-MD® is a trademark of Pfizer 
Inc. Developed by Drs. Robert L Spitzer, Janet BW Williams, Kurt Kroenke and colleagues, with an educational grant from 
Pfizer Inc. No permission required to reproduce, translate, display, or distribute

Chart 1.2 SCARED. Screening for Childhood Anxiety- Related Disorders (SCARED). Below is the SCARED-5. If 
the score for this assessment is ≥3, use the full SCARED questionnaire: ww.psychiatry.pitt.edu/sites/default/files/
Documents/assessments/SCARED%20Child.pdf

During the past 3 months are the following statements “not true or 
hardly ever true,” “somewhat true or sometimes true,” or “very true or 
often true?” (scored 0 to 2)

People tell me that I worry too much 0 1 2

I get frightened for no reason at  
all 0 1 2

I am scared to go to school 0 1 2

I am afraid to be alone in the house 0 1 2 I am shy 0 1 2

Total points for SCARED 5: Scoring: ≥ 3 separates anxiety from 
non-anxiety

1 An Overview of Adolescent Mental Health
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 Inattentive Behaviors

Check the column that best describes the teen’s behavior over the past 6 months

Never or rarely Sometimes Often Very often

1.  Fails to give close attention to details or makes 
careless mistakes in school work, at work, or during 
other activities (e.g., overlooks or misses details, 
work is inaccurate)

2.  Has difficulty sustaining attention to tasks or 
activities (e.g., has difficulty remaining focused  
during lectures, conversations, or lengthy reading)

3.  Does not seem to listen when spoken to directly 
(e.g.., mind seems elsewhere, even in the absence of 
any obvious distraction)

4.  Does not follow through on instructions and fails  
to finish school work, chores, or duties in the 
workplace (e.g., starts tasks but quickly loses focus 
and is easily distracted)

5.  Has difficulty organizing tasks and activities  
(e.g., difficulty managing sequential tasks, difficulty 
keeping materials and belongings in order, has poor 
time management, fails to meet deadlines)

6.  Avoids, dislikes, or is reluctant to engage in tasks 
that require sustained mental effort (e.g., 
schoolwork or homework; for older adolescents and 
adults, preparing reports, completing forms, 
reviewing lengthy papers)

7.  Loses things necessary for tasks or activities  
(e.g., school materials, pencils, books, tools, 
wallets, keys, paperwork, eyeglasses, phones). 
Sometimes loses completed homework

8.  Is easily distracted by extraneous stimuli (for  
older adolescents, may include unrelated thoughts)

9.  Is forgetful in daily activities (e.g., doing chores, 
running errands; for older adolescents and adults, 
returning calls paying bills)

Total

 Hyperactive/Impulsive Behaviors

Never or rarely Sometimes Often Very often

10. Fidgets with hands or feet or squirms in seat

11.  Leaves seat in classroom or in other situations in 
which remaining seated is expected (e.g., leaves 
his or her place in the classroom, in the office or 
other workplace, or in other situations that require 
remaining in place)

12. Frequently feels restlessness

Chart 1.4 Teen behavior checklist (updated as per DSM-5)

Name of Person Being Rated _______________________

Name of Rater, if not Patient _______________________Date____________________

H. Berman
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Never or rarely Sometimes Often Very often

13.  Has difficulty engaging in leisure activities or 
doing fun things quietly

14.  Is “on the go” or acts as if “driven by a motor” 
(e.g., is unable to be or uncomfortable being still 
for an extended time, as in restaurants, meetings; 
may be experienced by others as being restless or 
difficult to keep up with)

15. Talks excessively [ends hyperactivity]
16.  Blurts out an answer before questions have been 

completed (e.g., completes people’s sentences, 
cannot wait for turn in conversation)

17.  Has difficulty awaiting turn (e.g., while waiting in 
line)

18.  Interrupts or intrudes on others (e.g., butts into 
conversations, games, or activities; may start using 
other people’s things without asking or receiving 
permission; may intrude into or take over what 
others are doing) [ends impulsivity]

Total

Do these behaviors cause significant difficulties?
Home: yes ___ no___ School: yes ___ no ___
Scoring: Add each of the columns in the Inattentive ADHD set. Combine totals for “Often” and “Very Often.” Do the 
same for the hyperactive/impulsive behaviors. See article for next step
[Content from DSM-5. Structure created by author]
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Adolescents Seeking Online 
Health Information: Topics, 
Approaches, and Challenges
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 Background

Adolescence is a developmental stage character-
ized by curiosity and uncertainty [1]. By virtue of 
their physical development within complex social 
environments, adolescents encounter new experi-
ences that demand external insights and reassur-
ances. This includes health-related questions 
about whether personal experiences are “normal” 
and how new experiences should be handled. 
Traditionally, adolescents have relied on trusted 
adults (e.g., parents, physicians, teachers), peers, 
and traditional print or audiovisual media for 
answers to health questions.

While traditional media resources remain 
important sources of health information for ado-
lescents, online resources are increasingly avail-
able and utilized. As of 2015, 84% of adolescents 
in the USA report having ever received health 
information from the Internet, and one-quarter 
report getting “a lot” of Internet health informa-
tion [2]. In a sense, the Internet has democratized 
access to useful health information. However, 
online resources also incorporate novel biases 
that can affect health knowledge and beliefs.

There are known biases in the way that adoles-
cents seek out, understand, and utilize online 
health information. Some of these biases are a 
function of health literacy and information- 
seeking approaches. Others are germane to the 
online environment and how information is pre-
sented. For example, informational websites 
offer authoritative answers to myriad health 
questions. However, conflicting information may 
be presented across multiple sites. Additionally, 
the quality and comprehensiveness of informa-
tion varies among sources. For example, many 
sites are commercial and present information that 
supports particular health products or practices. 
Social media sites also provide substantial infor-
mation to most adolescents [3]. These sites can 
also incorporate compelling video clips from 
interactive audiovisual platforms, such as 
YouTube. These technologies offer opportunities 
for answering old health questions in new, com-
pelling, and interactive ways. The ways that ado-
lescents seek out online health information will 
continue to adapt with the availability of novel 
information resources.

 An Evolving Online Ecosystem

Many webpages and search platforms present eas-
ily navigated static information, but they do not 
offer opportunities for dialogue. The rise of tech-
nology—such as webpage comment  interfaces and 
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dedicated social networking sites—has changed 
the dynamic of online interaction. Myspace, 
which was the most popular social networking 
site among adolescents in the early 2000s, faced 
sharp declines in participation as adolescents 
gravitated toward newer platforms [4]. Facebook, 
which is now highly popular among adolescents, 
has been predicted to face a similar decline [5]. In 
addition to changes among platforms, the func-
tions and features within them have evolved over 
the years. For example, as smartphones became 
popular, so did the sharing of images and videos 
via social media platforms such as Snapchat and 
Instagram. As the online landscape continues to 
evolve toward interconnectivity and artificially 
intelligent platforms, adolescents’ online behav-
ior is likely to adapt in turn.

Nearly all adolescents in developed countries 
have access to diverse online resources at home, 
at school, and/or via mobile devices [6]. 
Adolescents are sometimes referred to as “digital 
natives” because they cannot remember a time 
before Internet communication technologies [7]. 
The technological landscape will continue to 
change around these digital natives. While they 
may obtain health information through new tech-
nological channels, the types of health questions 
and concerns associated with adolescence are 
largely unchanged.

 Overview of Adolescents’ Online 
Health Information Seeking

Results from a recent survey conducted by the 
Center on Media and Human Development at 
Northwestern University help to frame how ado-
lescents utilize online resources to seek health 
information. The authors conducted a nationally 
representative survey of 1156 US adolescents, 
aged 13–18, in English- and Spanish-speaking 
households in 2014–2015 [8]. The survey detailed 
what types of health information adolescents 
seek and what online sources they consult. A 
summary of descriptive results are publicly avail-
able via a comprehensive online report [2].

 Health Topics [2]

With 95% of adolescents rating their health as 
good or excellent, it makes sense that the health 
topics they personally consider “very important” 
are primarily related to general well-being. 
However, nearly one-third of adolescents identi-
fied topics related to sexual health and mental or 
behavioral health as very important. Figure 2.1 
presents the top five health topics of importance 
within each of these groupings and the extent to 
which corresponding information is sought 
online. Across general well-being, sexual health, 
and mental/behavioral health, there are incon-
gruities between a topic’s importance and 
whether or not adolescents search for it. For 
example, although nearly 50% of adolescents 
rate “personal hygiene” as very important, just 
over 10% searched for hygiene information 
online. However, roughly equal proportions of 
adolescents rate exercise important (45%) and 
report having searched about it online (42%). 
Such incongruity may indicate that some infor-
mation is adequately covered via other sources 
such as trusted adults [9]. Identifying health top-
ics that are rated as both important and com-
monly searched for could help to prioritize health 
education interventions for adolescents.

There is also discordance around what adoles-
cents identify as being personally important ver-
sus what they believe is important among other 
adolescents their age. For example, 59% of ado-
lescents identify drug/alcohol abuse as very 
important among their peer group, whereas 32% 
rate it as comparably important to themselves. 
Similarly, with respect to sexually transmitted 
infections, 57% consider this topic to be very 
important among peers, as compared to 32% who 
find it personally important. When searching for 
health information online, adolescents more fre-
quently investigate topics with which they per-
sonally identify, rather than those that they 
attribute to being important among peers. This 
may indicate that adolescents’ online health 
information seeking is personally motivated, 
rather than an expression of topical curiosity.

J.B. Colditz et al.
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Of the 84% of adolescents in the USA who 
report having ever received health information 
online, 45% report that they had done so to learn 
better self-care habits, 33% to check symptoms, 
24% to treat a personal health condition, and 12% 
to obtain medication information. Of  adolescents 
who report seeking online health information, 34% 
report that they changed their behavior as a result. 
Such behavior change is more likely to happen in 
circumstances in which an intrinsic desire to 
change motivates health information seeking [9].

 Health Information Sources [2]

An adolescent’s choice of information source is 
influenced by the health topic. For information 
about serious health conditions (e.g., cancer, 
heart attacks), adolescents favor parental advice. 
For sensitive health topics such as birth control or 
depression, adolescents tend to look up the infor-
mation online. In both situations, adolescents 
generally indicate that they are somewhat less 
likely to consult a doctor and not at all likely to 
talk to someone on a hotline. Overall, 11% of 
adolescents indicate that they have gone online 
for information on a health topic that could be 
uncomfortable to discuss with parents.

Despite the popularity of Internet use among 
adolescents, they continue to get a large amount 
of information from trusted adults. For example, 
adolescents indicate that they get “a lot” of infor-
mation from their parents (55%), school health 
classes (32%), and doctors or nurses (29%). 
Additionally, adolescents report that they are 
more satisfied with information obtained from 
trusted adults compared with information from 
other sources. About 75% of adolescents report 
getting very little or no information from tradi-
tional media such as newspapers, magazines, or 
radio. Adolescents rely on peers, television, and 
books to a slightly larger extent. One-quarter of 
adolescents indicate that they get “a lot” of 
health information from the Internet. A greater 
percentage of adolescents get at least some 
health information online (61%) compared with 
getting information from friends (49%). 
Adolescents are also more satisfied with online 

health information than they are with informa-
tion obtained from friends.

While four out of five adolescents are at least 
“somewhat” satisfied with information obtained 
from the Internet, there are many reasons they 
report being dissatisfied. Primarily, dissatisfied 
adolescents reported being faced with informa-
tion that was conflicting (42%), unreliable (40%), 
or not relevant to their situation (35%). Other rea-
sons for dissatisfaction included taking too long 
to navigate information, encountering vague 
information, and/or being unable to find an 
answer (26–29%).

Among adolescents who reported seeking out 
health advice online, the top four methods ever 
used included the Google search platform (58%), 
medical websites (37%), Wikipedia (26%), and 
YouTube (24%). Despite the popularity of social 
media platforms, they do not appear to be popular 
for seeking out health information among adoles-
cents. Among adolescents who do seek health 
information on social media platforms, the most 
commonly used platforms are Facebook (11%) 
and online health blogs (9%). Fewer than 5% of 
adolescents report following any health-related 
groups on social networking sites.

In summary, adolescents continue to rely on 
trusted adults to provide health information, and 
they are largely satisfied with information that 
they receive. Beyond that, adolescents tend to 
favor online sources, particularly for sensitive 
health topics. Adolescents seeking online health 
information rely primarily on Google searches.

 Google Is a Verb

A 2003 observational study of online search strate-
gies identified Google as the most popular search 
engine for a dolescents seeking health information 
[10]. At that time, it was used roughly as much as 
the next four most popular search engines com-
bined. Since “google” was added to mainstream 
dictionaries as a verb in 2006 [11, 12], “googling” 
has become synonymous with seeking online 
knowledge in a general sense. However, because 
89% of adolescents who seek health information 
online report that they sometimes or often do so by 
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“googling it” [2], it is likely that they literally 
mean using the Google search engine.

Adolescents report managing the many results 
returned when searching for a common health 
term challenging [2, 13]. It is perhaps because of 
this overload of information that adolescents tend 
to focus on only the first page of search results. In 
fact, half of adolescents who search for health 
information trust that the first result “is usually 
the best one” and rarely explore search results 
beyond that [2].

Google provides results linking to Wikipedia, 
medical websites, and YouTube, which are also 
popular sites for adolescents seeking health 
information. Since around 2012, some Google 
searches have begun to return “featured snippets” 
that summarize likely answers to questions based 
on popular search results. Some adolescents may 
perceive these snippets as providing concise, 
authoritative answers to health queries. 
Additionally, advertisements are commonly fea-
tured near the top of Google search results, which 
makes commercially oriented results more likely 
to be seen. Results from search platforms may 
also be different depending on search history, 
location, and what device or web browser is used. 
Additionally, the underlying search algorithms 
may occasionally change, and results may reflect 
more popular or timely search trends among 
other platform users.

For the examples of Google search results pre-
sented later in this chapter, we relied on a desktop 
computer with a web browser set to “private” or 
“incognito” and without any “safe search” restric-
tions in place (e.g., parental controls). While this 
allows for more generalizable search results, ado-
lescents may encounter different results based on 
when and how they connect to the Google 
platform.

 Information Seeking Across Specific 
Health Domains

Adolescents seek online information about a 
variety of health topics, and several reputable 
organizations provide relevant health resources 
to this end (e.g., Table 2.1). However, adolescents 

face challenges that inhibit their abilities to 
retrieve information based on what health infor-
mation is popular or most easily accessible. Other 
challenges relate to how adolescents understand, 
interpret, and engage with online health informa-
tion. Adolescents encounter these challenges 
when searching across a variety of health topics, 
including general well-being, sexual health, and 
mental/behavioral health.

 General Well-Being

General well-being issues were commonly 
endorsed as “very important” by adolescents 
(Fig. 2.1). The pattern in Fig. 2.1 also suggests that 
more complex topics are more commonly sought 
online. For example, while dental care is fairly 
straightforward (e.g., brush, rinse, floss), topics 
such as weight loss can elicit a wide breadth of 
complex and conflicting information [14].

Table 2.1 Selected online health information resources 
for adolescents

Organization and website Overview

“TeensHealth” of the 
Nemours Foundation
teenshealth.org

Educational content that 
covers a variety of topics 
including general 
well-being, sexual health, 
mental health, substance 
use, school and jobs, 
motor vehicle safety, and 
other areas of adolescent 
development

“Young Women’s 
Health” of Boston 
Children’s Hospital
youngwomenshealth.
org

Educational content about 
general well-being, sexual 
health, mental health, and 
other health concerns as 
they relate to young 
women

“Young Men’s Health” 
of Boston Children’s 
Hospital
youngmenshealthsite.
org

Educational content about 
general well-being, sexual 
health, mental health, and 
other health concerns as 
they relate to young men

“Go Ask Alice!” of 
Columbia University
goaskalice.columbia.
edu

An interactive question 
and answer site that 
provides individualized 
feedback from a team of 
health promotion 
specialists and healthcare 
providers
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 Information-Seeking Shortcuts
When evaluating complex topics around general 
well-being, adolescents may incorporate “short-
cuts” to simplify the task. For example, online 
health information can be filtered through cogni-
tive heuristics such as lay reasoning and attribu-
tion to others [15]. Lay reasoning integrates 
simple information from non-expert sources (e.g., 
peer influence, popular culture, political view-
points) or common platitudes (e.g., “an apple a 
day keeps the doctor away”) as precedent to more 
complex information communicated by reputable 
health resources. For example, a celebrity plainly 
endorsing “eating meat is animal cruelty” is more 
readily interpretable than lengthy dietary guide-
lines that weigh social and health considerations 
surrounding particular meat products. Attribution 
to others can serve to dismiss conflicting health 
perspectives as overly dramatic, scaremongering, 
and/or disproportionately oppositional. This may 
occur around particularly contentious topics such 
as vaccination, where individuals of opposing 
viewpoints might be attributed stereotypical 
labels (e.g., “vaxxers” versus “anti-vaxxers”) and 
their conflicting perspectives more conveniently 
dismissed. Another mental shortcut that can influ-
ence online health information seeking is positive 
hypothesis testing in which adolescents may 
selectively seek information that confirms preex-
isting health beliefs [16]. For example, an adoles-
cent may google the name of a particular health 
regimen of interest and focus attention toward 
results that provide positive affirmation of its 
practices and virtues, regardless of the veracity of 
information provided. These information- seeking 
shortcuts reduce the cognitive demand of evaluat-
ing complex and conflicting information. They 
may also reduce the potential for cognitive disso-
nance experienced when health-driven behaviors 
are based in weak or counterfactual evidence [17].

 Pop-Health Beliefs
Within the realm of diet and nutrition in particular, 
some health topics can be classified as popularized 
health, or pop-health. For example, the Paleolithic 
“Paleo” diet has risen to recent popularity through 
celebrity endorsements, branded merchandise, 
cross-promotion with popularized exercise pro-

grams, and conference tours [18]. Scientific evi-
dence supporting the efficacy of this diet continues 
to be debated within the nutrition field [19, 20]. 
While some of the lay public remains skeptical, 
others are less critical and several books focusing 
on this diet have become bestsellers [18, 21]. This 
particular diet is one of many examples of fad 
diets, juice cleanses, and get-fit-quick exercise 
regimens touted by celebrities [22]. Often these 
health practices are based in weak or circumstan-
tial evidence. Adolescents who haven’t been 
instructed on critical appraisal of information 
skills may be vulnerable to popular and pseudosci-
entific health claims [23]. In particular, pop-health 
trends may be compelling because adolescents 
face developmental concerns about body image 
and social pressure to conform with peers who 
actively engage in novel health practices.

 Sexual Health

Adolescents tend to be concerned about parents 
and health providers being judgmental about sex-
ual health topics [24]. Concerns about stigma and 
privacy drive many adolescents to seek out sexual 
health information online. Even when using 
online resources, anonymity is a particular con-
cern among adolescents. For example, adoles-
cents prefer sites that do not require providing 
personally identifying information and sites that 
have an existing answer section in case their par-
ticular health question has already been asked 
[24]. As the credibility of online health informa-
tion is also a concern, adolescents tend to prefer 
resources that list authors’ qualifying health cre-
dentials [24].

Adolescents seeking sexual health informa-
tion online are most likely to search for informa-
tion about sexually transmitted infections and 
puberty (Fig. 2.1). However, as was the case for 
topics of general well-being, perceived impor-
tance and degree of online searching does not 
always match. For example, while domestic vio-
lence and sexual assault are highly important 
sexual health topics among adolescents, these are 
infrequently searched for online. When adoles-
cents turn to online sources for information, cer-
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tain search strategy challenges arise for topics 
such as sexual health.

 Search Strategies
Googling the word “sex” provides over three bil-
lion results. The first page of results might include 
online editorials from popular Women’s Health 
or Men’s Health magazines that provide guid-
ance on how to “please your partner” or “last lon-
ger in bed.” Other top search results might include 
links to graphic narratives, images, or videos. 
Reputable and developmentally appropriate 
health resources are scarce among these top 
results. Searching for “sex” is an example of an 
overly simplistic strategy for which search results 
provide the most popular online content. These 
top results may offer very little age-appropriate 
content to answer the sexual health questions 
adolescents find most important.

A more targeted search for “sexual health” 
first elicits a featured definition from the World 
Health Organization and then several top results 
from reputable organizations that are directly rel-
evant to developmentally appropriate topics such 
as puberty, sexually transmitted infections, and 
understanding healthy relationship boundaries. 
For health practitioners, it might seem obvious to 
google “sexual health.” However, this is unlikely 
to be an initial search approach among adoles-
cents without such conceptual insights or who do 
not use formal health terminology to frame sex-
ual practices.

Adolescents seek online answers to particular 
sexual health questions that are not covered in 
sexual health curricula or topics that are too 
uncomfortable to discuss with an adult [25]. 
Thus, adolescents may use online searches to 
supplement rather than replace current sexual 
health knowledge. An examination of informa-
tion seeking in this realm categorized adoles-
cents’ search objectives as definitional, 
functional, normative, experiential, relational, 
and factual [25]. For example, a query such as 
“How do I know if I am pregnant?” would be 
considered factual, while a query such as “How 
do I know if a girl likes me?” would belong in the 
relational category [25]. Adolescents are also 
likely to seek additional online information about 

what constitutes “normal” sexual development 
and behavior. Such information seeking is less 
about understanding statistical norms in a public 
health sense and more about self-evaluating 
whether individual life experiences are consid-
ered physically or socially appropriate [26].

 Search Results
Taking into account search ranks and top results, 
health-related search results can be biased in ways 
that favor personal experiences and editorialized 
narratives over evidence-based recommendations. 
For example, an assessment of Google search 
results related to human papillomavirus vaccines 
revealed significantly higher search rankings for 
pages that were critical of vaccination, offered 
less biographical information about authors, and 
included more unsubstantiated testimonials [27]. 
Similarly, in the results of a systematic search 
about adolescent birth control, information about 
long-acting reversible contraception was often 
omitted or ran counter to widely accepted clinical 
guidelines [28].

Without advanced conceptual insights or grasp 
of clinical terminology, adolescents are apt to dis-
count relevant information that they do not under-
stand. For example, as adolescents search for 
information about STIs (sexually transmitted 
infections), they may dismiss information related 
to STDs (sexually transmitted diseases) as “com-
pletely different” [29]. In general, adolescents may 
not understand sexual health terminology in a way 
that leads to engagement with age- appropriate and 
evidence-based online information [30]. While 
sexual health questions may be uncomfortable for 
adolescents to bring up in clinical settings, practi-
tioners may be able to initiate useful conversations 
by asking about particular topics that patients have 
been googling. This may lead to opportunities for 
imparting useful sexual terminology to contextual-
ize future online searches.

 Mental and Behavioral Health

Approximately 10–20% of adolescents seek 
online information on topics related to mental or 
behavioral health (Fig. 2.1). In this realm, the 
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“stress and anxiety” category is most often 
endorsed as “very important” and is also the 
most commonly searched for topic. Other impor-
tant concerns include alcohol and substance 
abuse, depression and other mental health issues, 
smoking, and eating disorders. Information 
about attention deficit hyperactivity disorder is 
searched for by 9% of adolescents [2]. 
Concerningly, 14% of adolescents report having 
ever encountered online information about 
obtaining or making illegal drugs, whether they 
were seeking it or not [2].

 Social Influences: Substance Use
In addition to searching for specific behavioral 
health information online, adolescents also likely 
engage in social learning in this milieu. For exam-
ple, online platforms present novel opportunities 
for social learning about substance use. Websites 
like erowid.org provide background information 
and experiences of individuals experimenting with 
novel drugs. Experience reports, or “trip reports,” 
can be quite detailed with regard to dosing and 
polysubstance use while sometimes including nar-
ratives about having spiritual experiences or gain-
ing deep philosophical insights [31]. Erowid and 
online messaging have played a role in adoles-
cents’ dissemination of “innovative” substance use 
information [32]. Recently, social media platforms 
such as Reddit have provided a forum for popular, 
anonymous discussions devoted to drug use, 
“research chemicals” (i.e., newly emerging psy-
choactive substances), and experience reports 
[33]. Online message boards also provide infor-
mation about “bad trips” [34]. These online 
resources may be compelling enough to encourage 
adolescents to experiment with mind-altering sub-
stances. However, cautionary tales may also dis-
suade some from engaging in risky behaviors. 
Therefore, clinicians working with adolescents 
who use substances may wish to ask about knowl-
edge of online drug use resources. In-depth knowl-
edge of these resources might indicate a willingness 
to engage with novel substances.

 Social Influences: Mood Disorders
With respect to mood disorders, online commu-
nities can provide both informational support 

and emotional support [35]. Emotional support 
may be particularly valuable to adolescents who 
are suffering from mental health concerns by pro-
viding a sense of belonging with others who 
experience similar issues [36]. Personal charac-
teristics such as age, gender, and education play a 
role in active participation within online support 
venues [37]. For adolescents in this milieu, it 
may be important to engage with a peer group 
that provides relevant information and offers 
encouragement to overcome personal challenges. 
Receiving online support is associated with 
reciprocally offering support to others [38]. This 
social reciprocity may offer a sense of personal 
agency. As such, there is potential for adolescents 
to engage in meaningful, potentially helpful, 
online peer support environments.

Adolescents generally prefer to get emotional 
support from parents and peers and informational 
support from health professionals [39]. These 
types of social support systems are ideal when 
readily available, which is not always the case for 
adolescents dealing with mental health concerns. 
This presents both an opportunity and a chal-
lenge to practitioners who advocate for adjunc-
tive online support for adolescents. For example, 
it is possible that some adolescents may gravitate 
toward online support environments while drift-
ing further from appropriate family, peer, and 
clinical guidance. Research into evidence-based, 
online peer support options for adolescent mental 
health remains ongoing. While it is premature to 
make objective recommendations about how 
adolescents should or should not seek online 
mental health support, it is clear that this is a seri-
ous consideration for practitioners who work 
with adolescents.

 Optimal and Extreme Health Behaviors
Adolescent online searches about diet and nutri-
tion are more than three times as prevalent as 
searches related to eating disorders (Fig. 2.1). 
However, the type of information available when 
searching for topics related to healthy eating can 
model unhealthy behaviors. Making dietary deci-
sions around pop-health beliefs or setting ideals 
around strict goals of “clean eating” may contrib-
ute to orthorexia [40]. Orthorexia (literally “cor-
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rect appetite”) is characterized by a preoccupation 
with the quality of food consumed [41], rather 
than concerns about quantity of calories or body 
image. Recent case studies have reported that 
malnourishment and associated negative health 
impacts are associated with severe orthorexic 
tendencies [42]. The availability and dissemina-
tion of pop-health content on social media is 
likely to be an exacerbating factor in disordered 
eating [43]. For example, image-sharing plat-
forms such as Instagram can play a particularly 
influential role in the dissemination of unrealistic 
and unattainable health ideals [44]. As this is a 
relatively new and emerging health trend, there is 
still much to learn about how online information 
seeking may play a contributing role in adoles-
cent eating disorders.

For a general sense of online search trends in 
this domain, Fig. 2.2 depicts Google Trends data 
about “clean eating” that are highly correlated 
with pop-health searches of “Paleo recipes” over 
time (Pearson r = 0.97). These searches peak 
around New Year’s Day, much like other health 
resolutions such as “quit smoking.” In contrast to 
the relatively constant pattern in searches related 
to quitting smoking, both “clean eating” and 
“Paleo recipes” rose from relative obscurity in 
2008 to peak popularity in 2014. Monitoring the 
popularity of searches may provide new insights 
into emergent public health concerns surround-
ing pop-health trends and emerging patterns that 
may be related to orthorexia.

 Other Health Topics

Adolescents also seek out online information 
about specific symptoms or health conditions 
affecting them (20%) or affecting friends or fam-
ily members (23%) [2]. For these and other con-
tributing reasons (e.g., school projects), 6% of 
adolescents seek online information about heart 
disease and 8% about diabetes. Online informa-
tion about cancer is sought by 12% of adoles-
cents, and this topic is endorsed as personally 
“very important” by 24%. In contrast, while the 
same proportion (12%) have sought online cold 
or flu information, this had the lowest compara-
ble importance among all topics (17%) [2]. Initial 
searches for common, innocuous symptoms can 
sometimes escalate toward searches about symp-
toms or diseases that are more serious and less 
likely [45]. For individuals who are particularly 
concerned or anxious about their health, this 
“query escalation” may lead to increased anxiety 
rather than alleviating health concerns [45, 46].

 Cyberchondria
Cyberchondria can be defined as health anxiety 
typified by Internet searches for medical infor-
mation that (1) are repetitive or excessive, (2) 
increase negative affect or distress, (3) interrupt 
daily living or are compulsive, and (4) engender 
reassurance seeking [47]. While such searching 
may result in plausible explanations for health 
concerns, the results may not account for the 
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established prevalence or likelihood of particular 
health conditions. This may lead adolescents to 
catastrophize about severe and chronic health 
conditions based on searches about common 
symptoms or transient experiences.

A suggested approach to mitigating the effect 
of cyberchondria in vulnerable adolescents is 
“Internet use education” to improve online health 
literacy [47]. Interventions that seek to improve 
online health literacy may also be useful in cir-
cumventing some of the challenges and biases 
associated with online health information seek-
ing in general.

 Online Health Literacy 
in Adolescent Health Information 
Seeking

The quality of health information that adoles-
cents obtain is influenced by both extrinsic and 
intrinsic factors. Extrinsically, is there adequate 
and accurate information readily available? 
Intrinsically, what characteristics allow adoles-
cents to locate reliable health information and 
formulate rational understandings from it? The 
level of health literacy that an adolescent pos-
sesses is a contributing factor to obtaining and 
synthesizing quality health information from 
online sources. The prevailing model of health 
literacy involves a tripartite framework of func-
tional, interactive, and critical health literacy 
domains [48]. These domains build on one 
another as functional health literacy is requisite 
for developing interactive health literacy, which 
is a building block for critical health literacy.

 Functional Health Literacy

While many adolescents seek health information 
online, particularly through search engines, they 
are not necessarily adept at doing so. Health- 
related information can be dense and can incorpo-
rate unfamiliar health terminology. Adolescents’ 
limited grasp of health terminology may prevent 
them from searching for answers to health ques-
tions [13]. In some cases, search engines suggest 

corrections for minor misspellings. However, this 
still relies on the adolescent knowing succinct ter-
minology for their health query. While googling 
“nosiatd” does display results for “nauseated,” it 
still requires adequate conceptual knowledge to 
know what this word means. Deficits in functional 
health literacy may be particularly problematic in 
younger and socioeconomically disadvantaged 
populations [49].

As discussed earlier in the context of sexual 
health topics, adolescents with limited health 
vocabulary may encounter information that is 
irrelevant or unhelpful. Even when specific lan-
guage is used, different health terminology can 
impact search results in nuanced ways. For exam-
ple, searching for “vaccination” results in a sig-
nificantly higher proportion of anti-vaccination 
websites compared to searching for “immuniza-
tion” [50]. Therefore, low functional health liter-
acy can be a major impediment to adolescents 
who are seeking health information online. In the 
mental health domain, few adolescents are likely 
to have an innate grasp of terminology like “anhe-
donia” or “depersonalization” and would thus 
describe such symptoms in lay language. When 
appropriate, providing adolescents with more pre-
cise health terminology that relates to their condi-
tion may help to steer them toward interacting 
with higher-quality online resources.

 Interactive Health Literacy

While functional health literacy is related to knowl-
edge about particular health-related terminology, 
interactive health literacy is focused on forming 
coherent thoughts and appropriate interactions 
around those topics. This could involve developing 
new heuristics for interacting with online plat-
forms. For example, in a study of goal- directed 
online health searches, adolescents were found to 
use trial and error to formulate and refine search 
strings [10]. Adolescents who are particularly 
savvy may implement more advanced approaches 
such as using quotation marks to search for exact 
phrases or using Boolean operators (e.g., this AND 
that, this OR that, that AND NOT this) to further 
refine search parameters [51].
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When applied to social media, the concept of 
interactive health literacy does not necessarily 
imply social interaction. For example, adoles-
cents may “lurk” on social media sites where 
they can observe the communication of others 
and gain insights into particular health topics 
without actively posting content [52]. Lurking 
may be an effective way to assure a sense of nor-
malcy and belonging without needing to self- 
disclose sensitive information. Observing social 
contexts can also influence adolescents’ health 
decision-making. In one example, an adolescent 
male ultimately decided that it was not worth the 
risk of using a performance-enhancing supple-
ment for body building after reading online dis-
cussions about side effects [13].

Interactive health literacy on social media 
may also take the form of active engagement 
(e.g., posting health questions), though it is less 
common among adolescents. Only 11% of ado-
lescents report that they are likely to post a health 
query on a social networking site [2]. This repre-
sents one-third of those who report getting health 
information from social networking sites overall. 
Posting health queries is more likely to happen 
among adolescents from lower income brackets, 
racial and ethnic minorities, and those who 
recently engaged in risky behaviors [2]. This 
demographic pattern also holds true among ado-
lescents following health-related links on social 
networking sites [2].

In addition to text-based interactions, video- 
sharing sites such as YouTube offer opportunities 
to view personal health stories or advice, featur-
ing interactive comment sections. Furthermore, 
viewing messages from others of similar age or 
background may be more compelling. This may 
help to explain why YouTube is used to find 
health information by nearly a quarter of adoles-
cents who seek health information online [2]. 
There are several popular young adult YouTube 
personalities (“YouTubers”) who post personal 
videos about coping with mental illnesses. For 
example, Laura Lejeune and “LikeKristen” are 
young women who post videos about experienc-
ing conditions such as anxiety, depression, sea-
sonal affective disorder, and disordered eating. 
Googling “mental health youtubers” results in 

these and other examples that are highly popular 
and generate substantial online discussion about 
mental health. For some adolescents, engaging 
with this material may present a beneficial sense 
of emotional support and reduce perceived 
stigma. However, while health information from 
social media and YouTube may seem particularly 
relatable and compelling to adolescents, it is par-
ticularly important that such information is fact- 
checked against other reputable information 
sources.

 Critical Health Literacy

Critical health literacy focuses on the ability to 
navigate and interpret the quality of available 
health information. This is similar to the concept 
of information literacy, which according to the 
American Library Association means a person 
has the ability “to recognize when information is 
needed and have the ability to locate, evaluate, 
and use effectively the needed information” [53]. 
Even when appropriate search results are found, 
adolescents may lack systematic approaches to 
reviewing those search results, such as consider-
ing the quality of the information source [10].

Critical health literacy relates to understand-
ing the relevance and trustworthiness of informa-
tion that is presented [13]. This is an important 
issue because many adolescents are likely to trust 
the first result appearing in online searches [2]. 
This reliance on primacy is problematic if the 
first results contain biased or misleading infor-
mation. While large commercial websites employ 
expensive “search engine optimization” tech-
niques to improve search rank, such advantages 
are not readily available for health advocacy 
organizations on tighter budgets [54]. Popular 
search engines are not currently adept at evaluat-
ing or organizing results by credibility of the 
source material, and search rankings can be 
manipulated in several ways [55].

While these extrinsic factors affect how infor-
mation is presented, critical health literacy 
focuses on evaluation of information. For exam-
ple, adolescents frequently access Wikipedia—
an online encyclopedia where anyone can 
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contribute or edit content—but they tend to trust 
health information from other types of websites 
more [2]. Perceptions of Internet sources’ trust-
worthiness may also vary by gender. In one study 
of Chinese students, males tended to be more 
likely to incorporate information from Wikipedia 
based on appraisals of information accuracy, 
while females were more motivated by the per-
ceived relevance of information [56].

Individuals with low health literacy tend to 
evaluate online health information based on fac-
tors such as position in search results, quality of 
pictures, and celebrity endorsements [57]. 
Compared with less educated online health con-
sumers, more educated ones tend to trust infor-
mation from medical universities and federal 
institutions [58]. Higher level of education has 
also been positively associated with checking 
credentials of health website authors [59].

Susceptibility to misinformation presents 
another challenge to effective health information 
seeking. For example, conspiracy theories related 
to vaccination are among the most widely circu-
lated in the USA [60]. This is due in large part to 
the availability of unsubstantiated health claims 
and politicization around the topic (e.g., focusing 
narratives around civil liberties instead of health) 
[61, 62]. The majority of popular YouTube vid-
eos about vaccinations discourage their use and 
raise health concerns with little scientific sub-
stantiation [63]. Because YouTube videos are a 
staple of adolescent online health seeking, this 
warrants further investigation into how the con-
cept of media literacy interrelates to broader 
understandings of critical health literacy. 
Recently proposed models of health literacy have 
incorporated aspects of media literacy and also 
considered online eHealth literacy as a unique 
construct [64, 65].

 Case Report

Lucy is a 19-year-old college student. She pre-
sented to her primary care provider with com-
plaints of persistent physical and psychological 
symptoms consistent with generalized anxiety. In 
the course of clinical evaluation, Lucy acknowl-

edged anxiety as a serious personal concern and 
mentioned that she had been actively researching 
treatment options online. She explained that her 
online searches covered a variety of therapeutic 
approaches that led to more questions than 
answers. In particular, she felt confused about the 
potential risks and benefits of commonly accepted 
pharmaceutical treatments. This led her to be 
interested in “natural” remedies that might serve 
as alternative approaches in reducing her symp-
toms of anxiety.

Lucy’s boyfriend, with whom she had previ-
ously discussed her mental health concerns, was 
adamant that natural remedies were safer than 
and just as effective as pharmaceutical “meds” 
that might be prescribed in the course of primary 
care. This led Lucy to turn to Google for confir-
mation. Given some of the common results of 
googling “dangers of anxiety meds,” it is not sur-
prising that Lucy had serious misgivings about 
pharmacological treatment options. For example, 
a prominent search result led to a Psychology 
Today editorial that states:

…people who use anti-anxiety medication have a 
36% increased mortality risk. That means persons 
using these drugs are almost 40% more likely to 
die than people who do not use them. Yikes. … 
Given the dire side effects, it does not make sense 
to pummel patients with these drugs when they are 
not needed. And even after an urgent situation has 
passed, many patients tend to remain on them 
indefinitely because doctors are not sure how to 
help patients wean off these, and/or prescribe non- 
pharmaceutical remedies.

The author’s biography for this editorial links 
out to a private website that focuses on provision 
of naturopathic remedies and acupuncture ser-
vices. This illustrates how commercial or 
 self- promotional interests can leverage popular 
online health platforms to steer patients away 
from established primary care resources. Such 
circumstances may present challenges for pro-
viders who attempt to use evidence-based treat-
ments. Patients who are skeptical of “unnatural” 
approaches may be predisposed to pop-health 
beliefs that discount the efficacy of evidence- 
based treatment modalities in favor of folk rem-
edies. For example, individuals who contributed 
to the comment section for the editorial noted 
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above touted Epsom salt baths as a standalone 
treatment for anxiety.

Clinicians may encourage patients like Lucy 
to use functional, interactive, and critical health 
literacy skills when interpreting online health 
information. Evaluation frameworks are increas-
ingly available to help adolescents effectively 
engage with such resources. For example, the 
DISCERN instrument is a comprehensive tool 
for assessing the quality of online information 
[66]. While the DISCERN tool is lengthy and 
predates newer developments in social media, a 
clinician might review the DISCERN content and 
provide a similar tool that is tailored to a patient’s 
particular situation and level of health literacy 
(e.g., Table 2.2). Using evaluation tools with 
accessible language may help patients gauge the 
quality of information, help improve health liter-
acy, and subsequently foster evidence-based care.

 Conclusions

Online resources offer a wealth of static and 
interactive information that adolescents can 
utilize to learn about health. Obtaining online 
health information can be done anonymously, 
offering adolescents a way to explore sensitive 
health topics. While adolescents might be 
considered technology- savvy “digital natives,” 
their abilities to obtain reputable online health 
information may be hindered by biases in how 
information is portrayed and interpreted. 
Adolescents tend to gravitate toward health 
information that is popular or appears in top 
search results. Such information may run 
counter to clinical guidelines, omit important 
details, or be scientifically inaccurate.

Adolescents most frequently search for 
information about general well-being that 
might serve to improve health. However, when 
taken to extremes, this health-seeking behavior 
can also result in negative health impacts such 
as in extreme cases of “orthorexia” or “cyber-
chondria.” Adolescents also commonly search 
for information around sexual, mental, and 
behavioral health. These topics present addi-
tional challenges such as heightened concerns 
about privacy, stigmatization, or modeling 
harmful behaviors. However, online health 
resources can also provide helpful emotional 
support and reputable informational support 
when approached thoughtfully.

Much research still needs to be done to bet-
ter understand adolescents’ online health 
information- seeking behaviors and associated 
health outcomes. In the meantime, helping 
 adolescents to improve functional, interactive, 
and critical online health literacy skills is 
worthwhile. Clinicians might consider how 
such education might be creatively incorpo-
rated into interactions with patients.
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How Mental Health Conditions 
Affect Online Use and Access
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 Introduction

Adolescents have regular access to the Internet. It 
is estimated that over 90% of teens have smart-
phones and ~75% of US households have Internet 
access [1].While the Internet may be a source of 
harm (including cyberbullying, access to infor-
mation on how to proceed with self-harm, and a 
source of social supports that encourage risky 
behavior), it also has the potential to be a great 
resource for health information and for receiving 
positive social support [2, 3]. With suicide being 
in the top three causes of US adolescent and 
young adult mortality [4] and an estimated 18% 
of US high school students seriously considering 
a suicide attempt [5], access and receipt of behav-
ioral health services is extremely important. 
Despite these statistics, young adults and teens 
are less likely to receive health care than younger 
children [6]. The Internet may provide an oppor-
tunity for prevention, screening, and intervention 
in this population.

The case illustrates many of the challenges 
adolescents can face including being a victim 
and/or perpetrator of bullying, anxiety and other 
mood disorders, distorted body image, and mal-
adaptive eating behaviors, as well as low self- 
esteem and social isolation. Teens may turn to the 
Internet for validation and social support and to 
look up information, while at the same time, 
social media and Internet resources can exacer-
bate behaviors or become a source of aggressive 

Case

Maddie is a 17 year old with a chief com-
plaint of anxiety and weight loss. You spend 
time speaking with her confidentially, and 
she tells you that she switched schools last 
year due to significant bullying (including 
face to face and cyberbullying). Rumors 
were spread, and negative comments were 
made continuously on her social media 
platforms. Now attending an alternative 
school, she has become increasingly 
socially isolated and states, “I don’t have 
friends.” She begun having panic attacks a 
few months ago and lacks any appetite. Her 
weight has dropped by 10 pounds in the 
past month, and she is only sleeping about 
4 h a night. Her time is spent on her smart-
phone, watching anime online and follow-
ing others on social media. She often 
compares herself to the people she follows 
and comments to you, “I’m worthless, if a 
12 year old can have 1000 followers on this 
video blog and I only have a few, I have no 
talent and don’t see the point of going on.”
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behavior. As providers who care for teens, many 
questions may come to mind. How should I 
screen for harmful Internet usage? Is it my 
responsibility to ask teens how they are accessing 
information online? Are teens with mood disor-
ders using the Internet differently than those 
without mental health concerns? The following 
chapter will attempt to summarize the literature 
on this final question: are adolescents with men-
tal health disorders using the Internet differently 
than those without?

 Seeking Information

Adolescents have been described as “early adopt-
ers” of new technologies, including the Internet for 
access to health information. They seek information 
for a variety of reasons including social contexts, 
medical questions, body and nutrition concerns, 
personal safety, and reproductive health informa-
tion [7]. Adolescents with mood disorders use the 
Internet as a way to find information on their health 
condition(s) as well. The information they encoun-
ter may help or it may hinder their emotional well-
being. If exposed to inaccurate content, 
misinformation, or non- evidence- based recommen-
dations for treatment, teens may be at risk for harm. 
For example, among adolescents with eating disor-
ders, the Internet can be a source of harmful infor-
mation if they search so-called “pro-ana” or 
“pro-mia” sites that share information on how to 
progress in more maladaptive eating behaviors [8, 
9]. Even if teens are looking for information on how 
to improve their condition(s), the websites encoun-
tered may not give specific advice on how to avoid 
harm. A study conducted in 2015 searched 314 
websites for terms related to suicide in order to eval-
uate whether the websites directed users to support-
ive information or promoted harmful behaviors 
[10]. The researchers found that sites accessed by 
the terms “self-harm/suicide” were mostly positive 
or preventative in tone, that is, the sites discouraged 
the behavior, and sites accessed by search terms 
“ways to kill yourself” were more likely to have a 
negative tone. Advice for how to find help was very 
limited, with only 56% of encountered sites having 
information on helpful resources.

Youth may be seeking information online, 
but they may not be finding information health-
care providers would encourage or expect. As 
practitioners, attempting to keep up with the 
ever- changing vocabulary teens use to search 
the Internet may feel daunting. Fortunately, 
search Internet engines can aid providers in 
keeping up with changes. As an example, 
Moreno et al. (2016) described useful strategies 
for determining which search terms may be 
popular for online information on self-harm 
[11]. As we work with youth around diagnosis, 
management, and treatment of mood disorders, 
asking about Internet usage should become a 
routine part of care. Both the youth and their 
parents/caregivers should be provided with 
information on reputable websites (such as hos-
pital-sponsored information), and they should 
be encouraged to avoid slang when searching 
online resources in order to avoid disturbing or 
inappropriate content. If possible, discussion 
should be had on how to determine if a website 
is providing accurate, reliable, and trustworthy 
information. Examples include review of the 
website for author credentials and looking for 
cited resources in content.

 Cyberbullying as a Cause or Source 
of Anxiety and Depression

There is a growing body of literature on the 
phenomenon of Internet aggression, electronic 
harassment, or cyberbullying. Studies report a 
prevalence of up to 26% of youth as perpetra-
tors and over 42% as targets [12]. Unlike tradi-
tional bullying, cyberbullying can occur 
anonymously, has a widespread audience, and 
persists outside of school hours that may make 
it more harmful to adolescents than bullying 
that occurs face to face [13, 14]. It is known 
that cyberbullying is associated with negative 
effects on mood such as depression, anxiety, 
and thoughts of suicide [15–17], and those who 
are victims of cyberbullying are more likely to 
report depressive symptoms like feeling down, 
sad, or hopeless [18], but are those with mental 
health disorders, such as clinically diagnosed 
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depression and anxiety, more likely to be vic-
tims or perpetrators of online harassment than 
peers without mood disorders?

The answer to this question is likely “yes.” A 
longitudinal study of middle and high school stu-
dents in the USA sought to evaluate this connec-
tion. In the study, those who had depression and 
anxiety (separately) in the beginning of the study 
were more likely to be victims of cyberbullying 
later in their academic years than those who did 
not report these mood disorders at all [19].These 
findings should prompt those who actively work 
with adolescents, whether in health care or 
 education, to consider screening for Internet 
harassment among teens with mood disorders. 
An example of how to ask about bullying, includ-
ing cyberbullying, is to ask the question: “Has 
there ever been anyone at home, school, or any-
where else who hurt you or made you feel afraid 
or threatened or who bullied you (this includes 
cyberbullying)?”

Are teens with mood disorders more likely to 
be cyberbullying perpetrators? Among adoles-
cent males in Taiwan, those who were older teens 
had combined attention deficit hyperactivity dis-
order, and more severe Internet addictions were 
more likely to be perpetrators of traditional and 
cyberbullying [20]. Internet addiction in and of 
itself may be a risk factor for victimization. The 
following section will delve into the possible 
associations between mental health and problem-
atic Internet usage.

 Problematic Internet Usage 
and Depression/Anxiety

With Internet access being nearly universal for 
adolescents, questions of overuse arise. The 
Diagnostic and Statistical Manual of Mental 
Disorders (DSM-V) does not include a diagnosis 
of Internet addiction disorder; however if a teen 
feels a lack of control over or preoccupation with 
Internet use and the use is leading to mood 
changes, tolerance, social isolation, or declines in 
academic performance, Internet usage may be sig-
nificantly impacting their life. It is estimated that 
problematic Internet usage is fairly uncommon 

(3.6%) [21], and significant associations between 
Internet addiction or problematic Internet usage 
and depression, aggression, and substance abuse 
have been found [22]. In a longitudinal study of 
Korean youth, those with high problematic 
Internet usage had associated relationship with 
social withdrawal and anxiety/depression [21]. 
Among US females in a university setting, prob-
lematic Internet usage was significantly associ-
ated with depression. Young women, who met 
the criteria for depression, using the validated 
Patient Health Questionnaire-9 (PHQ-9) [23], 
were significantly more likely to be at risk of 
problematic Internet usage. Those with severe 
depression were over eight times more likely 
than nondepressed peers to be at risk; moderately 
depressed youth were four times more likely to 
be at risk, and even those with mild depression 
were over twice as likely to be at risk for prob-
lematic Internet usage as those without depres-
sion [24]. Social anxiety may also be a predictor 
of problematic Internet usage. Youth with signifi-
cant social anxiety, after controlling for general-
ized anxiety disorder and depression, have 
perceptions of greater control and decreased neg-
ative evaluation of communication when talking 
online [25]. Why might adolescents with mood 
disorders be at risk for problematic Internet 
usage? The Internet may offer adolescents suffer-
ing from anxiety a source of relief as well as the 
opportunity to have social networking groups 
without needing to leave the comfort of home 
and with the ease of communication on their own 
terms (e.g., replying to a message after they can 
think about a response) [26].

For youth with depression, social networking 
online and the amount of time spent on the 
Internet may impact mental health. While not all 
studies have found an association between social 
networking displays of mood and clinical depres-
sion [27], there does appear to be an association 
between depression, social networking websites, 
and the amount of time spent online. In a study 
that examined Internet use patterns of 189 older 
adolescents (mean age 18.9 years), those who 
had low or normal (30 min or 30 min to 3 h) 
Internet use did not have statistically significant 
differences in PHQ-9 score, but those with very 
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high Internet use (>3 hours) had significantly 
higher PHQ-9 scores (higher score is correlated 
with increased severity of depression). The 
results support the idea that spending more time 
online is associated with depression [28].

In youth who may already have social with-
drawal or limited communication with peers, the 
Internet may contribute to depression; however it 
also has the potential to serve as a vehicle for 
communicating with peers, forming a sense of 
community, and allow for access to mental health 
professionals outside of office hours.

 Online Social Support 
for Adolescents with Mood 
Disorders

The evidence is growing that Internet-based inter-
ventions for adolescents with chronic medical 
concerns can lead to improved adherence to treat-
ment and provide information on health conditions 
[29]. Social media has tremendous potential to 
engage youth in health education, the receipt of 
health services, and self-care [2]. Youth with mood 
disorders also have chronic ongoing challenges 
with health that have potential to be improved by 
the Internet. In one qualitative study, youth with 
psychotic and nonpsychotic disorders were asked 
about the role of the Internet in their pathway to 
care. While those with nonpsychotic mood disor-
ders (such as depression) were more likely to 
search for information on how to stop their symp-
toms and those with psychotic disorders were 
more interested in what could have caused their 
disorder, both groups were open to the idea of pro-
viders using social media and the Internet as a way 
to provide them with information [30].

 Communication with Health-Care 
Providers

As providers, the use of social media may allow a 
mode of addressing health that reaches beyond 
the confines of the office setting. Benefits include 
not being limited to strict business hours and the 
possibility of both static (but updated) information 

on resources and live chat or question and answer 
sessions. But there are drawbacks to its use. Social 
media may lead to challenges in maintaining pro-
fessional boundaries for health- care providers 
[31] and can create a level of anxiety if providers 
are unable to immediately respond to the concerns 
of a teen in crisis; however, it does allow for 
instant and potentially constant access to mental 
health providers which may ease anxiety and 
allow for communication in a way that is on the 
“condition and terms of the teen” instead of at the 
convenience of providers [32].

 Online Communication and Peer 
Connections

Teens not only use the Internet to search for 
information related to health, they also use it as a 
means of social connection. The benefits include, 
but are not limited to, self-perceived social sup-
port, increased self-esteem, increased opportuni-
ties for self-disclosure, and opportunity for 
identity experimentation [33]. There are a large 
variety of possibilities for social connection 
online including the vast array of social network-
ing sites, blogs, and video blogs that adolescents 
have at hand. Therapeutic benefits of blogging 
about emotional and social struggles have been 
described and include increased self-esteem and 
a feeling of social connection [34].

The patterns of social networking and social 
media use may differ for teens with mood disor-
ders. Young adult women with a childhood diag-
nosis of attention deficit hyperactivity disorder 
(ADHD) had an associated preference for online 
social communication versus in-person discus-
sions; they also had a tendency toward increased 
interactions with strangers online and fewer 
“friends” on Facebook [35]. In a systematic review 
that examined the use of social networking and 
online tools by people with psychosis, it was found 
that people with psychosis spent more time in chat 
rooms or playing online video games and had less 
use of communication tools, such as email or 
Facebook. Despite the lower communication use, 
patients with psychosis were more likely to use 
the Internet for establishing and maintaining peer 
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connection [36]. Though there are risks (exposure 
to cyberbullying, increased social isolation from 
lack of in-person encounters, increased interac-
tions with unknown persons, exposure to self-
harm, or negative commentary), the benefits may 
outweigh these inherent potentials for harm for a 
youth who is already suffering from the negative 
effects of a mental health disorder.

 Sexuality and Relationships

As youth with mental health conditions go online 
to develop social connections, they may also be 
at risk for meeting with strangers, providing per-
sonal identifying information, and putting them-
selves at risk for unwanted sexual solicitation. In 
a study of over 1500 youth completing the Youth 
Internet Safety Survey (YISS), depressive symp-
toms were associated with using the Internet 
more frequently than nondepressed peers, being 
more likely to converse online with a stranger, 
meeting with a stranger they met online, and dis-
closing personal information (for males, posting 
a phone number or address; for females, posting 
a picture of themselves) [37]. This risky behavior 
places these adolescents at risk for unwanted 
sexual contact. Indeed, a separate study that used 
data from the YISS found that youth who reported 
major depressive-like symptoms was over 3 times 
as likely to report unwanted sexual solicitation 
than youth with no or mild symptoms. Among 
those who reported an Internet solicitation inci-
dent, those with depressive symptoms were twice 
as likely to report feeling emotionally distressed 
by the incident [38].

 Summary

The case at the beginning of this chapter illus-
trated a teen confronted with multiple chal-
lenges: a history of anxiety, body image 
concerns, and poor school performance, experi-
encing social isolation, cyberbullying, and a 
need for both physical and emotional interven-
tion. The Internet and social media provide 
opportunities for teens, such as Maddie from the 

case, to have access to health information, a con-
nection with peers in a setting that is comfort-
able and convenient, as well as the potential for 
communication with mental health resources. 
Though there are risks, including exposure to 
websites that encourage maladaptive behavior, 
possible increased risk of sexual solicitation, and 
exacerbation of social isolation, those benefits 
should not be ignored. Adolescents with mood 
disorders do have patterns of Internet use that are 
unique. Their use of the Internet to form social 
connection may be more influential, and they 
may be at increased risk for problematic Internet 
usage (or Internet addiction). They may also be 
more likely to search for health-related topics 
online and use the Internet and social media (if 
available) to stay connected with mental health 
providers. The Internet has a number of advan-
tages that health- care providers should consider 
using when caring for adolescents with mood 
disorders.
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Technology Use Among Special 
Populations

Allison Schimmel-Bristow and Kym R. Ahrens

 Introduction

This chapter presents extant research on how the 
use of technology influences, both positively and 
negatively, mental health of adolescents in spe-
cial populations. As technology is a prominent 
part of today’s society, particularly among ado-
lescents, we need to consider the role technology 
plays in adolescents with higher risks of victim-
ization and mental health concerns. This chapter 
reviews evidence on three categories of special 
populations: (1) sexual and gender minority 
youth (SGM), (2) adolescents exposed to early 
adversity, and (3) adolescents with health prob-
lems and disabilities. This literature review is not 
meant to be exhaustive but provides an overview 
of the research that exists in each of these popula-
tions. In addition to presenting literature on the 

“natural” risks and benefits of technology use in 
these populations, we also present research on 
how technology can be used as an intervention 
tool. Finally, the chapter concludes with a sum-
mary of common themes within these special 
groups, an illustrative case example, and recom-
mendations for clinicians.

 Sexual and Gender Minority (SGM) 
Adolescents

SGM youth are youth who identify as lesbian, 
gay, bisexual, transgender, gender nonconform-
ing, queer, or questioning. Cisgender youth are 
youth for whom gender identity aligns with their 
sex assigned at birth. SGM youth are at higher 
risk of exposure to prejudice, verbal and/or phys-
ical attacks, and social rejection compared with 
their heterosexual or gender-conforming peers 
and consequently experience higher levels of iso-
lation, homelessness, substance abuse, school 
failure, depression, and anxiety [1]. As examples, 
lesbian, gay, and bisexual youth are four times as 
likely to attempt suicide as heterosexual peers, 
and 40% of transgender adults in a national sur-
vey reported attempting suicide. Almost all 
(92%) of these adults reported that their attempt 
occurred at the age of 25 or younger [2, 3]. We 
review literature elucidating the ways in which 
SGM youth interact with technology, the poten-
tial positive and negative consequences of these 
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experiences, and the ways in which technology 
could be used as an intervention tool to promote 
positive mental health outcomes in this group.

 Seeking Information Online

Nationwide, it is uncommon for youth to receive 
SGM-inclusive sexual education or other 
resources through school curriculums. Only five 
states/jurisdictions (California, Colorado, Iowa, 
Washington, and Washington, D.C.) have laws or 
regulatory guidance requiring SGM-inclusive 
sexual education [4]. Therefore, the Internet can 
sometimes be a key source of information on 
these topics. Several studies have described ways 
in which SGM youth use online resources sites to 
educate themselves and find information they 
need during the coming out and transitioning 
process. For example, Fox et al. [5] conducted a 
qualitative study in which adolescent and young 
adult SGM participants were interviewed regard-
ing the ways in which participants used social 
media for learning purposes, as well as what 
characteristics of the sites shaped their experi-
ences. Adolescents and young adults described 
using the Internet to seek specific information 
such as identity labels and meaning. Commonly 
used sites were easy to find using general termi-
nology, displayed local resources, and allowed 
participants to remain anonymous offline. 
Participants also described using online sources 
to seek information more frequently during the 
coming out and/or gender transition process 
compared with after being out/transitioning. In 
another qualitative study conducted with trans-
gender youth and caregivers of transgender youth 
conducted by Evans et al. [6], participants simi-
larly reported using the Internet to find terminol-
ogy to describe their identity as well as options for 
medical and mental healthcare, locating providers 
and finding social support [6, 7]. Some partici-
pants described using a hospital or clinic- based 
website as sources of information. However, com-
pared with the Fox et al. [5] study, participants in 
this study reported that they mainly used sites 

such as Wikipedia, Tumblr, group forums, and 
YouTube; these sites may be less reliable because 
they are not necessarily reviewed by medical pro-
fessional [6].

A number of studies have also explored the use 
of the Internet among SGM youth for sexual 
health education. Mitchell et al. [8] used the cross-
sectional Teen Health and Technology (THT) 
study aimed to determine the extent that youth 
sought sexual health information and whether it 
varied by sexual orientation. This study incorpo-
rated 5542 youth ranging from 13 to 18 years old, 
2162 of which identified as bisexual, gay, lesbian, 
queer, or questioning. SGM youth were more 
likely to access sexual health information, infor-
mation about sexuality, and information about 
sexual attraction compared to their heterosexual 
peers. They were also two times more likely than 
heterosexual peers to seek sexual health informa-
tion for “privacy-related reasons” in comparison 
with “curiosity.” Finally, results also indicated 
that there was a significant relationship between 
reason for seeking information online (e.g., no 
one to talk to) and engagement in sexual behav-
iors. Thus, this study shows the importance of 
having accurate and relevant SGM-specific sexual 
health information online and highlights a poten-
tial link between seeking online information and 
engagement in risk behaviors.

Although the Internet has potential to be a 
valuable resource for SGM youth, online infor-
mation may not be accurate and in some cases 
may be frankly harmful. In one study designed to 
understand available sources of lesbian sexual 
and relational health online, researchers found an 
overall lack of quality related to the message and 
comprehensiveness of information [9]. 
Unfortunately, the issue of quality is not one 
restricted to lay sites. One gender minority youth 
in a qualitative study by Gridley et al. [10] 
reported finding providers online that claimed 
they were SGM-friendly when, in fact, they had 
minimal knowledge/experience working with 
transgender youth. It is not difficult to imagine 
the potential negative impacts of this challenging 
experience.
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 Expressing Sexuality and Seeking 
Romantic Partners

SGM youth also use the Internet to express their 
sexuality and seek partners. Ybarra et al. [11] eval-
uated a sample of 5907 cisgender (i.e., not trans-
gender or gender nonconforming) participants ages 
13–18 in the THT dataset to examine how young 
people use the Internet to express themselves sexu-
ally. Results indicated that sexual minority youth 
(lesbian, gay, bisexual, or questioning) were more 
likely to have sexual conversations and share sex-
ual pictures than nonsexual minority youth. Results 
also looked at gender differences for cisgender 
male and female participants among sexual minor-
ity youth and found that nonheterosexual cisgender 
males were three times more likely than hetero-
sexual cisgender male peers to find online sexual 
partners; however this difference was not found 
among cisgender females.

DeHaan et al. [12] also conducted a qualita-
tive study with SGM youth aged 16–24 to explore 
how the use of the Internet impacts offline behav-
iors and identities. Participants reported using the 
Internet to reflect on or understand their identities 
which influenced their offline expression. The 
Internet was also found to be an important setting 
for participants to forge social and romantic con-
nections, especially for youth living in more iso-
lated geographical areas or with unsupportive 
peers and family.

 Online Identity Exploration 
and Social Support

Studies suggest that the Internet is also used by 
SGM youth as a place to explore their identity and 
develop non-romantic social connections [13]. 
SGM youth may be in particular and unique need 
of this type of online support. A study by Howard 
[14] evaluated three different online forums (a 
cancer survivors group, a Harry Potter forum, and 
a forum for SGM youth). Researchers found that 
purpose for the forum varied across each group. 
Main results found that members of the “support 
group” (i.e., the cancer survivors group) and the 

“stigmatized group” (i.e., the SGM forum) 
reported higher online group identity (i.e., sense 
of community within the online group) as com-
pared to members of the “avocation group” (i.e., 
the Harry Potter group). Also, the SGM group 
members had less offline social support and lower 
well-being ratings than the other two groups.

Similarly, Ceglarek et al. [15] conducted a 
study in which 146 sexual minority youth and 
477 heterosexual youth completed an online sur-
vey measuring social support, identity develop-
ment, social networking site use, and mental 
health and well-being. Although both sexual 
minority and heterosexual youth use networking 
sites at equal rates, sexual minority youth used 
sites more purposefully for identity development 
and social communication. When using sites for 
sexual identity development, results indicated 
that sexual minority participants had increased 
positive mental health outcomes (i.e., decreased 
experiences of paranoia, anxiety, and hostility).

In-person identity expression for SGM youth 
may be particularly challenging when the youth 
does not have family support; thus SGM youth 
who are in unsupportive families may turn to 
online resources more often than their SGM 
peers with more familial support. Radovic et al. 
[16] conducted a qualitative study with adoles-
cents aged 13–20 regarding parental monitoring. 
The study found SGM youth that were not open 
about their sexual or gender identity to their fam-
ilies frequently described the Internet as a safe 
space to explore who they are and get support 
from other supportive adults.

SGM youth also turn to the Internet to find and 
learn from supportive peers with similar experi-
ences. For example, the Fox et al. study described 
above [5] also found that SGM youth use the 
Internet as a tool to learn from what other sexual 
minority individuals have experienced. Ybarra 
et al. [17] conducted another analysis using a 
cohort of 5907 youth from the THT study, aged 
13–18 years, and completed an online survey of 
SGM youth. Results indicated the SGM youth 
were more likely than non-SGM youth to have 
friends they only know online and rate these 
online friends as more supportive than their 
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 in- person friendships. Taken together, these stud-
ies highlight the potential benefit of SGM youth 
using online resources for identity development 
and social support, especially when in-person 
social support is less available.

 Online Mental Health Risks

Not all online interactions result in positive identity 
development and/or social connections. 
Unfortunately, social media sites can be used as 
tools to bully vulnerable youth. A number of stud-
ies illustrate the prevalence of cyberbullying over 
social media, text messages, and other applications 
among SGM youth. In a study conducted with 
SGM or SGM-allied adolescent participants, 39% 
of SGM and 32% of SGM-allied participants 
reported receiving angry, rude, or vulgar messages 
at least one to two times per week. Most com-
monly, these events occurred over social network-
ing sites or instant messaging systems. The 
participants’ emotional responses to being cyber-
bullied indicated that 56% of SGM and 33% of 
SGM-allied youth experienced feeling depressed, 
with 35% of SGM participants reporting suicidal 
thoughts as a result of being cyberbullied [18]. A 
study conducted by Varjas et al. with 18 lesbian-, 
gay-, or bisexual- identified participants 15–18 years 
old also reported several themes around cyberbul-
lying in the sexual minority community [13]. 
During the semi-structured interviews, 14 of the 18 
participants reported cyber victimization. This 
study also found that many of the participants 
reported engaging in cyberbullying or other nega-
tive behaviors over the Internet themselves. For 
example, five participants reported verbally harass-
ing others due to losing patience, while another 
four reported sharing personal identifying informa-
tion online with strangers. These results indicate 
SGM are commonly cyberbullying victims; how-
ever, at times SGM youth may also participate in 
cyberbullying themselves.

 Technology as an Intervention Tool

Finally, technology could be used as an interven-
tion tool to promote positive mental health and 

reduce high-risk behaviors for SGM youth. 
Individuals in the SGM community are at higher 
risk for sexually transmitted infections (STIs) and 
unwanted pregnancies [19]. Due to stigma, many 
individuals with STIs, including and especially 
those living with human immunodeficiency virus 
or acquired immune deficiency syndrome (HIV/
AIDS), have difficulty seeking treatment and sup-
port. DiNapolim et al. [19] argues that by using 
technology to create a safe, anonymous space for 
SGM members with HIV/AIDS, individuals in 
this community would be able to receive mental 
health help and support in healthy lifestyle prac-
tices. This theory-based paper presents reasons to 
conduct technology-based support and group 
interventions for SGM individuals. The authors 
argue that through the use of computer- mediated 
self-help groups, individuals in the SGM commu-
nity, especially those dealing with HIV/AIDS, 
would be able to have safe and open communica-
tion experiences fostering healthier well-being. In 
support of this premise, Ybarra et al. [20] con-
ducted two online focus groups with lesbian, gay, 
or bisexual youth 14–18 years old to moderate 
discussions about HIV prevention. The partici-
pants were posed with a daily question/topic in 
which they were instructed to respond to at least 
twice a day. Results indicated that most partici-
pants benefited from participating in the focus 
group due to the self-reflection needed to respond 
to the forum; however sexually inexperienced 
youth reported perceiving the group as more ben-
eficial. Similarly, Mustanski et al. [21] conducted 
an online comprehensive sexual health interven-
tion study for SGM youth ages 16–20 years. 
Participants completed a pretest, and then five 
intervention modules followed by posttest assess-
ments. Intervention effects were significant for 
all outcomes (e.g., HIV knowledge, STD knowl-
edge, sexual arousal response, and technique) 
with the exception of two (i.e., male sexual 
knowledge inventory and sexual agreement self- 
efficacy); however these measures were still in 
the direction of positive intervention effects. 
Female participant scores showed a significant 
difference on the HIV knowledge scale. Results 
indicated that delivery of the intervention online 
was feasible, well received, and effective to 
increase knowledge.
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Finally, mobile apps are starting to be used as 
a strategy to reduce risk behaviors in this popula-
tion. For example, SGM youth and young adults 
have a higher prevalence rate of smoking com-
pared to non-SGM peers. Baskerville et al. [22] 
conducted a qualitative study with SGM partici-
pants ages 16–29 years to explore perception of a 
culturally tailored mobile app for smoking cessa-
tion. The majority of participants felt a mobile 
app would be an appealing and accessible form 
or intervention. They also felt positively about 
the app being for SGM individuals specifically so 
they could have confidence in it being a safe 
space and discuss challenges specifically related 
to their experiences. Therefore, although technol-
ogy use as a strategy to promote positive out-
comes among SGM youth is a rapidly evolving 
field, given the fact that these youth seem to turn 
to technology more often for support, this may be 
a particularly important strategy for these youth.

 Conclusions

Technology affords significant benefits and risks 
to the SGM youth community. Benefits include 
that the Internet can be a powerful tool to identify 
resources, cultivate social support, and develop a 
positive identity, especially for youth who have 
limited in-person resources on these fronts. 
However, the information that exists online is not 
always accurate and at times can be frankly 
harmful. An additional, significant risk of tech-
nology use in these youth is that social media 
exposes a group of youth who are already at risk 
of negative mental health outcomes to cyberbul-
lying, which has the potential to further increase 
negative mental health sequelae. Another inter-
esting finding of this literature is that SGM youth 
are not immune to perpetrating cyberbullying 
themselves. Overall, these studies suggest that 
SGM youth, like many other groups, may likely 
benefit from training on safe and respectful 
Internet use. This is likely to be especially impor-
tant in this group, given their apparent increased 
use of the Internet to seek social support. Finally, 
the use of technology as an intervention tool to 
reduce risks and promote resilience is understud-
ied among SGM youth; however theoretically 

technology has potential to be of great use as an 
intervention tool for this population. For exam-
ple, it is possible that technology could be used to 
provide mental health treatment to those with 
limited access due to stigma or location. More 
research should focus on potential technology- 
based interventions to improve mental health out-
comes for this vulnerable group.

 Adolescents Exposed to Early 
Adversity

Adolescents that are exposed to significant early- 
life adversities such as abuse, neglect, poverty, 
parental and substance abuse are another group 
that is at a significantly increased risk of many 
negative mental health and related outcomes dur-
ing adolescence and young adulthood. 
Specifically, they have been demonstrated in lon-
gitudinal studies to be at high risk of depression, 
suicidality, anxiety, substance use, and risky sex-
ual behaviors [23–26]. Often, youth with high 
rates of exposure to early-life adversities have 
limited access to economic and social resources, 
which has the potential to compound the effects 
of exposures to adversity and existing mental 
health problems and result in a further risk of 
negative outcomes during the transition to adult-
hood [27]. The Internet offers easy access to 
information, education, and social support, which 
may be especially important for youth who 
underwent or are currently facing early-life 
adversities [27]. However, similar to SGM youth, 
this group has the potential to have increased 
negative impacts from media compared to their 
peers. Within this section, research that has been 
conducted exploring how technology may affect 
three specific populations of adolescents exposed 
to high rates of early adversity is discussed: (1) 
adolescents experiencing homelessness, (2) 
 adolescents in foster care, and (3) juvenile 
justice- involved youth. Notably, the majority of 
research has been conducted in homeless youth, 
with very few studies conducted in the other two 
groups. Accordingly, we begin by summarizing 
studies in homeless youth and then briefly 
describe the limited studies that have been con-
ducted in the other two populations.
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 Homeless Youth

 Seeking Information Online
A qualitative study conducted by Jennings et al. 
[28] found that despite financial constraints, 
homeless youth had fairly consistent access to 
phones and the Internet. Several studies have 
explored the ways in which homeless youth use 
the Internet and their phones to access support- 
based information, including health and sexual 
health information, as well as looking for hous-
ing and job resources [27, 29, 30]. For example, 
Barman-Adhikari et al. [29] surveyed homeless 
adolescents to assess the frequency at which run-
away and homeless youth seek sexual and other 
health information on the Internet. Approximately 
61% of the sample sought general health infor-
mation, 47% sought information regarding HIV 
or other STIs, 40% sought information about sex 
or sexuality, and 23% used the Internet to locate 
an HIV testing service. Rice et al. [30] also sur-
veyed homeless youth, exploring their Internet 
use and reasons for using the Internet. This study 
also highlighted the use of technology for infor-
mation and resources but had a more general 
focus rather than concentrating specifically on 
health-related information. Authors found that of 
the participants using the Internet, 28% used the 
Internet attempting to locate short-term shelters/
housing for immediate needs, and 13% reported 
looking for housing for long-term needs. 
Additionally, participants that had easy access to 
the Internet were more likely to search for jobs. 
Similarly, these participants were also more 
likely to connect with potential employers and 
caseworkers. Thus, Internet availability may be a 
useful tool for homeless youth to access resources 
such as health-related information, housing, and 
employment.

 Online Social Support
Prior research has suggested that homeless youth 
with increased rates of social support are less 
likely to engage in risky behaviors such as sub-
stance use and sexual risk behaviors and there-
fore less likely to experience negative health 
outcomes [31, 32]. Due to decreased avenues for 
accessing their social supports in person [27], 

technology may be an important means of social 
connection for this population, as it allows home-
less youth an avenue to connect with family and 
friends during an otherwise isolating situation. In 
the Jennings et al. [28] study described above, 
youth also reported the benefits of connecting 
with peers and family via cell phones. Youth in 
the study highlighted the importance of having 
cell phones in order to connect with supportive 
adults, especially in the case of an emergency. 
Authors concluded that for many homeless youth, 
phones can be a critical way to stay connected 
and have the ability to reach out to support 
systems.

 Online Mental Health Risks
A few studies have also explored potential mental 
health risks of technology use among homeless 
youth. A study by Barman-Adhikari et al. [33], in 
which 1046 homeless youth were surveyed, sug-
gests that homeless youths’ online interactions 
may be associated with an increase in their 
engagement in risky behaviors. Specifically, 
authors found that there were statistically signifi-
cant associations between online connection with 
street friends and engagement in risky sexual 
behaviors such as having sex with someone they 
met online and engaging in sex with multiple 
concurrent partners. Similarly, homeless youth 
that talked about drinking, drugs, and partying 
online were also more likely to have sex with 
multiple, concurrent sex partners. The Jennings 
et al. [28] study also touched on this topic, with 
authors suggesting based on themes detected in 
their data that access to cell phones may place 
homeless youth at risk of vandalism and/or re- 
victimization by past perpetrators of trauma. This 
study described themes indicating that the finan-
cial responsibility associated with having a cell 
phone may negatively impact homeless youth, in 
that they may have obligations to talk to unsup-
portive family members that provided the phone 
or deal with the fear of theft.

 Technology as an Intervention Tool
There is a small body of research that explores 
the use of technology as a means of prevention 
and treatment of mental health and behavioral 
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issues in homeless youth. As homeless youth 
have disproportionately high rates of mental 
health, substance, and sexual risk behaviors com-
pared to non-homeless youth, and they face 
potential logistical barriers to accessing health-
care, technology-based interventions may be a 
useful strategy to reach and support this vulnera-
ble population [28, 34]. Much of the recent 
research on this topic has focused on the use of 
technology to make mental health and risk reduc-
tion interventions more accessible. In the 
Jennings et al. [28] study, homeless youth were 
asked about what content should be included in a 
phone app intervention called mHealth specifi-
cally pertaining to homeless youth. The youth’s 
responses highlighted the importance of educa-
tion and providing resources in regard to sexual 
health (i.e., risk reduction for HIV/STIs), repro-
ductive health, and mental health. Another quali-
tative study conducted by Mutere et al. [35] 
engaged homeless youth in semi-structured inter-
views aimed to understand how popular culture, 
media, and art create barriers or aid homeless 
youth to obtain healthcare and gain a sense of 
self-efficacy. Some of the media barriers dis-
cussed included campaigns with culturally insen-
sitive messages and ads using scare techniques. 
Although this study did not evaluate a specific 
intervention, youth responses highlighted the 
importance of having ongoing guidance by 
homeless youth in designing and implementing 
health promotion messages to make messages 
more accessible and effective.

One study by Bender et al. [36] tested the fea-
sibility of providing electronic case management 
to homeless youth using prepaid cell phones. 
Case managers contacted youth over the phone 
every 2–3 weeks for a 3-month period. 
Engagement in sessions varied; however, the 
majority of youth (87.5%) engaged at least one 
time in case management. It should be noted that 
youth preferred texting to calling on the phone; 
however, the effectiveness of texting with case 
managers has not been studied. Another study 
conducted by Dang et al. [37] evaluated a project 
called Healthshack, a website that was developed 
in collaboration with homeless and runaway 
youth, that stores important information (medical 

records, social security card, school transcript, 
housing history, etc.) securely online so they can 
access it when working with health professionals, 
looking for jobs, or for a place to live. The study 
enrolled 149 youth participants, aged 9–24. 
Overall, youth participants felt positively about 
using Healthshack and were comfortable using 
technology to store and access their sensitive 
information.

 Foster and Juvenile Justice-Involved 
Youth

 Online Mental Health Risks 
and Benefits
There is limited research on media and mental 
health among foster youth and youth involved in 
the juvenile justice system. A study by Albertson 
et al. [38] aimed to understand how media affects 
foster youth. Data were collected qualitatively 
from 22 foster youth aged 15–21 via individual 
interviews and 86 foster and kinship caregivers 
engaged in focus groups. Participants from both 
studies shared the impact of media had on foster 
youths’ views of social norms (i.e., relationships, 
sex, etc.). Themes were also described similar to 
studies conducted in homeless youth, indicating 
that foster youth tend to use social media to 
maintain connections with biological family 
members and peers, with some perceived positive 
effects (e.g., increased social support) and some 
perceived negative effects (e.g., unrealistic 
expectations of relationships with parents). 
Caregiver participants also reported feeling that 
due to their unique early-life experiences, foster 
youth were more susceptible to negative effects 
of media such as engaging in behaviors such as 
risky sexual behaviors commonly portrayed on 
media, viewing of pornography, and connecting 
with risky peers. In line with these findings, a lit-
erature review paper by Gustavsson et al. [39] 
discussed how the Internet could be used to sup-
port positive youth development for youth in fos-
ter care. Similar to the Albertson study, this study 
suggests that foster youth may have heightened 
risks related to their media use such as: (1) find-
ing and using inaccurate online information, (2) 
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remaining in contact with relatives who could be 
harmful to them, (3) posting and sending inap-
propriate material, or (4) providing identifying 
information to strangers. The authors argue by 
improving foster youths’ digital literacy they 
may be able to better avoid these risks. The study 
also highlighted the importance of caretakers and 
case managers actively engaging in monitoring 
and discussing technology with foster youth.

There are a few states that have developed 
guidelines for caretakers and case managers to 
teach youth how to safely navigate and use the 
Internet as well as to limit and monitor their use. 
For example, one county in Georgia created a 
program that provided 23 foster youth with com-
puters after completing a weekend digital literacy 
training aimed to better prepare the youth for 
adult independence [40]. No evaluation was con-
ducted of this program; however authors con-
cluded that this program may be useful in 
establishing media literacy among foster youth.

With respect to the connection between tech-
nology and juvenile justice-involved youth, there 
is strong evidence suggesting media portrayals 
contribute to violent and delinquent behaviors. 
Please see Escobar-Chaves [41] for a review of 
these findings as a description of these papers is 
out of scope for this chapter. However, in regard 
to impacts of technology on mental health among 
youth who are already involved in the juvenile 
justice system, we found a single study evaluat-
ing social media impacts among juvenile justice- 
involved youth. This study, conducted by Lim 
et al. [42] in Singapore, aimed to understand the 
role of online communication for juvenile male 
delinquents participated using semi-structured 
interviews. Participants mainly used the Internet 
for Facebook, which all participants accessed 
daily, as well as YouTube and other websites 
related to personal interests. Interviews high-
lighted some potential harms that social network-
ing may have on this population including 
extended time and opportunity for unstructured 
and unsupervised peer socialization, peer rein-
forcement of delinquent behaviors, and pressures 
to display loyalty to a group, such as a gang, 
online.

 Youth Exposed to Early Adversity: 
Conclusions
In summary, technology has unique mental health 
benefits and risks for youth exposed to early-life 
adversities. Benefits include access to information, 
education, and social support for youth that may 
otherwise be isolated. Further, it may be possible 
to improve mental health outcomes for these youth 
by providing more ubiquitous access to risk reduc-
tion education and case management as well as 
access to their providers and other resources. 
However, ease of access may put these youth more 
at risk to the dangers of technology, such as nega-
tive peer influences and re- victimization. Thus, 
technology-based mental health interventions 
would likely benefit from incorporation of strate-
gies to mitigate these risks, such as media literacy 
training. This research is still in its infancy; more 
studies need to be done on media use impacts and 
potential benefits for these and other populations 
of youth exposed to early adversity.

 Adolescents with Health Problems 
and Disabilities

Here, we present literature on technology and 
mental health among adolescents with health 
problems and disabilities. The empirical literature 
relating to media and mental health is primarily in 
three groups of adolescents with health problems 
and disabilities: adolescents with autism spectrum 
disorder (ASD), physical and intellectual disabili-
ties, and attention deficit hyperactivity disorder 
(ADHD). These studies tended to focus on two 
specific areas: risks of cyberbullying and the use 
of technology as an intervention tool. Thus, the 
review of literature found relating to youth with 
these health problems and disabilities will focus 
on these specific issues.

 Online Mental Health Risks

Adolescents with ASD are a group that faces 
unique challenges such as difficulties with face- to- 
face interactions, understanding social situations, 
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and management of peer relationships [43]. As a 
consequence of these challenges, these youth often 
turn to technology as a less threatening way to 
interact with others [44]. Researchers have begun 
to explore how the age of technology has affected 
this population of youth. One emphasis of research 
has been this population’s vulnerability to cyber-
bullying. For example, Robertson [45] conducted 
a qualitative study with autistic adolescents that 
examined how cyber and face- to- face bullying has 
affected participants’ life perspectives, life experi-
ences, and quality of life. The youth in the study 
reported varying experiences regarding cyberbul-
lying experiences. A subset of participants experi-
enced cyberbullying that specifically targeted their 
focused interest (i.e., an interest that an individual 
with ASD intensely engages in). For example, one 
participant who was passionate about playing 
Minecraft was targeted through the game. 
Participants poignantly described the impacts that 
bullying can have on their mental health or self-
esteem. They also reported using ignoring as a 
strategy in dealing with the effects of bullying, 
although successfully ignoring the experience fre-
quently did not negate negative impacts on the 
youth’s emotional well-being.

In another study conducted by Kowalski et al. 
[46], individuals diagnosed with Asperger’s syn-
drome and/or ADHD aged 10–20 and their par-
ents participated in a survey. The study aimed to 
examine the prevalence of both traditional and 
cyberbullying and assess the social, psychologi-
cal, and health effects. Results indicated that 
21.4% of youth participants had experienced 
cyberbullying in the past 2 months. The most 
common venue was instant messaging and social 
networking sites. Although this study did not 
yield statistically significant effects regarding 
cyberbullying and experiences of anxiety and 
depression, the means were in the expected direc-
tion. Results also demonstrated that 5.8% of par-
ticipants reported cyberbullying others at least 
once within the previous 2 months.

Several articles describe how youth with 
health problems and disabilities are affected by 
cyberbullying. These data suggest that similar to 
youth with ASD, cyberbullying is also higher 

among adolescents with ADHD and physical and 
intellectual disabilities. For example, in an online 
survey completed by college-aged students, 
cyberbullying occurred more often toward indi-
viduals with ADHD, mental health diagnoses, 
physical disabilities, or learning disabilities than 
toward students without these conditions. These 
increased rates of cyberbullying were, in turn, 
associated with low self-esteem and high rates of 
depression. Results indicated that likelihood of 
experiencing cyberbullying was associated with 
noticeability of disability (i.e., others ability to 
notice disability), amount of Internet use, and 
prior experiences with traditional (face-to-face) 
bullying [47]. Similarly, Didden et al. [48] sur-
veyed adolescents between the ages of 12 and 19 
with diagnoses of ADHD, pervasive develop-
mental disorder, and other intellectual disabili-
ties. Results showed 22% of participants 
experienced cyberbullying once a month and 9% 
experienced it once or more a week. It should 
also be noted that 16% of participants reported 
cyberbullying another peer. Consistent with prior 
studies, cyberbullying was found to be associated 
with low self-esteem and depressive feelings.

Finally, Heiman et al. [49] conducted a survey 
with 140 adolescents with ADHD and 332 ado-
lescents without this diagnosis, with the goal of 
understanding differences in involvement in 
cyberbullying both as victim and perpetrator 
between these groups. Authors found significant 
differences in all types of cyber involvements, 
such that participants with ADHD were more 
likely to be both targets and perpetrators of cyber-
bullying. Participants with ADHD that experi-
enced cyberbullying also reported higher levels 
of loneliness and lower levels of self-efficacy and 
social support than non-victims. Taken together, 
these studies demonstrate the vulnerability of 
individuals with a disability and how technology 
can increase the risk of mental health issues.

 Technology as an Intervention Tool

Another body of research among youth with 
health problems and disabilities has focused on 
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how technology can be used as an intervention 
tool. One area in which researchers have focused 
is improving communication. Burke et al. [50] 
conducted a qualitative study with participants 
ages 17–37 with high-functioning ASD to evalu-
ate the use of currently available technology (i.e., 
email, test messaging, social networking sites, 
etc.). Technology was found to be beneficial for 
individuals with ASD in initiating social interac-
tions with like-minded individuals. However, 
participants found difficulty in usability of cer-
tain technologies, maintaining connections with 
desired friends and romantic partners, knowing 
whom to trust and knowing how much to dis-
close. The authors also discussed ways computer- 
mediated communication could be improved to 
better support social outcomes for individuals 
with ASD. Authors suggest three potential ways 
computer-mediated communication training or 
tools could be improved: (1) teaching social skills 
including how to deal with predatory requests 
online; (2) creating a way for individuals with 
ASD to visually see statistics of their Internet use 
and patterns such as how long they have been on, 
what sites, and number of forum posts; and (3) 
developing a way to display trustworthiness of 
potential companions such as displaying a legiti-
mate email address, ages of individuals they 
socialize with on the site, and average length of 
communication with other users. In the previ-
ously discussed qualitative study by Robertson 
[45], another aim of the study was to determine 
how the information gathered could have impli-
cations on the development of software to teach 
autistic youth to address and report all types of 
bullying. A few of the important themes included 
the importance of teaching youth how to walk 
away/ignore bullying, how to deal with the fear 
of reporting bullying, and how to report bullying. 
The author suggests that development of educa-
tional software could be a promising strategy to 
help teach autistic youth how to identify and deal 
with bullying as a way to teach and reinforce 
appropriate response skills.

Researchers are also attempting to use virtual 
worlds to help teach social and other skills with 
youth with ASD. For example, Kandalaft et al. 
[51] conducted a small study with late adoles-

cents/young adults diagnosed with autism. The 
study aimed to explore the effectiveness of a vir-
tual reality social skills intervention. Results 
indicate that participants’ scores improved on 
measures assessing verbal and nonverbal recog-
nition of social perception and ability to generate 
inferences about the thoughts and feelings of oth-
ers. Didehbani et al. [52] conducted an extension 
of Kandalaft et al.’s [51] study with child and 
adolescent participants diagnosed with autism. 
The participants completed ten online scenarios, 
through an interactive interface, regarding real- 
world social situations such as bullying, bonding 
with friends, confronting conflict, consoling a 
friend, or handling social dilemmas. Results sup-
port the idea that emotion recognition, social 
attribution, and executive function of analogical 
reasoning can all be improved through practice in 
virtual worlds. In another study, Wang et al. [53] 
used a 3D collaborative learning environment to 
help youth with autism learn social competence. 
Participants included youth ages 11–14, diag-
nosed with Asperger’s syndrome. Each partici-
pant had their own avatar (i.e., figure representing 
them in the online learning environment) and 
used the avatar to complete game-like learning 
activities. Participants were able to understand 
that the avatar was a representation of them and 
that other avatars represented other people and to 
understand collaborative engagement when 
working with other avatars on tasks across activi-
ties. Authors indicated that findings are promis-
ing; however, further research is needed to 
determine the translational benefit to real-life 
interactions.

Technology-based intervention methods have 
also been studied in youth with learning 
 disabilities (LD) and youth with ADHD. Waight 
et al. [54] looked at a number of websites catered 
toward this population and found that sites varied 
in accessibility to individuals with difficulties in 
reading. Most commonly, these sites had a mix-
ture of text and video. It was recommended that 
sites catered toward these individuals create simi-
lar layout designs across all sites so that individu-
als can navigate the pages more easily.

Finally, one study tested a technology-based 
intervention for youth with ADHD. Youth with 
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ADHD can have difficulties academically and 
socially due to impulsivity and lack of self- 
regulation. Vogelgesang et al. [55] completed a 
study regarding an iPad application (SCORE IT) 
to help promote self-regulation among adoles-
cents with ADHD. Students and their teacher 
recorded academic engagement at different inter-
vals. The intervention resulted in considerable 
improvements regarding academic engagement 
and teacher’s perception of student. The author 
noted that the research is promising regarding the 
use of technology to record accomplishments and 
distractions so that we can not only better under-
stand the experience of ADHD youth but help 
individuals with ADHD improve their productiv-
ity and success.

 Conclusions

In summary, research regarding technology and 
youth with health problems and disabilities has 
focused on risk of cyberbullying and technology- 
based intervention strategies. Cyberbullying is a 
major concern for these vulnerable populations 
due to social skill difficulties for some of the sub-
groups of youth described above (e.g., youth with 
ASD, ADHD, and some youth with developmen-
tal disabilities), with potentially dire mental 
health consequences such as decreased self- 
esteem and increased risk of depression and anxi-
ety. As a group, research suggests that youth with 
health problems and disabilities may benefit 
immensely from accessing technology-based 
interventions from both academic and mental 
health perspectives that are tailored to their spe-
cific needs.

 General Conclusions

Overall, the body of literature for most of the spe-
cial populations reviewed is best classified as 
being in the exploratory stage. More research 
needs to be completed for each population to 
understand the natural risks, benefits, and poten-
tial technology-based intervention strategies. 
However, there were several consistent themes. 

First, there is a clear trend in the literature for each 
specific group that suggests youth in these special 
populations use technology to (1) gather health 
and other types of information and (2) seek social 
support, particularly when it is difficult to find in 
their in-person lives. Second, there was also con-
sistent evidence suggesting that most of the popu-
lations were at increased risk of being victims 
and, at times, perpetrators of cyberbullying. 
Further, being a victim was linked with negative 
mental health outcomes such as low self-esteem, 
depression, and anxiety in these groups.

Intervention strategies varied widely based on 
the needs of the individual groups, from case 
management to social support. Based on the nat-
ural risks and benefits that appear to be afforded 
by technology, it seems likely that youth in these 
groups would universally benefit from training to 
understand how to find accurate sources of online 
information, avoid predators, and respond to epi-
sodes of bullying. Future studies should continue 
to evaluate these and other intervention 
approaches as strategies to improve the mental 
health outcomes of these vulnerable youth popu-
lations. We conclude this chapter by presenting 
an illustrative case example summarizing some 
of the main themes described in this chapter and 
providing recommendations for clinicians work-
ing with the above populations.

Case Study

Ezra is a 19-year-old teen. He identifies as 
gay. He was placed in foster care at age 4 
due to neglect and parental substance use. 
He was reunited with his biological family 
at age 11 and then put back in foster care 
again at 15. At age 18, he left his foster care 
placement and became homeless. He couch-
surfed with friends for a while but eventu-
ally ended up on the streets. Prior to 
becoming homeless, he became very con-
nected with social media as a teen because 
it was a way to keep in touch with his bio-
logical family members and friends. He 
mostly feels that social media has been a 
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 Recommendations for Clinicians

Clinicians should be aware that online platforms 
are a common source of information, identity 
exploration, and social support for many of the 
populations described in this section. 
Additionally, risks that are common to all teens, 
such as cyberbullying and online victimization, 
may be even more salient and/or impactful in 

these groups. However, research also suggests 
that for these groups, the Internet may be a criti-
cal lifeline of social support. Thus, advising these 
patients to avoid technology is not likely to be 
helpful. Developing strategies to coach youth on 
safe and effective use is likely to be the most 
effective way to reduce potential harms. Thus, 
mental health clinicians working with these pop-
ulations should regularly screen for the types and 
frequency of the use of online platforms as well 
as potential negative consequences of this use. 
They should also provide regular psychoeduca-
tion around how to determine the accuracy of 
online information, given that many youth in 
these special populations use online resources to 
seek information more often that other groups of 
youth. Additionally, clinicians will benefit from 
continually educating themselves on positive, 
supportive sources of information and social sup-
port for their clients as well as on potential 
evidence- based mobile and/or online interven-
tion resources as these platforms continue to be 
developed and evaluated. As an example, the use 
of text messaging may be an effective adjunct to 
in-person case management for these groups, 
particularly for homeless youth who may have 
difficulty access in person resources.
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Research on the psychological implications of 
using and being exposed to social technologies is 
an emerging area of inquiry, given that digital 
communication is increasingly and intricately 
tied to adolescent daily behavior. Ninety-two per-
cent of adolescents aged 13–17 go online daily 
[1]. Facebook, which is by far the most popular 
and well-researched social networking site [2], 
surpassed Google.com in March 2010 as the 
most visited site in the USA [3]. As of 2015, 
Facebook remains the most used social media 
site in adolescents aged 13–17 (71%), followed 
by Instagram (52%), Snapchat (41%), and Twitter 
(33%) [1]. Since the early years of mobile com-
munication, adolescents have helped drive the 
mass adoption of mobile technologies in society 
[4] and remain the most active users today, rely-
ing on texting and voice mails to develop and 
maintain friendships and romantic relationships 
[5]. Eighty-eight percent of adolescents now own 
or have access to a mobile phone [6]. The current 
Generation M were born in the twenty-first cen-
tury and do not remember a time without access 
to mobile devices or to the Internet [7]. A nation-
ally representative study of video game play 
demonstrates that 97% of adolescents aged 12–17 
play computer, web-based, or portable video 

games [6]. Gentile [8] found that youth aged 
8–18 play video games on an average of 13.2 h 
per week.

To date, both problematic and beneficial 
implications of social technologies have been 
identified; however, the literature is heavily dom-
inated by negative outcomes related to adoles-
cents using social technologies too soon, too 
often, or inappropriately. For instance, adoles-
cence researchers in social and developmental 
psychology have primarily examined the nega-
tive consequences (over 20 studies) of adolescent 
video game use such as addiction [9], aggression 
[10], and decreased empathy [11], while research 
on positive outcomes in adolescence alone is lim-
ited with just a few empirical studies [12, 13].

The early adolescent years between age 10 
and 15 are marked by pubertal development, cog-
nitive maturation, school transitions, social iden-
tity redefinitions, and the emergence of sexuality. 
This developmental period is one of increased 
vulnerability because many problems experi-
enced in young adulthood begin in the early ado-
lescent years [14]. At no other stage in 
development are people more susceptible to the 
influence of peers than in early adolescence [15]. 
Early adolescence is a particularly vulnerable age 
period due to the heightened awareness of peer 
status, approval, and rejection, and it is associ-
ated with a drop in self-esteem, weaker academic 
performance, and increased anxiety and competi-
tion with others [16]. During early adolescence, 
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researchers have noted that there is a temporary 
increase in family conflict, particularly over 
issues of autonomy and control [17, 18]. Social 
media sites and mobile phones offer an opportu-
nity for family members who are concerned or 
vigilant to become “friends” on the adolescent’s 
profile page, where they can overtly (or covertly) 
monitor their adolescent’s online behavior during 
the tumultuous early adolescent struggles with 
independence and peer approval.

A majority of adolescents use the Internet as a 
healthy venue for social interaction, online journ-
aling, blogging, photography, and other pursuits 
[19]. Social technologies such as Facebook or 
mobile phones can facilitate an ability to define 
their peer community or “friendship network.” 
Electronic interactions have been positively asso-
ciated with emancipation from parental surveil-
lance [20], adolescents’ friendship quality, and 
feeling of closeness with friends [21–24]. Use of 
Facebook has been positively associated with 
building and maintaining social capital, particu-
larly for at-risk young people, women of color 
[25], and those experiencing low self-esteem and 
life satisfaction [26].

On the other hand, due to young adolescents’ 
limited capacity to self-regulate and susceptibil-
ity to peer pressure [27], potentially perilous 
online and social networking behaviors (e.g., 
lying about their age to gain access to certain 
sites) may increase as adolescents seek autonomy 
and separation from their familial networks [28–
32]. Being susceptible to peer influences, adoles-
cents are particularly vulnerable to the influence 
of what they see on social technologies [19, 26, 
33, 34]. Risks include higher exposures to inap-
propriate sexual references or substance use [35–
37], bullying [38], and psychosocial consequences 
such as anxiety, depression, and loneliness [39, 
40], which may lead to higher likelihoods of sub-
stance abuse or unsafe sex [27]. In a national 
study of over 1500 students aged 10–15, 33% 
experienced online harassment in the past year, 
of which 9% were directly linked to a social 
media site [41]. Although not as frequent as in- 
person bullying, cyberbullying impacts on psy-
chosocial health can be devastating. The negative 
impact of online victimization has been demon-

strated to increase the number of detentions, sus-
pensions, and truancy incidents as well as 
increases the likelihood of a student carrying a 
weapon to school in the past 30 days [41]. This is 
why it is critical to understand the online peer 
environments that adolescents experience as an 
avenue for parental consideration and clinical 
intervention.

In this chapter, we will provide an overview of 
both positive and negative psychological associa-
tions with adolescent use of social technologies, 
focusing mainly on interactive digital communi-
cation between peers, such as through social 
media and mobile use.

 Hierarchy

 Social Connectivity and Sense 
of Belonging

It is well established that a sense of social con-
nection forms the basis for creating meaningful, 
enduring interpersonal bonds [42]. Humans have 
an innate psychological drive to belong to groups 
and participate in social interactions—the sense 
of belongingness is almost as compelling a need 
as food [43], particularly in the normative devel-
opmental trajectory between adolescence and 
adulthood. Research conducted over the past 
decade demonstrates that more frequent online 
communication is associated with higher quality 
friendships. For instance, Valkenburg and Peter 
[23] found significant associations among time 
spent online, time spent with friends in person, 
frequency of online chats with friends, friendship 
quality, and well-being. Reasons given for this 
link between online communication and social 
connectedness stems from the promotion of self- 
disclosure and feelings of belonging [24, 44]. 
Davis [44] conducted a qualitative study of 32 
adolescents, which found that casual exchanges 
through texting, posting on social network sites, 
and instant messaging fostered a sense of belong-
ing and a feeling of validation regardless of phys-
ical location or time of day. In terms of gender 
differences, Quinn and Oldmeadow [45] sur-
veyed 443 early adolescents demonstrating that 
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sense of belonging was associated with social 
networking for boys but not for girls. The 
researchers argued that boys might find online 
spaces as safe rehearsal venues for caring rela-
tionships and to feel more connected. However, 
in another study, girls were found to be less 
lonely than boys following use of social media 
[46], suggesting that girls may benefit from being 
connected to others through social media differ-
ently than for boys.

Colwell and Kato [12] conducted a study with 
12- and 13-year-old Japanese students demon-
strating that the preference of playing video 
games over spending time with friends was unre-
lated to friendship quality. They concluded that 
preferring video games might be an emotional 
substitute for in-person friendships when they are 
alone, as opposed to a preference for social isola-
tion. More cross-cultural comparative studies can 
examine whether the “emotional substitution” 
hypothesis of interactive video gaming carries 
over into different cultural contexts. Contrary to 
popular sentiment, Durkin and Barber [13] dem-
onstrated that 16-year-old adolescent video game 
players had higher levels of family closeness, 
activity involvement, attachment to school, and 
positive mental health, regardless of gender, 
when compared to non-video game players. This 
demonstrates that video gaming is not as antiso-
cial as many people assume, because a lot of 
gaming is interactive with live players that form 
new communities to belong to and new ways of 
achieving a flow and personal contentment [47].

 Personal Contentment 
and Self-Esteem

In our Media and Identity Study, which collected 
online survey data from 747 adolescents in 47 US 
states aged 12–18, we examined relationships 
between personal contentment and social tech-
nologies. Four items were used to create the per-
sonal contentment mean for each participant 
using their self-report answers about how well 
they get along with their parents, how many 
friends they have, and how often they feel bored 
and sad. Our results showed Facebook habits 

were significantly related to personal content-
ment. For example, as the number of Facebook 
friends increased, particularly friends they knew 
well on Facebook, so did personal contentment. 
Higher personal contentment was associated with 
more likelihood of texting and calling about hav-
ing a bad day with peers, but we did not find any 
significant relationships between personal con-
tentment and instant messaging, emailing, tweet-
ing, or posting on Facebook. These findings 
demonstrate that even though social media is one 
forum to provide support in times of need, it does 
not preclude the use of other more traditional 
ways of connecting with people during difficult 
times.

Davis [48] collected survey data on over 2000 
students aged 11 to 19, demonstrating that stu-
dents who communicated online with their 
friends had higher friendship quality which was 
in turn associated with greater self-concept clar-
ity, that is, a clear, well-defined sense of self 
across social situations. In one of the few experi-
mental studies that induced social exclusion 
while using technology, adolescents and young 
adults were assigned to either a solitary game 
play versus playing games while instant messag-
ing others. The ones who could instant message 
others during the task had higher self-esteem, 
perceptions of being valued, accepted, and 
respected [49] compared to those who could not 
communicate their thoughts with others.

The human need for affiliation and self- 
disclosure is highlighted in other forms of 
computer- mediated communication, such as 
blogging [50]. According to the 2015 Pew 
Research Center Teens, Social Media, and 
Technology overview [1], only 5% of boys use 
microblogging sites like Tumblr; however, 23% 
of girls aged 13–17 use Tumblr to curate and 
share their thoughts with a specified audience [1]. 
There is evidence suggesting that the motivation 
behind blogging for women is not just about self- 
expression but also about gaining influence in the 
blogosphere and forming connections with other 
people [50]. In a study examining MySpace blog-
gers and non-bloggers after 2 months’ time, 
researchers demonstrated that compared to the 
control group, bloggers experienced higher levels 
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of social integration (e.g., sense of belonging to 
like-minded communities) and counting on oth-
ers for assistance (e.g., reliable alliance) [51]. In 
a more recent experimental study of the psycho-
logical effects of blogging, researchers found that 
bloggers who had an open, active audience who 
could submit feedback had the most positive 
effect on participants’ self-esteem, mental health, 
and social behaviors, particularly when writing 
about their social-emotional difficulties [52].

 Emotional Expression/Control

Those with existing vulnerabilities (such as shy 
introverts) may use online communication, such as 
instant messaging to build their social skills, 
increase interpersonal contacts, improve fluency 
of conversations, and decrease loneliness [53]. 
Texting provides adolescents with a greater sense 
of control with their interactions in emotional situ-
ations [54]. Bonetti, Campbell, and Gilmore [55] 
collected data on 626 Australian adolescents aged 
10–16 and found that lonely students were signifi-
cantly more likely than non-lonely students to use 
online chat spaces to discuss private topics such as 
emotions, problems, or secrets they may be expe-
riencing. Lonely students were also more likely to 
admit meeting new people online since face-to-
face encounters are too uncomfortable. Online 
communication reduces anxiety-inducing stimuli 
such as making eye contact or having to respond 
instantaneously [56] and thus allows vulnerable 
adolescents, such as those with social anxieties or 
learning disabilities [57] to experience less loneli-
ness and improve their well-being [58].

 Identity Development

Social identity gratification [59, 60] proposes that 
individuals tend to seek out information and expe-
riences that affirm their preexisting social identi-
ties. Adolescents use social media for this 
purpose—to establish and maintain positive self- 
images, to express their sexuality, individuality, 
and “self-branding” [61]. Social media can be a 
forum for developing, maintaining, and highlight-

ing social identities, particularly for unique or stig-
matized groups. Online spaces may offer safer 
spaces for young people to explore sensitive topics 
and their identity and sexuality [62]. For instance, 
Ceglarek and Ward [63] demonstrated that sexual 
minority youth who engage in lesbian, gay, bisex-
ual, transgender, and/or queer (LGBTQ) online 
communities experience reduced levels of paranoia 
associated with their “coming out” and identity 
development. Gajaria and colleagues [61] revealed 
that Facebook support groups for adolescents with 
attention deficit hyperactivity disorder (ADHD) 
tended to portray those with ADHD in a flattering 
light; thus group membership was used as a form of 
self-branding to ward off social stigma. Dolev-
Cohen and Barak [64] argue that repressing emo-
tions through nondisclosure can have a negative 
impact upon well-being; thus online disclosure 
opportunities can benefit stigmatized groups and 
encourage them to connect with mental health 
resources [65]. For instance, individuals with 
severe mental illness can find a support network 
through YouTube, thereby reducing isolation, 
improving hope, sharing strategies for coping with 
day-to- day challenges, and learning from shared 
experiences of medication use [66, 67].

 Negative Associations

 Negative Self-Concept

Although a prior study of 134 participants found 
that MySpace bloggers and non-bloggers did not 
differ in terms of anxiety or depression levels 
[51], our correlational study of 747 adolescents 
found lower levels of personal contentment for 
those creating characters online and writing 
blogs—both of which require personal invest-
ment in generating an audience for self- disclosures. 
In a sense, adolescents can be considered brave to 
be able to reveal such hidden truths about them-
selves to a public audience; however, there are a 
number of studies that correlate blogging with low 
self-esteem [68, 69]. Perhaps low self-esteem 
coincides with the  compulsive need to self-dis-
close. Further research is needed to unpack 
whether the platform of blogging is primarily a 
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forum for venting one’s personal feeling and 
frustrations or if the act of blogging may nega-
tively impact one’s contentment or if the desire 
to blog in the first place is related to one’s 
self-concept.

 Alienation and Social Anxiety

Cyberostracism has been coined to describe the 
alienation that can occur in online social environ-
ments due to exclusion, rejection, or being 
ignored [70], a construct that is believed to be 
as hurtful as the equivalent in offline situations 
often threatening one’s sense of belonging [71]. 
In a study comparing cyberostracism among 
8–14-year-olds and adults playing an online 
interactive game of Cyberball where social inclu-
sion or exclusion was manipulated, Abrams et al. 
[71] demonstrated that adolescents aged 13–14 
were the most strongly affected by cyberostra-
cism, suggesting that adolescents place more pri-
ority on inclusion by their peers compared to 
children and adults. Whereas online communica-
tion may help build networks and self-confidence 
for some, other individuals find that it exacer-
bates existing mental health concerns. When 
using technology for entertainment rather than 
communicative purposes, adolescents with poor 
friendship quality offline experienced heightened 
feelings of loneliness, isolation, and social anxi-
ety [72]. Turkle [73] has warned of the dangers of 
adolescents who need to script a “flawless narra-
tive” about their lives, echoing the sentiments of 
Bortree [74] who suggested that adolescents 
struggle to reconcile wanting to present their 
lives truthfully while wanting to impress others. 
Thus, there is a tension between being anxious 
about fitting in and belonging to an in-group ver-
sus being unnoticed and ignored altogether.

 Body Dissatisfaction and Eating 
Disorders

It is estimated that approximately half of adoles-
cent girls are unhappy with their bodies [75], and 
these feelings can begin as young as 6 years of 

age among individuals of various body shapes 
and cultural backgrounds [76, 77]. Despite the 
higher prevalence of women and girls to experi-
ence body dissatisfaction and disordered eating 
compared to male counterparts in the USA and 
Australia [78], in studies that examine the rela-
tion between social media sites and body image 
or disordered eating, there are no significant gen-
der differences [79]. For instance, Facebook use 
was a predictor of body consciousness and 
greater body shame across gender [80], and both 
males and females are less satisfied with their 
bodies after being exposed to attractive Facebook 
profiles [81]. In a large study involving 1087 girls 
aged 13–15 years, Tiggemann and Slater [82] 
showed significant positive relationships among 
using social media sites, the number of friends in 
the online network, and body image concerns. 
Body dissatisfaction can lead to maladaptive con-
sequences such as depression, anxiety, low self- 
esteem, and eating disorders [83–85].

 Triggering of Emotions

The accumulation of digital data from adoles-
cents’ online communication in the form of posts, 
photos, and videos, termed as “digital dossier” by 
Palfrey and Gasser [7], may influence adoles-
cents’ evolving sense of self. This is particularly 
salient if review of these online archives could 
cause discomfort or reliving of charged experi-
ences, whereas prior generations of adolescents 
had the benefit of fading memories that were not 
recorded online [84].

The term Facebook depression was coined by 
authors citing websites that argued for a relation-
ship between depression and social media use 
[85–88, 105, 106]. Researchers have found statis-
tically significant correlations between time 
spent on social media sites and scores on the 
Beck Depression Inventory; however, these find-
ings do not support causation or directionality 
[89]. Other studies have found no association 
between social network use and depression, one 
of which used a rigorous design of real-time 
assessment of Internet use and a validated clini-
cal screening instrument for depression [90].
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Instant messaging was found to be associated 
with increased depression in one study [91]. 
Underwood’s et al. [92] observational study of 
adolescent text messages revealed that adolescents 
who send texts with more negative content are 
more likely to suffer from self-reported internal-
izing and depressive symptoms. Similarly, texts 
with antisocial messages are strongly associated 
with self-reported, parent-reported, and teacher-
reported antisocial behavior over time [93].

Although studies have shown that frequency 
of Facebook use bears no relation to depression, 
the quality of interactions on Facebook is key 
[94]. For instance, negative social interactions on 
Facebook are associated with greater levels of 
depressive symptoms, and positive interactions 
are associated with fewer depressive symptoms. 
In addition, if a young person is well-adjusted, he 
or she is more likely to experience enhanced feel-
ings of connectedness on social media sites, 
whereas someone who is prone to depression will 
likely feel more disconnected [94]. More research 
is needed to determine the nature of the relation-
ship between social technologies and triggering 
of intense emotions like depression [95].

 Discussion and Implications

In this chapter, we provided an overview of pos-
itive and negative aspects of adolescents using 
social technologies that can bolster or hinder 
mental health depending on the intended use 
(solo entertainment vs. communication with 
others) as well as preexisting social and emo-
tional conditions, such as quality of social net-
works offline and sense of self-worth. An 
important element of peers’ online influence can 
be understood in the context of social compari-
son processes, the impetus to gain accurate self- 
evaluations [96, 97] which are major sources of 
influence on adolescent health attitudes, inten-
tions, and behaviors [98]. Social technologies 
allow such social comparisons to take place. For 
instance, adolescents who are connected to each 
other online may learn through observation or 
vicarious experiences as they read about others’ 
experiences, which can reduce (or intensify) 
feelings of isolation or provide role modeling to 

increase socially supportive interactions. Prior 
research has shown that youth who engage in 
more social comparison tend to use Facebook 
more frequently, have poorer self-perceptions, 
lower self-esteem, and more negative affect 
[99]. Rumination has been proposed as a key 
component to the negative effects of social com-
parison, resulting in more depressive symptoms 
[100]. In addition, passive or “surveillance” 
uses of social networking sites (i.e., viewing of 
others’ posts without commenting or not mak-
ing it known that they are observing others’ 
online activities) predicts social anxiety, brood-
ing, and envy [101, 102].

Despite the fact that 95% of adolescents are 
now online, 81% of them are using social media 
sites [1], and 80% of adolescents sleep with 
their mobile phones [103], little is known about 
the long-term effects of social technologies on 
psychosocial and behavioral health outcomes in 
adolescence, particularly early adolescence 
(aged 10–15). In a review of mobile use and 
reducing risk of harm [104], the following fac-
tors were identified as critical: personality fac-
tors (sensation- seeking, low self-esteem, moral 
disengagement, psychological difficulties), 
social factors (peer norms, lack of parental 
engagement), and digital factors (digital skills, 
online practices, affordances of online sites). 
These factors might be critical as a checklist for 
counselors, social workers, and practitioners to 
assess when to be concerned about online 
behaviors and how to identify the behavioral 
markers that can flag an emerging problematic 
situation. For instance, with the knowledge that 
higher levels of digital fluency, more frequent 
social media use, and greater exposure to more 
social network sites that feature anonymity is 
more likely to lead to online risk, practitioners 
can ask both parents and adolescents about digi-
tal skill levels, frequency of use, and the types 
of sites they use, to obtain a broad assessment of 
potential online risk. When clinicians see an 
adolescent showing signs of distress, they could 
inquire about possible online as well as offline 
contexts, particularly any indication that mental 
well-being is diminished due to use or misuse of 
social technologies by the patient/client or an 
online peer. Additionally, clinicians should also 
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be aware of the adolescent’s fear of losing phone 
or computer privileges, which can detract them 
from reporting harmful occurrences. The same 
devices can also be a source of private informa-
tion or social support for the adolescent [104]. 
The age of digital devices that pervade our 
social interactions is here to stay; thus it would 
be of practical and clinical importance for clini-
cians and health practitioners to become more 
literate in social technologies that their adoles-
cent populations use and to provide resources 
for parents, family members, educators, and 
adolescents to become media literate consumers 
who know when to pull the plug when mental 
health is at stake.

 Case Study

Sixteen-year-old Dave presented for treatment 
with symptoms of depression and anhedonia, 
reportedly following a difficult season on his 
high school hockey team. According to Dave’s 
mother, he recently became aware of a private 
group within his team Slack, which included dis-
paraging comments about him and about his 
younger sister, who is developmentally delayed. 
Dave reported that he did not realize his team-
mates were teasing him about his tall skinny 
frame, nor did he know they were making inap-
propriate sexual comments about his sister. As a 
result, Dave reports quitting his hockey team and 
now finds himself bored and angry. His grades 
have dropped. He spends all of his time in his 
room, with the door shut, and is irritable toward 
family members.

In an initial meeting with Dave, the clinician 
begins by checking in about his family and social 
relationships, in order to evaluate the degree to 
which he is connected to his parents and peers. It 
quickly becomes clear that, while Dave felt close 
to his parents last year, he has drawn less engaged 
with them as he has become more and more reli-
ant on digital communications with his peers. He 
now spends most of his time separate from fam-
ily members, on his phone, or computer, where 
he is vulnerable to criticism and taunting by his 
peers. While Dave has no history of significant 
psychological difficulties, he reports that he has 

long been anxious about his school performance 
and feels pressure to be independent and success-
ful. He admits that, when friends post about their 
grades, it makes him feel worried that he can’t 
keep up academically and that he will never be 
able to go to a good enough college.

In working with Dave, the clinician utilizes 
behavioral activation strategies as well as a cog-
nitive behavioral approach. Her first goal is to 
help him increase social activities with peers and 
family members, as a way to counter some of the 
negative effects of his difficult digital interac-
tions with peers, decrease his reliance on digital 
communications, and address his isolation from 
family members. They plan two family dinners 
weekly and also schedule a fun activity for the 
family each weekend (e.g., a meal out, a baseball 
game). She similarly helps him to plan to meet 
friends one evening each weekend and also to 
see friends after school. The clinician also works 
on cognitive restructuring with Dave around 
media and technology, helping him to recognize 
that material that is posted is highly edited, and 
that it is likely that, when a peer posts a good 
grade, it is the highlight of an otherwise less stel-
lar report card. The clinician likewise works 
with Dave to rethink the definition of success 
and the meaning of a “good” college. Finally, the 
clinician talks with Dave about the reality that 
adolescents are more likely to post negative 
comments than say them. She helps Dave to rank 
the types of negative comments he sees or hears 
from peers, from those that he can respond to 
with humor, such as those about his skinny 
frame, to those that are simply unacceptable, 
such as taunting comments about his sister. They 
plan ways that Dave can respond lightly to some 
comments and make clear that he will no longer 
be a friend to those who make unacceptable 
comments.
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 Introduction

Although social media use among adolescents is 
ubiquitous, there is a scarcity of high-quality studies 
regarding usage patterns among adolescents with 
depression. Of the available studies, findings regard-
ing the possible benefits and harms of social media 
on depression are inconsistent. Although there has 
been discussion in the lay public regarding a 
“Facebook depression” phenomenon, the evidence 
has been mixed as several studies have not found a 
direct association between social media use and ado-
lescent depression [1–3]. Studies that have found an 
association have been cross-sectional in design, lim-
iting interpretation of causality of social media use 
on depression [4]. Evidence is emerging that specific 
types of activity within Facebook or other social 
media and individual-specific psychological and/or 

personality characteristics, rather than social media 
use per se, determine positive or negative outcomes 
in relation to mood. We know adolescents use a vari-
ety of social media sites, with 71% using more than 
one site [5]; how, when, and how often they use each 
site is complex and ever-changing—but social media 
is a trend that is not going away. Examination of 
social media use in depressed adolescents through 
more nuanced studies which examine the type of use 
and use qualitative designs and actual observational 
data of social media displays to understand this  
relationship as well as use longitudinal design and 
measure baseline psychological/personality charac-
teristics may improve our understanding. In the fol-
lowing chapter, we will use some of these types of 
findings to describe how adolescents who have 
depression use social media and specifically how 
they display their depressive symptoms online.
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 Case

A nurse practitioner (NP) is working in a primary 
care office where adolescent patients are regularly 
seen for yearly visits and acute care. She works 
closely with an integrated behavioral health team 
consisting of social workers and a psychologist. 
Her next patient is a 15-year-old girl named Ivy, 
and the reason for the visit is “mother has con-
cerns.” The NP walks in the room and sees that 
Ivy’s mother is distraught. She says that she 
brought her in today because she is concerned that 
Ivy might have depression. Ivy’s mother asks to 
talk to the NP alone first, so the NP introduces Ivy 
to the social worker, Carol, and lets her get a psy-
chosocial history and conduct routine screening 
questionnaires while the NP speaks to Ivy’s mother 
alone. Ivy’s mother reports she noticed Ivy was 
being somewhat defiant—recently she found out 
she had skipped school to hang out with some new 
older friends who had recently graduated and she 
thinks they may be smoking marijuana together 
because she smelled it when washing Ivy’s clothes. 
She is worried that Ivy’s new friends are exposing 
her to risky behaviors, but for the most part Ivy is 
still doing well in school—and so she attributed 
these changes to normal adolescence. She recently 
attended an after-school presentation for parents 
called, “A close look at social media and what it 
is doing to your teen” and became concerned 
about some recent reports on the harms of social 
media. She decided to secretly look at Ivy’s 
phone and check out her accounts. She was 
shocked when she saw that Ivy was following 
accounts on Instagram which used the hashtag 
#MySecretFamily. These accounts would show 
images of a hand with cut marks smoking a ciga-
rette or a quote that said, “Mommy, Daddy, Don’t 
you know? You lost Your daughter Years ago….” 
When she confronted Ivy, they got into a heated 
argument because Ivy was upset her mother had 
invaded her privacy. Ivy’s mother took away her 
phone and is extremely upset. She says, “this 
social media stuff is making my daughter 
depressed! I hate it! Life was so much simpler 
when I was a kid.” They were not able to get past 
their argument and so came in to the primary care 
clinic to get help with what to do now.

 Overview of Negative and Positive 
Outcomes of Social Media Use 
on Depression

 Negative Outcomes of Social Media 
Use on Depression

Due to concerns regarding the association of social 
media use and psychological distress, it is impor-
tant to understand how adolescents with symptoms 
of depression use social media [4]. Although some 
studies show that adolescents with depression 
appear to use social media more than their non-
depressed counterparts [4, 6, 7] (i.e., increased 
symptom severity correlates with frequency of 
Facebook posting [8]), this has not been corrobo-
rated in other studies [9]. Demographic factors, 
such as age, may moderate associations. The prob-
ability of an association between the amount of 
social media use and negative outcome is higher 
for young people (age = 18–23) relative to adult 
users [10], and younger relative to older adoles-
cents [11].

A recent systematic review into social net-
working site (SNS) use examined 70 studies, 
with 24 studies exploring the relationship 
between SNS use and depression (across all age 
ranges) [12]. The majority of studies included in 
the review were youth specific (late teens or early 
20s, as defined by the authors). Only eight were 
adolescent-specific studies [13–20]. Among 
these, four studies reported on time spent on 
social media. A study within a community sam-
ple (age = 12–17) [18] and a study with high 
school students (mean age = 18) [13] did not find 
a relationship between a number of SNS friends, 
time spent in SNS, SNS-related activities, and 
depression symptoms. Contrary to these results, 
two studies within a community sample (mean 
age = 18 [19] and 16.7 [20]) found a significant 
relation between time spent in SNS (the second 
specifically reporting on addictive Facebook use) 
and depressive symptoms. The reverse relation-
ship has also been reported, where problematic 
Facebook use is also more prevalent among ado-
lescents and young people (age = 12–25) with 
depressive traits [17]. These differences may be 
related to study design, measurement tools, and 
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country of origin. Among youth-specific studies, 
and in terms of the language and activity from 
social media, youth with depressive symptoms 
were found to have less positive interactions and 
more negative interactions such as co-rumination 
[21–23]. A recent study focusing on the type of 
interactions on Facebook also highlighted that 
first year college students experiencing higher 
psychological distress had less satisfaction with 
the result of the interaction and the responses 
received from peers than their non-distressed 
counterparts [24].

Certain mediating factors have been found to 
be important in the association between depres-
sive symptoms and social media use. Passive 
use of social media (i.e., reading posts without 
interacting actively) as compared to active use 
(i.e., image management such as maintaining 
a profile and commenting on friends’ statuses) 
does not, in general, increase the probability 
of showing symptoms of depression [12], but 
a positive relationship between passive use and 
depressive symptoms is found in specific situa-
tions, for example, when experiencing feelings 
of “Facebook envy” or feeling discontented 
when viewing or reading about others’ curated 
lives on social media. A study undertaken with 
a community sample of 1840 Flemish high 
school students (mean age = 15.4) is one of the 
only longitudinal studies to date in adolescents 
to shed light upon the relationship between 
negative Facebook experiences and depressive 
symptoms at two time points 6 months apart [4, 
16]. This study found that although depressive 
symptoms at time 1 predicted negative Facebook 
experiences at time 2, the opposite was not 
true: negative Facebook experiences at time 1 
did not predict depressive symptoms at time 2 
at the 6-month time point. This would suggest 
that depressive symptoms may lead to negative 
experiences on Facebook but not vice versa. 
However, when friend support was taken into 
account, both relationships were found—but 
only for those with low friend support outside 
of social media use (i.e., in real life). In other 
words, those with depression were more vulner-
able to experiencing negative experiences on 
Facebook, and for those who were more lonely, 

negative Facebook experiences were found to 
be related to subsequent increases in depressive 
symptoms. In those with low friend support, neg-
ative Facebook experiences at time 1 predicted 
depressive symptoms at time 2; but if social sup-
port was perceived when using social media, it 
protected adolescents (mean age = 14.76) from 
peer victimization (which was highly increased 
among adolescents with depressive symptoms) 
[15]. A cross- sectional study in Canadian high 
school students (mean age 15) also found the 
relationship between psychological distress 
and amount of social media use may be medi-
ated by cybervictimization [25]. This literature 
suggests three different types of experiences 
based on baseline adolescent characteristics and 
experiences using social media: (1) adolescents 
with depressive symptoms at baseline may be 
more likely to experience negative social media 
experiences such as peer victimization; (2) ado-
lescents who may or may not have depressive 
symptoms but who have low friend support out-
side of social media, and use social media sites 
to seek online friend support but instead expe-
rience peer victimization, may experience an 
increase in depressive symptoms as a result; and 
(3) adolescents who have depressive symptoms 
but have high friend support outside of social 
media may experience a buffering against the 
effects of online peer victimization or cyber-
victimization. A cross-sectional study in almost 
500 Scottish adolescents (age = 11–15) found a 
positive association between social media use 
and poorer sleep quality, anxiety, and depres-
sion; this association was more pronounced for 
adolescents who had higher levels of emotional 
investment in social media (e.g., agree with 
items such as “I get upset when I can’t log on 
to social media”) [26]. Specifically, the type 
of emotional investment may be due to one’s 
self-worth being contingent on external valida-
tion—or seeking approval from others; in young 
adults who sought this external validation, they 
were more likely to use Instagram, an image-
sharing platform, more intensely and use it for 
social comparison [27]. Certain activities on 
Instagram have been associated with higher lev-
els of loneliness including broadcasting or sharing 
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information with a public audience as opposed to 
interaction (i.e., commenting) or browsing (i.e., 
looking at profiles) which was related to less 
loneliness [28]. These findings differed for those 
young people who hold a social comparison 
orientation—or a tendency to compare them-
selves with others and therefore experience low 
self-esteem—they do not experience the benefit 
of lower levels of loneliness when they interact 
with others online. While one study showed that 
using image-based platforms (e.g., Instagram) as 
opposed to text- based platforms (e.g., Twitter) is 
associated with a decrease in loneliness poten-
tially due to more intimacy with relation to pic-
ture sharing [29], these associations may not 
apply to depressed adolescents, who may tend 
to have a social comparison orientation due to 
feelings of low self-worth.

Therefore, helping adolescents gain insight on 
and reflect on their purposes for using social 
media (e.g., is it to compare with others?), their 
activity on social media (e.g., is it broadcasting to 
anyone—a potential sign of loneliness—or a spe-
cific interaction with a peer), and their emotions 
after using social media may be beneficial. Also, 
ensuring that adolescents with depression are 
also establishing real-life meaningful social con-
nections—and accessing online communities, 
which are oriented toward providing social sup-
port and moderated, and also being more authen-
tic (representing themselves more accurately) 
online [30]—may be protective from negative 
social media experiences.

In general, compared to their counterparts 
without depression, adolescents with depres-
sion may be more likely to experience cyber-
bullying [31, 32] and online peer victimization 
[15] and display risky online behaviors (i.e., 
engaging in communication with strangers [7], 
self- disclosure activities like sharing personally 
identifiable information on the Internet, or send-
ing and posting pictures of oneself [29]). These 
risks appear particularly pronounced for adoles-
cents given they tend to have larger numbers of 
people within their online networks [7]. Davis’ 
(2001) cognitive- behavioral model of prob-
lematic Internet use proposes that problematic 
use may result from a depressogenic cognitive 

style [33] as individuals exhibit their preexist-
ing psychopathology on the Internet. This model 
stresses the role of cognitions as both preceding 
and being the main source of abnormal behavior, 
which develop and maintain problematic Internet 
use. From a diathesis-stress conceptualization 
(i.e., predisposed vulnerability—life event), psy-
chopathology would be a necessary distal cause, 
while maladaptive cognitions are the proximal 
cause of problematic Internet use symptoms [33].

 Cognitive Biases Exhibited on Social 
Media by Young People 
with Depression

In line with Davis’ model of problematic Internet 
use, some studies have identified biases in how 
young people with depression may interpret their 
social media interactions. For instance, although 
studies show that depression is associated with 
less offline social support and less diverse social 
networks [34], others report a positive associa-
tion of depression and social support from 
Facebook when users reveal negative information 
[35]. Park and colleagues described that both 
young people with depression symptoms (mean 
age = 19.8) and older youth (mean age = 26.75) 
with a major depressive disorder had the percep-
tion they were not receiving sufficient social  
support, regardless of the actual social support 
received. Also, young people with depression 
may interpret communications as more negative, 
irrespective of the communication content [35]. 
Another possible bias faced by depressed young 
people using social media is related to social 
comparison and the way they rate their profile. 
Young people with depression tend to feel more 
inferior, less attractive, and more envious when 
asked to compare their profile relative to others 
without depression [36] and as having lower 
social rank compared to students without depres-
sion [37]. Consequently, communication inter-
pretation, perceived support, and perceived 
attractiveness may be biased among youth with 
depression. These specific cognitive biases and 
how to restructure them may be explored by prac-
titioners when discussing social media use.
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 Benefits and Positive Outcomes 
of Social Media Use on Depression

Despite the risk behaviors previously mentioned 
(i.e., self-disclosure activities), social support 
could be a protective factor against peer victim-
ization [15], especially if groups are peer-selected 
(compared to larger groups where user has less 
control) [38]. Social media use has been associ-
ated with life satisfaction and lower levels of 
loneliness, promotion of supportive relation-
ships, increased self-esteem, facilitation of com-
munication, and feelings of group membership 
among young people with depression [39, 40]. 
Public sites can be used as a place to share and 
develop their identity. For example, changing or 
updating their profiles and sharing pictures [41], 
and especially when receiving positive feedback 
from peers [42], resulted in improved self- 
esteem. Beneficial outcomes highlight the poten-
tial importance of social media use in ameliorating 
social withdrawal commonly experienced by 
adolescents with depression, especially those at 
elevated risk of social isolation [39].

Being able to correctly classify adolescents at 
risk may be particularly useful for suicide pre-
vention, especially taking into account that more 
than 80% of adolescents have public social media 
accounts such as Facebook [43]. A recent sys-
temic review examined the findings of 30 studies 
(across all age groups) targeting the use of social 
media for suicide prevention that reported largely 
positive findings [44]. Among those, there were 
only four adolescent-specific studies [45–48]. 
Results showed that adolescents use public social 
media to share suicidal ideation, behaviors, and 
intentions [47] and also join social media sites in 
order to help-seek. It seems that over time, help- 
seekers offer their help to other distressed adoles-
cents creating a reciprocal suicide prevention 
community [48]. Moreover, among adolescents 
assessed in an emergency room for chief com-
plaint of suicidality, the great majority sent a pre-
vious electronic communication of suicidality via 
an electronic tool (social media, text, or email), 
and among those, 67% did so to a peer [45]. 
Among youth-specific studies [44], results 
showed that social media enable difficult-to- 

engage youth to be reached, and posts reflecting 
suicidal ideation were easy to notice, highlight-
ing that intervention and prevention are possible 
through this medium. Further, social media plat-
forms were well accepted by young people as 
they felt they could share, anonymously, difficult 
experiences with others. Sites reviewed were 
usually moderated, although users reported a 
preference for obtaining peer support rather than 
having professional help. While informative, the 
studies included in this review were descriptive 
or cross-sectional, highlighting the need for well- 
designed controlled studies. Despite the positive 
results in the potential prevention of suicidality, 
additional research is required in order to over-
come challenges such as risk assessment, privacy, 
confidentiality, and the probability of contagion.

 Displays of Symptoms on  
Social Media

 Display of Depressive Symptoms 
on Social Media by Adolescents

The diagnosis of depression is made more by a 
clinical interview requiring an adolescent to 
share their thoughts and emotions, and less so by 
observation of physical attributes—for example, 
psychomotor retardation. This requires an ado-
lescent to be willing to share personal informa-
tion about themselves. Obtaining this information 
from an adolescent may be difficult as they may 
be hesitant at being forthcoming due to self or 
social stigma or embarrassment. Also, placing 
their symptoms in a developmental context and 
ruling out other comorbidities can lead to diag-
nostic uncertainty. Research and professional 
experience with those individuals who work 
closely with adolescents as well as public dis-
plays on readily accessible social media sites 
have revealed trends in how adolescents display 
their depressive symptoms online. Studying these 
displays may help to understand more about how 
adolescents experience depression in the digital 
age, as well as the nuanced ways adolescents 
with depression use social media. It also may 
help parents understand more about their child’s 
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symptoms as well as assist therapists with mate-
rial that they may use (with the adolescent’s con-
sent) to support the adolescent with cognitive 
restructuring. For example, an adolescent’s 
thought, based on their social media wall, may be 
that all of their friends have more exciting social 
lives than they do. The therapist can help them 
restructure this thought by helping them con-
clude that due to impression management, much 
of social media displays may not reflect actual 
life experiences. The sections below will take a 
more focused look at how adolescents display 
their depressive symptoms as well as self-harm 
behavior online, using research, which has 
applied qualitative and quantitative methods.

 Displays of Self-Harm

About 10% of adolescents report that they have 
self-harmed before [49]. This involves inten-
tional poisoning or injury to oneself and does not 
take into account the reason for harm and whether 
or not it was of suicidal intent [49]. A systematic 
review by Dyson et al. examined studies on social 
media use to discuss and view deliberate self- 
harm acts [50]. Most of the 26 studies reviewed 
focused on 19–21-year-olds. While these studies 
found multiple benefits including providing 
encouragement and empathy, developing a strong 
sense of community and belonging, with some 
evidence of reduction in self-harm behaviors 
when using these sites [51, 52], they also found 
harms such as normalizing and accepting the 
self-harm behavior, live depictions of self-harm 
acts, and open discussion of triggers, conceal-
ment, and suicidal plans [50]. Depictions of self- 
harm are well represented on popular video-based 
social media sites such as YouTube [53] and may 
provide advice on how to self-harm “safely” [54]. 
An analysis of Twitter messages on the term 
“self-harm” revealed themes of celebrities such 
as Demi Lovato sharing their story of overcom-
ing self-harm, frustration at those who make fun 
of self-harm, support to and from others, as well 
as self-harm’s relationship to eating disorders 
and self-harm videos and personal stories [55]. 
Although self-harm is not always related to sui-
cidality, relatedly, the popularity of using public 

websites to reveal suicidal thoughts and behav-
iors is concerning due to possibilities of suicidal 
contagion [56, 57]. While some social media 
sites have incorporated alerts in response to con-
cerning searches, adolescents have responded by 
creating ambiguous hashtags, which can be dif-
ficult to stay up to date with [58]. A paper by one 
of the co-authors, Moreno et al., included an 
algorithm that could be used by parents or pro-
viders to understand hashtag terms related to 
self-harm [58]. For example, the term #blithe 
(defined on urbandictionary.com to be used for 
“appearing to have a detached, yet cheerful, dis-
position”) was found to be a keyword for self- 
harm, and a process is described in how to 
determine that by cross-referencing searches 
online. This study also found a popular image on 
social media called “My Secret Family” which 
details nicknames/hashtags commonly used to 
represent underlying mental health conditions 
including self-harm. This is recreated as Fig. 6.1.

It is important for providers to query adoles-
cents about their use of these sites and discuss the 
consequences of interacting with triggering content 

Disorder Girls Boys

Anorexia

Repost if you battle with any of these
and put the name in your profile

Ana Rex

Bulimia Mia Bill

Paranoia Perry Pat

Anxiety Annie Max

ADD/ADHD Addie Andy

OCD Olive Owen

Borderline Bella Ben

Bipolar Bri Bob

Schizophrenia Sophie Skip

Insomnia Izzy Isaiah

EDNOS Ellie Ed

Self Harm Cat Sam

Depression Deb Dan

Suicidal Sue Dallas

Fig. 6.1 #MySecretFamily

A. Radovic et al.

http://urbandictionary.com


79

such as self-harm videos and how this can get in the 
way of their improvement. For example, as in the 
case, the nurse practitioner may ask Ivy regarding 
what social media sites she regularly uses, what her 
main purposes are for using these sites, whether 
she finds helpful content related to her mood, and 
whether she finds unhelpful content related to her 
mood. It may help to discuss specific times she has 
interacted with unhelpful content and use a mood 
journal to keep track of how she feels after using 
social media and what aspects make her feel better 
and what aspects make her feel worse. Is she 
 triggered to self-harm when she views an image of 
self-harm? Can she cut down on these feelings by 
spending less time on social media, only doing 
things she knows have made her feel more positive 
in the past (e.g., following an inspirational person 
or directly communicating online with a close, sup-
portive friend)?

 Qualitative Outcomes of Social Media 
Use by Adolescents with Depression

Qualitative analysis is also necessary to meaning-
fully understand dynamics of social media use, 
engagement, subjective user experiences, and per-
ceived benefits by specific populations. Qualitative 
research on the use of social media by adolescents 
diagnosed with depression has found that adoles-
cents with depression use social media similarly 
(i.e., for social connection, seeking information, as 
an entertainment, a way to share their creative 
work) and also face similar negative outcomes (i.e., 
cyberbullying and feeling distressed due to social 
comparisons) relative to other adolescents [59]. 
Importantly, depression severity in some may trig-
ger elevated social media use as a coping mecha-
nism, where the adolescents seek to improve their 
mood, but how they use it may affect whether in 
fact their mood improves or not. Social media use 
patterns and purposes may also differ by type of 
site. In cases where use of social media sites was 
anonymous, adolescents with depression felt com-
fortable to share personal information regarding 
their mood and tended to create a network of peo-
ple with a similar background facing similar diffi-
culties [59]. A site which is mainly anonymous and 
used often by the depression community is Tumblr, 

which can be used for sharing text, images, video, 
and longer posts or blogs. A study by Cavazos-
Rehg reviewed 17 popular depression-related 
Tumblr accounts held by mainly 14–20-year-olds 
and found major themes of self-loathing, loneliness 
and feeling unloved, self-harm, and suicide [60]. 
Out of 200 random posts, 18% showed graphic 
images and video clips with some posts glorifying 
dangerous behaviors. Although having potential to 
be harmful, these sites held a large online audience 
and also displayed some comforting messages of 
support and prevention.

In a study by one of the co-authors, Radovic 
et al., a group of 23 adolescents (mean age 16, 
range 13–20) currently in treatment for depres-
sion were interviewed about their current and past 
social media use [59]. These adolescents were 
also asked whether they change their social media 
use in response to a depressed mood. Some ado-
lescents reported using social media less while 
others reported using it more. For those who used 
social media more, this would be in the hope to 
access social support to share their emotions and 
access online content (i.e., humorous media, 
inspirational quotes) to boost their mood. This is 
consistent with studies reporting that depression 
is related to lower levels of internal self-regula-
tion, with social media use being used as a regula-
tory coping mechanism [61]. Radovic and 
colleagues found adolescents with depression 
described one of three types of posts that may be 
problematic: (1) stressed posting (sharing nega-
tive posts), as a way of venting their feelings and 
indirectly seeking social support; these types of 
posts could lead to a negative consequence if no 
one were to respond; (2) oversharing (posting 
excessively or sharing personal information such 
as mundane or private details) increasing the 
probability of misinterpretation and misuse of the 
posts by third parties such as leading to negative 
peer feedback; and (3) viewing triggering posts 
(posts generating a negative emotional response 
due to the reactivation of a traumatic experience 
related to the content of the post) (Table 6.1) [59].

As shown in Table 6.1, adolescents identified 
that they may self-disclose in order to enhance 
intimacy and satisfaction with others [62] and to 
find social support [63]. However, if self-disclo-
sure is used excessively, or in the wrong contexts 
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or without receiving the expected reward from 
the audience, adolescents may feel worse [59]. 
In contrast, other adolescents appear to be aware 
of their vulnerability when experiencing low 
mood and avoided social media due to the pos-
sibility of encountering triggering information 
(i.e., suicidal ideation or self-harm) or in order to 
avoid feeling socially excluded. Some studies 
conceptualize the negative association between 
depression and social media use as reflecting the 

social withdrawal feature of depression [64]. 
Nevertheless, in Radovic and colleagues’ study, 
adolescents reported the use of social media 
changed as they matured and underwent treat-
ment, and the experience of negative outcomes 
when using social media (i.e., cyberbullying, 
harassment) contributed to a change in their 
social media use (i.e., blocking or deleting 
unsporting users or the entire social media 
account) (Table 6.2) [59].

Table 6.1 Adolescent descriptions of and opinions on specific negative experiences when using social media (N = 23)

Major category theme and example quote Adolescent opinion on theme

Oversharing
“Like however you’re feeling like in that day or 
in that moment. Like if you’re listening to like a 
good song and you like this one specific part of 
the song, you can put, like you tweet like those 
lyrics. Or if you’re having like a really good day, 
just say, like, ‘I had a really good day!’ So 
yeah.”—ID 1
“I literally will walk around, take a picture, and 
post it. Literally, I don’t care what it is. I know 
my last picture that I posted on Instagram, I think, 
pretty sure it was one of my band t-shirts. Like 
literally, like, I’ll take a picture of my band 
t-shirt, and I’ll put it on Instagram. I’ll be like, 
‘look at the new shirt I got.’”—ID 3
“I have two very close friends, female, both 18, 
and they’ll take like these dumb like sink 
pictures, trying to make their butt look big and 
post those online. And I’m like, ‘you know, like,  
I don’t even have an Instagram. I don’t have 
anything, and I can type in your name and see 
that because your page is public,’ and they just 
don’t care. They won’t make it private.”—ID 5

Turns into gossip: “Because once you let it out of your mouth, 
it’ll travel and travel into stories and stories and no one will 
know the whole truth.”—ID 15
To get attention, increase self-esteem: “I think maybe just 
for the attention. Even if it’s negative attention, it’s still 
attention. Like my one friend who I was talking about who 
was being bullied through online outlets and in school, when 
they put her on that website, she didn’t even try very hard to 
get it taken down—some of the comments were like, ‘nice 
ass,’ whatever. Those boosted her ego, and she’s kind of a 
narcissistic person, so I think that’s why she left it up.”—ID 5
Annoyance: Interviewer: “What do you think about that, 
you were just rolling your eyes?” “I feel like why does the 
whole world need to know your business? Like, why do I 
care if you went…if you went and got a bucket of fried 
chicken.”—ID 8
“People use it as, like, publicity, like, and try to become, 
like, Facebook famous. And then complain about, if there’s, 
like pictures of themselves like half-naked, and like, 
complain that people only like them for their body and want 
them for sex. So it just gets kind of annoying after a 
while.”—ID 6

Stressed Posting
“If I would to post, ‘this is the worst day ever.’ 
And then they would tweet at me and say, ‘are 
you okay? Text me if you need anything.’”—ID 1
“There’s this one kid and he always used to post 
like, ‘I hate my life and I should just end things 
now.’ And, like things like, ‘I’m going to hell,’ or, 
just really negative, scary things.”—ID 26

Emotional relief, seek social support: “Yeah. I feel like it does. 
I don’t know if it helps me like just get the weight off my 
shoulders because I’ve been thinking about it all day, and then 
just posting that. I don’t know. Made you feel relieved. Because  
I know that my friends do see it. So then, like they all have one. 
So by them seeing that, then maybe they’ll all talk to me.”—ID 1
Analyze thoughts: “You might, in your head it might be way 
out of proportion to what actually happened. And it’ll make 
you realize that it’s not actually that bad. And I can, like you 
can analyze what you’re feeling or whatever it is if you read it 
over when you’re all out. “– ID 4

Triggering Material
“I follow this account on Instagram, and it’s a 
band account, and one day the girl took a picture 
of her arm, and it was all sliced, and there was 
blood down it, down her arm. And it just hurt me 
so bad. I was like, ‘how could you post something 
like that?’”—ID 12

Causes distress: “They have the whole hashtags, #selfharm, 
#depression, and I mean like I’ve came across pictures, and I’ll 
literally go to that person and I’ll hit, ‘Unfollow and block,’ 
because I don’t want to see pictures like that. Because it honestly 
makes me extremely upset that I have to see pictures like 
that.”—ID 3
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Table 6.2 Adolescents used social media in a more positive way after time, experience, and treatment for depression

Major category theme Discontinued behavior New behavior Example quote

Risky online behavior Posting about risky  
behavior (e.g., smoking, 
drinking, drugs,  
promiscuity, online  
arguing, gossip)

Knowing there will  
be consequences to 
negative online  
behavior

“So there was definitely 
negative consequences.  
And I was just trying to 
imagine, like if my dad read 
all my Facebook messages,  
I don’t know what I’d do. 
Like I have them going back 
to when I was like 13. Like 
there were definitely some 
stuff on there that he would 
not be happy about
Interviewer: What kind of 
stuff would that be?
Just dumb decisions that  
I used to make. Stuff with 
guys or stuff with friends  
that I shouldn’t have been  
doing and have outgrown  
by now. I guess maybe  
some drug and alcohol  
use and self-medicating. 
Things he definitely would 
not appreciate reading  
from guys.”—ID 5

Interactions with 
strangers and 
acquaintances

Talking to strangers
Accepting everyone  
who asks for a request  
to be a friend

Using only to connect 
with and get feedback 
from close friends  
and family
Deleting unsupportive 
friends and bullies

“I just recently unfollowed 
them because I’m following 
people that don’t even talk to 
me anymore, and seeing their 
photos just kind of makes me 
upset, so I’m like why am I 
following this person, and 
seeing their photos, and it just 
makes me upset? Since I 
basically just unfollowed 
these people I haven’t really 
had any negatives since.”—
ID 28
“A few years ago, I would 
just add anyone. And then  
I was like, I’ve gone  
through that phase after that 
where I’m like, I don’t know 
you so I’m not going to add 
you. So, I mean, I say every 
day, well I need to go 
through all my friends and 
delete people I don’t know. 
But, there’s just so many 
now. It might just be better 
to delete your Facebook  
and restart everything. Yeah.”— 
ID 26

(continued)
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Table 6.2 (continued)

Major category theme Discontinued behavior New behavior Example quote

Privacy “Oversharing”—Posting 
personal information

Increasing privacy  
settings and threshold  
for sharing personal 
information

“Well, I started, like 
whenever I start looking at 
other people and if they’ll 
post personal stuff, I think, 
‘why would they do that?’ I 
mean, I can see that. Anyone 
can see that. And then I’m 
like, ‘well, I did that. Why 
would I do that?’ And I think 
I matured a little bit. From 
last year to now. And I started 
thinking a little more clear. 
So I realized having social 
media, it can be fun, but you 
have to be very responsible 
with it or it can end very 
badly”
“I was going through Tumblr, 
and I saw, I would post really 
stupid things. I was like, 
‘okay, I got to get rid of this. 
This is nobody else’s 
business.’”—ID 12
“There’s no point in putting 
all my business out there 
because either people just 
judge, or they’ll just have 
something negative to say 
about it. So I don’t want to do 
that anymore. I realize I need 
to be more careful with what 
info I send out to people.”—
ID 15

Using social media 
when in a low mood

“Stressed posting”—Posting 
about being in a low mood
Using social media when 
upset

Taking breaks from  
using social media  
when it makes one feel 
worse or a conflict is 
starting

“When I’m sad, the last thing 
I need to know is how much 
fun other people are having 
or how great other people are 
having it. Or other people’s 
situations. That doesn’t really 
help my own mood. And it’s 
mostly a waste of time. I 
mean I’m still—I’m still 
getting past that. Like 
sometimes I still go on twitter 
when I’m upset because I just 
want to see what’s going on, 
but mostly I just get jealous 
of other people’s lives.”— 
ID 14
“If I do see something on it 
that will make me upset, I’ll 
just exit out and avoid it for 
like an hour or two of the day, 
and then I’ll go back on and 
be whatever about it. That’s 
just how I do it.”—ID 28
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Table 6.2 (continued)

Major category theme Discontinued behavior New behavior Example quote

Social media for 
self-esteem

Posting with the purpose to 
increase self-esteem
Placing importance on 
number of friends or 
followers

Using with the goal of 
connecting with others 
versus getting approval

“Back then, Facebook just 
came out, and it was cool to 
have 700 friends. And I 
think the idea was just see 
how many people you can 
get to comment on things, 
see how many people you 
can get to like on 
something. I just feel like 
it’s a really warped view 
once you start thinking 
about things in that kind of 
perspective. And now I 
don’t really care what 
strangers’ opinions are on 
my pictures. I really just 
care what my friends and 
family have to say.”—ID 5
“It’s just another way to 
connect with friends and 
family now. Versus this way 
to like kind of control your 
self-esteem and make 
yourself feel better.”—ID 5

Responding to 
negative online 
interactions

Reacting to negative 
comments, starting fights

Using coping skills to 
control getting upset at a 
mean comment
Speaking up for self if 
something bothers 
them—Being assertive

“I used to use it differently 
like basically I used to even, 
I would you know start fights 
and you know try to like post 
provocative photos. And 
like, I guess it affected me 
more. And I realized all I 
have to do now in my life is 
all I have to do is delete 
those people, block them, 
and they’re out of my life, 
instead of seeing them, 
annoying me and ticking me 
off by their statuses every 
day on Facebook, I can just 
delete them, like it’s that 
simple. And I guess it just 
affected me more like 
mentally, and emotionally. 
But I guess since I’m older 
now and I know better, I 
know how to handle it more, 
I can just say no, and ignore 
them, you know what I 
mean? I guess that’s how I 
used to use it differently.”—
ID 28

The reflections that these adolescents had regard-
ing changes in their social media use may offer 
some techniques that practitioners can use when 

discussing more positive social media use with 
depressed adolescents and which can be incorpo-
rated into future testable interventions (Table 6.3).
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Table 6.3 Potential TIPS to provide adolescents with depression on social media use

Risky online behavior Reflect on how others posting about risky behavior (e.g., drinking, 
gossip) may result in consequences for them
Tip: Before you post, think about what grandma would think if 
she saw it

Interactions with strangers/acquaintances Consider consequences to having online interactions with those you 
are not close to (e.g., unwanted stress from viewing an annoying or 
upsetting post)
Tip: Be picky with your online friends or who you follow. Weed 
out your “friend list” from everyone who is not actually a friend 
or modify settings to view less of their posts

Privacy When you share, do you think about who will see what you post? 
What types of consequences can occur if your privacy settings are too 
low?
Tip: Know and set your privacy settings, know who will see what 
you post

Using social media when in a bad mood Think about whether social media use helps your mood? If it 
does—does it depend on how you use it? For example, sending a 
private message helps but posting a status update doesn’t?
Tip: Use social media to connect with people you know are there 
for you. Don’t use it to get approval or compare yourself with 
others, especially when you are feeling lonely or in a low mood

Negative people and comments Online fights are not worth your time. When have you seen something 
good come out of one
Tip: Ignore or delete negative people, and stand up for yourself 
without being negative too. Screenshot cyberbullying and get help 
from a trusted adult

Most importantly: If it makes you feel worse, take a break. If it makes you feel better, remember what it was 
you did and why you felt better. Try your best to tailor your social media use to work best for you

 Quantitative Outcomes of Social 
Media Use by Adolescents 
with Depression

In one previous study of college students, 25% of 
Facebook profiles disclosed one or more depres-
sive symptoms that were consistent with 
Diagnostic and Statistical Manual of Mental 
Disorders IV (DSM-IV) criteria on status updates 
[63]. Participants who displayed depression 
symptoms were more likely to have updated their 
Facebook profile more recently, to be more senior 
in college, and to have received a response to a 
previous depression display on Facebook. This 
suggests that those who receive reinforcement to 
a depression disclosure from their online friends 
may be more likely to discuss their depressive 
symptoms publicly on Facebook. Another study 
found that those who displayed depression symp-
toms on Facebook were more likely to score in 
the depression range on the Patient Health 

Questionnaire (PHQ-9), particularly in the mild 
depression category [65].

Why might adolescents display feelings of 
depression in such a public online venue? Previous 
work illustrates that online interactions elicit 
higher levels of self-disclosure and uninhibited 
personal expression compared to offline interac-
tions [66–68]. Adolescents report that they often 
disclose more about themselves on social net-
working sites than they do in person [69]. Further, 
the social risk hypothesis suggests that humans 
try to minimize social risks in order to maintain 
ties to a group. It has been posited that people 
with depression will change their behaviors to 
make “safer” social decisions in order to avoid 
social failures [70], and they may feel that using 
social media to share their depressive symptoms 
may be safer, although this might not actually be 
the case. Thus, social media may present a venue 
to those with depression that feels safer for 
expressing emotion during periods of isolation.
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 What Can Parents or Providers Do 
When They See Depression 
Disclosed on Social Media?

When a parent or provider notices a display on a 
social media site that suggests depression, it can be 
challenging to figure out how or whether to 
approach that young person. A previous study 
investigated who and how adolescents (mean 
age = 18.5) would want this communication to 
happen [71]. Almost all (93%) participants indi-
cated that they would want a familiar adult, such as 
a parent or trusted role model, to approach them in 
response to a depression reference. The communi-
cation approach that was preferred was in person or 
by phone. And it was clear that participants wanted 
people to approach them by asking questions, even 
as simple as “I saw your post on Facebook, are you 
ok?” compared to making clinical judgments based 
on a social media post. Considering the sensitive 
nature of depression, it may be unsurprising that 
face-to-face communication from a trusted indi-
vidual—friend or teacher—was preferred. These 
results underscore the point that online social envi-
ronments are not viewed by young adults as a 
replacement for traditional, in-person interactions 
[72]. The study findings also suggest that commu-
nication about social media posts can be approached 
similar to many other clinical topics, by asking 
open-ended and nonjudgmental questions and fol-
lowing the patient’s lead.

 Case Continued

The nurse practitioner (NP) brings Ivy’s mother 
back into the room. She discusses in private with the 
social worker, who has found that Ivy has screened 
positive for depression. While Ivy has had some 
thoughts of self-harm, she has not yet acted on these 
thoughts. Ivy disclosed some recent passive suicidal 
thoughts. The NP speaks to Ivy alone who states 
that she has been feeling depressed for some time 
now, and feels because she does well in school, no 
one really understands how she feels. Recently she 
started following depression accounts on Instagram 
and Tumblr, which she says make her feel better 

because “these people understand.” She does recog-
nize that her urge to self-harm became stronger 
when she recently viewed a self-harm video. The 
NP then meets with Ivy and her mother and pro-
poses a treatment plan for depression and self- harm. 
The NP explains to Ivy’s mother that depression is a 
complex illness and there are multiple factors 
involved in why some adolescents experience it. 
The NP discusses that there are some ways that 
social media can be helpful, and other ways it can 
be harmful, but part of the goal of therapy will be to 
address social media use and discover the impact of 
certain types of social media use on her symptoms 
and well-being. Ivy’s mother still states she will 
take away Ivy’s phone. The NP explains that an 
alternative strategy could be to help Ivy self-regu-
late her use, given the pervasiveness of social media 
and the possibility that adaptive use might assist in 
her recovery. After several therapy sessions, at 
which some time is dedicated to Ivy’s social media 
use, Ivy’s mother decides she will give the phone 
back on condition that Ivy is open about talking 
with her therapist or mother if her social media use 
starts to impact her mood or functioning.

 Summary

In summary, the interplay between social media 
use and depressive symptoms is a complex  
one. Multiple factors including an individual’s 
underlying personality traits, tendencies for 
social comparison, sense of loneliness, and the 
types of interactions they have with social media 
such as intensity of use, valance of interactions 
with others versus broadcasting updates to a 
wide audience, may affect potential emotional 
consequences experienced from its use. As we 
continue to learn more about social media use in 
depressed adolescents and young adults, we can 
learn something from them and the way they 
display their symptoms online. These displays 
can be used as a point of discussion with which 
to engage adolescents and young people to share 
their inner world, and how their social media 
use may be managed so that they experience 
less harm and greater benefit.
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Cyberbullying and Mental Health

Rajitha Kota and Ellen Selkie

 What Is Cyberbullying?

Before smartphones took over the world, teenag-
ers used to pass notes in class, notes that could 
have been confessions about their crushes, spill-
ing secrets, creating gossip, or maybe just mak-
ing after-school plans. Today, these things are 
done via text message or social media, but the 
content is still the same. Hearts can still be bro-
ken, secrets can still be spilled, gossip can spread 
faster and farther than wildfire, and relationships 
can be forged and broken. It’s easy to imagine 
how these interactions could become harsh and 
cruel in “real life,” and unsurprisingly, the same 
kind of thing happens online.

When someone thinks of “bullying,” the 
images that come to mind might be of a big kid 
pushing a little kid down on the playground, a 
bully shaking a kid down for lunch money, or 
maybe even a fight breaking out at school. 
“Traditional” bullying often involves harassment, 
teasing, or forcing another person to do some-

thing and happens when the parties involved 
meet face-to-face in the schoolyard. It includes 
components of physical bullying (e.g., hitting, 
kicking), which is an aspect that makes it distinct 
from cyberbullying. Traditional bullying also 
includes relational (e.g., spreading rumors to 
damage a person’s reputation) and verbal (e.g., 
name-calling) bullying. So then what is cyberbul-
lying? Broadly, cyberbullying can be defined as 
“an aggressive, intentional act or behavior that is 
carried out by a group or individual, using elec-
tronic forms of contact, repeatedly against a tar-
get who cannot easily defend him or herself.” [1] 
Electronic forms of contact include social media, 
like Facebook, Twitter, Snapchat, or Instagram, 
e-mail, text messaging, and even online gaming. 
Online harassment can include behaviors such  
as insults, impersonation, exclusion, spreading 
rumors, hacking, stealing personal information, 
unwanted sexual advances, and creating damag-
ing websites to defame others [2, 3].

 Traditional Bullying Compared 
with Cyberbullying

Cyberbullying can be just as harmful as tradi-
tional bullying. Traditional bullying often has a 
physical component to the harassment, but online 
bullying offers perpetrators the benefit of ano-
nymity. Often, perpetrators will then act without 
much regard for consequences, and this reduces 
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guilt and accountability for their actions [4]. 
Traditional bullying also often occurs at a spe-
cific time and place, often at school. Targets of 
cyberbullying, however, potentially must deal 
with harassing behaviors anytime and anyplace. 
Even if offline, targets often worry about what is 
being posted without their knowledge, especially 
because information can be spread so quickly 
and widely. However, the Internet and social 
media are integral to many adolescents’ social 
identity and daily lives—this makes it nearly 
impossible for most teens to “just log off.”

Although there are distinct differences 
between traditional bullying and cyberbullying, 
the fact remains that many individuals may be 
targets of both. Bullying that begins in the school-
yard can extend to messages online and vice 
versa. The National Academies of Sciences, 
Engineering, and Medicine concluded that cyber-
bullying should be considered within the context 
of traditional bullying rather than viewing the 
two as separate entities [5]. This is an important 
concept to understand, because screening efforts 
and interventions are often geared at only one 
type of bullying when in reality, a more global 
approach has the highest yield for prevention.

 Technology and Social Media Use

Technology use among adolescents is nearly 
ubiquitous. 92% of teenagers aged 13–17 go 
online at least once a day, with a smaller subset of 
24% who say they are online “constantly.” 
Almost three-quarters of teens have smartphones, 
and 71% use more than one social networking 
site [6]. In terms of social networking sites, 
Facebook remains the most popular, with 71% of 
teens using the site daily, although Instagram and 
Snapchat continue to rise in popularity with 52 
and 41% of teens on these platforms, respectively 
[6]. For more detailed demographic information, 
please see Chap. 2 of this book.

As a result of this tremendous use, cyberbully-
ing has been an increasingly prominent topic of 
conversation in the popular media. Some high- 
profile examples of teens being driven to self- 
harm or suicide after experiencing severe 

cyberbullying have also caught the media’s atten-
tion in recent years, and multiple movies, books, 
and television shows featuring cyberbullying as a 
main theme have been created in the last decade. 
For example, the popular book series and TV 
show Gossip Girl features an anonymous poster 
who exposes the secrets of a group of friends via 
social media, and a made for TV movie, 
Cyberbully, depicted a teenage girl driven to 
depression and a suicide attempt due to extreme 
cyberbullying [7, 8].

 Prevalence

Cyberbullying can occur across all age groups, 
starting when adolescents first start using the 
Internet and extending into college and even 
adulthood. Assessing the prevalence of cyberbul-
lying is challenging as an operational definition 
of the term is lacking, as well as a standardized 
way to measure it. For instance, one study that 
defined cyberbullying as “mean things” or “any-
thing that someone does that upsets or offends 
someone else” found that 72% of 12–17-year-
olds reported being targets. In contrast, another 
study that surveyed 10–17-year-olds about cyber-
bullying by framing it as “making rude or nasty 
comments to someone on the Internet or using 
the Internet to harass or embarrass someone with 
whom [they were] mad” found the prevalence 
rate to be 7%. A review of cyberbullying litera-
ture investigating prevalence found similar 
results, stating that while there is a robust quan-
tity of literature on the topic, there are inconsis-
tencies in the quality of the studies and reported 
prevalence rates [9].

 Roles in Bullying

The bullying circle is a concept developed by 
Dan Olweus, a leader in bullying prevention and 
intervention research (Fig. 7.1) [10]. While it was 
initially developed in the context of traditional 
bullying, many of the same principles can be 
applied to cyberbullying when examining the 
roles that different involved parties play. At the 
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center of the circle is the target or target of 
 bullying (X). Surrounding the target are other 
potential roles that may be involved. The first (A) 
is the perpetrator, who directly engages with the 
target. In the context of cyberbullying, the perpe-
trator is the individual who texts, posts, or other-
wise harasses the target on social media or some 
other electronic forms of contact. The second (B) 
are the followers of the perpetrator. In cyberbul-
lying these individuals may become involved by 
distributing the perpetrator’s messages or making 
further comments on the initial post. The third 
(C) are passive supporters of the perpetrator. An 
example of how they might get involved is by lik-
ing the perpetrator’s post or otherwise engaging 
with it in some way that is on the side of the per-
petrator. The fourth (D) are disengaged onlook-
ers. These individuals might “scroll past” the 
instance of bullying without having one opinion 
or another in regard to the situation. The fifth (E) 
are passive defenders of the target. They may dis-
like the perpetrator and think they should defend 
the target but do not directly engage with the situ-

ation. In the context of cyberbullying, perhaps 
they would unfollow the perpetrator on social 
media. The sixth (F) are active defenders of the 
target, also known as positive bystanders. They 
directly engage with the perpetrator and defend 
the target, or they might engage with the target 
and offer support. On the Internet, this could 
involve making comments directly under the per-
petrator’s post or sending a positive message to 
the target. This framework places individuals in 
somewhat concrete roles but that is not to say that 
individuals cannot play multiple roles in the cir-
cle simultaneously, especially in cases when bul-
lying occurs both online and offline. Adolescents 
may take on different roles in a situation when 
confronted with a situation in “real life” versus 
online or potentially even vacillate between 
defending the target and supporting the perpetra-
tor depending on the context.

While the role of bystanders in traditional bul-
lying has been extensively studied, less is known 
about bystanders of cyberbullying. Existing stud-
ies do suggest that many adolescents have wit-

The Bully

The Follower

The Passive Supporter

The Onlooker

The Victim

The Passive Defender

The Defender F

E C

B

A

D

X

Fig. 7.1 The circle of bullying. Adapted courtesy of Olweus Bullying Prevention Program and Hazelden Publishing
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nessed cyberbullying and that many view these 
incidents passively without taking action [11]. 
One study among 12–15-year-olds found that 
adolescents may simultaneously play multiple 
roles in the “bullying circle.” [12] Adolescents 
reported that they might support the perpetrator 
by liking a post but then comfort the target offline. 
They stated that possible ways to defend against 
a perpetrator would be to speak to them offline, 
asking the perpetrator for motives, providing 
comfort to the target, using humor to retaliate, or 
occasionally using physical retaliation. They also 
commented that defending the target forces them 
to risk themselves being bullied, but they were 
more likely to engage in the conflict if their 
friends were targets.

 Cyberbullying Risk Factors

As with traditional bullying, participation in 
cyberbullying can be associated with certain risk 
factors. Perpetrators of cyberbullying have been 
shown to have lower empathy, increased conduct 
and hyperactivity problems, higher rates of sub-
stance use, and more antisocial tendencies com-
pared to non-perpetrators [13]. Lack of social 
supports, as well as a negative view of school and 
learning, may also predispose an adolescent to 
become a cyberbullying perpetrator [14]. 
Interestingly, perpetrators are also more likely to 
have been targets; if a target has other character-
istics such as low empathy or a high level of reac-
tive aggression, they may turn their anger or fear 
onto others and thus become a perpetrator [15].

Adolescents who are targets of cyberbullying 
are more likely to be from families with other 
than their two biological parents; have psychoso-
matic problems such as headaches, sleeping dif-
ficulties, and abdominal pain; have high levels of 
perceived difficulties and peer problems; and 
may also feel unsafe at school and untrusting of 
teachers. They also have higher rates of mental 
health problems such as depression [16]. 
Remarkably, many of these risk factors also over-
lap with adolescents who act as bullies—namely, 
feeling unsafe at school, feeling uncared for by 

teachers, and having psychosomatic symptoms. 
A number of studies of Finnish adolescents have 
also found that those who engaged in bullying as 
both targets and bullies were the group most at 
risk for a wide range of psychiatric problems, 
crime, and even suicide [17–19].

Personality traits of bullying perpetrators and 
targets have also been well characterized. Three 
main personality traits, consisting of callous-
unemotional traits, narcissism, and impulsivity, 
have been found to be associated with antisocial 
adolescents or adolescents with conduct prob-
lems including bullying [20]. Callous-
unemotional traits are traits such as lack of 
remorse or guilt, lack of concern for others’ feel-
ings, and shallow emotions and have been found 
to be associated with adolescents who partake in 
traditional bullying [21]. A study done with 
Greek adolescents found that these traits are risk 
factors for cyberbullying, as well [22]. This is 
consistent with the idea that perpetrators often 
engage in behaviors because they lack concern 
for others’ feelings or do not recognize it when 
they cause distress to others.

 Mental Health Consequences 
of Cyberbullying

Cyberbullying can have significant psychological 
effects on both targets and bullies. Adolescent 
targets of cyberbullying have been found to have 
higher levels of depression and lower self-esteem 
[23]. The severity of depression in targets also 
seems to be associated with the severity of cyber-
bullying experienced [24]. Studies have also 
shown that cyberbullying is a predictor of suicide 
attempts in both targets and perpetrators, and 
being a member of either group is associated with 
increased suicidal ideation [25]. Higher rates of 
social anxiety have also been noted among indi-
viduals who have been targets of cyberbullying 
[26]. Further, emotional distress, anger, sadness, 
detachment, externalized hostility, and delin-
quency have been shown to be more common in 
targets of cyberbullying than in the general popu-
lation [26]. Among perpetrators, factors such as 
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headache, high levels of perceived difficulties, 
not feeling safe in school, behavior problems, 
hyperactivity, substance use, and reduced 
 pro- social behavior have been shown to be more 
common [26].

Why can cyberbullying have such a powerful 
impact on mental health? Several explanations 
have been proposed. First, cyberbullying affords 
the perpetrator 24/7 access to the target, making 
it difficult for the target to find an escape. In the 
case of traditional bullying, the target may be 
able to find a safe place at home or at school [28]. 
In addition, in a digital setting, even if a target 
were to “log off,” anxiety may still result since 
they may worry about continued harassment, i.e., 
through the perpetrator posting public, deroga-
tory content about the target in the target’s 
absence. Bullies may also attack their targets 
anonymously. This lack of face-to-face confron-
tation may cause some adolescents to engage in 
harmful behaviors that they would otherwise 
avoid—by not seeing their target’s face and reac-
tions in real time, it makes it easier to harass their 
target [28]. Supervision on electronic media is 
also generally lacking. Teachers or parents may 
intervene when bullying occurs in real life, but on 
social media, monitoring can be very difficult. In 
addition, younger adolescents may be more adept 
at using technology, which can result in a unique 
power differential between teachers or parents 
and the adolescent [29]. Finally, posting content 
on the Internet has the potential to very quickly 
reach a huge number of people. With traditional 
bullying, it is likely that the incident stays within 
a small group of people or, at the most, an entire 
school. With cyberbullying, any post can “go 
viral,” and thus harmful content can rapidly 
spread [30, 31]. Depending on the nature of the 
cyberbullying attack—for example, when tactics 
result in widespread humiliation with a large 
viewing audience—targets may experience 
increased fear and decreased levels of trust for 
peers as well as other symptoms of post- traumatic 
stress disorder (PTSD) [32]. Targets may also 
fear for their physical safety as a result of cyber-
bullying, especially if the perpetrator is unknown 
or anonymous [16].

 Academic Outcomes Related 
to Cyberbullying

Academic outcomes can be affected by cyberbul-
lying, making it a priority for intervention in 
schools. Targets of both traditional bullying and 
cyberbullying are more likely to avoid attending 
school, have higher rates of truancy and absen-
teeism, say they dislike school, and even receive 
lower grades and standardized test scores [33, 
34]. While cyberbullying has the potential to be 
anonymous, it may also occur between class-
mates; students may take their fights from the 
schoolyard online. This may cause the target’s 
poorer concentration at school due to preoccupa-
tion and frustration, sadness, or anger with the 
perpetrator and the situation. Many targets also 
report that they do not feel safe at school [27, 35].

 A Word About Sexting

Sexting is the act of sending, receiving, or for-
warding sexually explicit messages or pictures 
over the Internet or a cell phone [36]. In most 
cases, these messages are meant to only be viewed 
by the intended recipient, usually a boyfriend or 
girlfriend that is also engaged with the sender in 
an offline relationship [37]. However, if these 
relationships turn sour, it is not difficult to imag-
ine situations in which these images or messages 
may be distributed or used in ways to shame the 
sender. As a result, 21% of teens who have 
appeared in or created sexually explicit images 
report feeling extremely upset, embarrassed, or 
afraid, and up to 25% of youth who received the 
messages reported feeling this way [38].

Adolescents also use technology to flirt and 
express interest in a potential partner, with vari-
ous levels of sexual suggestiveness [39]. About 
14% of teens without dating experience have 
engaged in some sort of online sexual flirting 
behavior, while 63% of teens with offline dating 
experience have done this. This suggests that 
online sexual behavior is more likely to occur in 
those adolescents who are also engaging in sex-
ual behavior in person. However, not all of these 
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behaviors are appreciated or appropriate. In fact, 
25% of all teens report having blocked or 
unfriended someone on social media who was 
sending them sexual messages or flirting in way 
that caused them discomfort. Teenage girls are 
twice as likely to experience this form of harass-
ment as teenage boys [39].

 Protective Factors

In order to be able to prevent cyberbullying, 
counsel adolescents who are both perpetrators 
and targets, and to gain a better understanding of 
the environments which might make cyberbully-
ing more or less likely, it is important to charac-
terize protective factors that prevent adolescents 
from developing these behaviors. Evidence sug-
gests that a positive school climate and social 
support from friends are negatively related to 
both traditional and cyberbullying and may help 
prevent adolescents from being both perpetrators 
and targets [14, 40]. Adolescents who reported 
greater family support also reported fewer inci-
dents involving cyberbullying both as perpetra-
tors and targets [22]. Therefore, adolescents who 
do not have these protective factors in their lives 
may be more likely to engage in bullying or to be 
targeted and as such could potentially be screened 
for these behaviors when engaging with health-
care providers.

 Cyberbullying Interventions

A number of interventions to combat cyberbully-
ing have been proposed and trialed, with varying 
levels of success. Efforts include educational 
programs, antibullying websites, and distribu-
tion of information and resources to parents, 
teachers, and clinicians. However, researchers 
do not utilize a common definition of cyberbul-
lying when conducting research, and the evi-
dence base for developing an intervention 
specifically targeting cyberbullying is largely 
inadequate [2, 41]. However, research on tradi-
tional bullying may inform how to best develop 
interventions that also apply to cyberbullying 

[42]. Given that traditional bullying generally 
occurs at school, many effective bullying inter-
ventions favor a “whole school” approach that 
also addresses systemic factors on a wider scale. 
This is based on the idea that bullying is a sys-
temic issue that is influenced by multiple factors 
such as the school environment as well as sup-
port of teachers, parents, and peers. Interventions 
include materials on improving awareness of 
bullying, discussing bullying in school as part of 
an evidence-based curriculum, and improving 
monitoring and supervision. Many states have 
laws mandating antibullying laws in schools, 
while individual school districts have the ability 
to implement specific programming to prevent 
bullying, support targets, and address conse-
quences for perpetrators. Cyberbullying, how-
ever, may be more difficult to target in a school 
setting. Since many incidents occur outside of 
school property, it may not be within a school’s 
jurisdiction to enforce rules against cyberbully-
ing, even if incidents often occur between class-
mates from the same school [43]. However, 
research indicates that school climate and percep-
tion of teachers’ ability to intervene in bullying 
can decrease rates of cyberbullying, so schools 
are still an important avenue to consider when 
designing interventions [44].

Most of the limited evaluations of school- 
based interventions on cyberbullying have been 
done in Europe. The ConRed program is one 
such school-based program that specifically 
addresses cyberbullying. It is a 3-month program 
with in-class activities and promotes collabora-
tion between schools and communities. In Spain, 
it was shown to have a reduction in rates of both 
cyberbullying and victimization [45]. The 
9-month KiVa program is another school-based 
antibullying curriculum that teaches students 
about conflict resolution, gives peers support 
tools, and encourages students to intervene if 
they see a classmate bullied. A study of the out-
comes of this intervention showed that 4th–6th 
graders in the control group were on average 29% 
(5–57% at the 95% CI) more likely to be bullied 
than 4th–6th graders who went through the KiVa 
intervention [46]. The success of both of these 
interventions indicates that school climate is an 
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important factor in influencing the rates of cyber-
bullying. Despite these successes, a review of 
existing cyberbullying prevention and interven-
tion programs found mixed results in regard to 
the success of the programs, with only a little 
over half of the programs yielding positive results 
[41]. Given these results, it is clear that more 
research on cyberbullying interventions is 
needed.

Parents can also make an important contribu-
tion in cyberbullying prevention. Since cyberbul-
lying can occur while an adolescent is at home, it 
is important to have parental involvement. Parents 
should discuss online etiquette with their chil-
dren, starting as soon as the child begins using 
technology, and utilize negative incidents as 
teaching points. It should be emphasized that one 
should not say things online or via text message 
that they would not ordinarily say in person. One 
of the difficulties in involving parents is a differ-
ence in the knowledge base when using technol-
ogy. Most adolescents are very proficient at using 
social media, have an understanding of “Internet 
culture,” and may even have rewarding online 
relationships both with friends they have offline 
and friends they make online. However, some 
parents are not as well versed in these issues as 
their children, and thus it may be difficult to teach 
their children about subjects they themselves do 
not know much about. These issues can be miti-
gated by emphasizing that online interactions 
should mirror real-life ones and by questioning 
whether the content that they are posting or view-
ing would be appropriate in a face-to-face inter-
action. Parents should also feel free to ask their 
children to show them their social media accounts 
and teach them about the ways they communicate 
with peers in order to advance the parent’s knowl-
edge. Having open conversations about cyberbul-
lying in a non-crisis situation is helpful, because 
another consideration when involving parents is 
the idea that some adolescents may not wish to 
report cyberbullying to their parents for fear of 
having technology taken away from them [47]. If 
an adolescent is forbidden from using social 
media or their cell phone, it can represent a cutoff 
from their social life and subsequently cause 
more harm than good. Creating an open atmo-

sphere instead of a zero-tolerance policy is 
important for parents to keep in mind, as well as 
listening to their child’s side of the story. 
Involving the child’s school or law enforcement 
authorities should depend on the seriousness of 
the bullying, and in these instances, it can be 
helpful to capture screenshots of the incidents.

 Strategies for Clinicians

In an era of ever-increasing technology use, it is 
critical for providers to be aware of the ways in 
which their patients are engaging with these 
forms of communication. The Internet is an 
extremely valuable tool, and there are many posi-
tive ways that adolescents use it, from homework 
to learning about current events and engaging in 
social justice, to creating supportive friendships, 
and to reinforcing their offline relationships. It 
may be tempting to write off adolescents’ increas-
ing use of social media and the Internet as a waste 
of time, but it is more important to remember that 
the way we communicate is simply changing. As 
a result, clinicians have the ability to ask their 
patients about the ways they are using these tech-
nologies and offer them advice about healthy and 
appropriate communication.

Anticipatory guidance about appropriate 
online conduct can begin as soon as the child 
begins interacting with online technology, and 
counseling parents about the risks and benefits 
of social media and Internet use can be done 
by the clinician. The Children’s Online Privacy 
Protection Act prohibits websites from collecting 
information from children younger than 13 years 
without parental permission in the United States. 
As a result, the official terms of service for the 
majority of social media websites state that 13 is 
the minimum age to sign up for a site. However, 
it is not difficult for many children or even their 
parents to falsify a child’s age in order to create a 
profile [36]. A recent survey in the United 
Kingdom showed that almost 50% of 10–12-year- 
olds have Facebook accounts, and 41% have an 
Instagram account—this information suggests 
that screening for social media use and cyberbul-
lying could begin as early as age 10 [48].
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Providers can implement screening for bully-
ing and cyberbullying in the office as part of the 
social history. A discussion about general com-
puter and Internet use could precede specifically 
asking about cyberbullying, and it is a good 
opportunity to educate children and their parents 
about healthy Internet use in general. A conver-
sation about bullying and cyberbullying might 
include a provider saying, for example, “It’s 
common for young people your age to see bully-
ing or be involved in it. Some examples of bully-
ing are when a person or group says mean things 
or spreads rumors about another person, hits or 
kicks them, threatens them, or excludes them 
from things (like not talking to them on pur-
pose). A lot of times bullying happens frequently 
to the same person and can make people feel 
really bad. Have you ever seen that happen? 
Have you ever been part of bullying someone 
else, or have you been bullied?” When discuss-
ing cyberbullying, a provider could say, 
“Sometimes bullying also happens online and 
through social media. Do you have any experi-
ences with this?” Should a patient endorse 
involvement in cyberbullying and/or traditional 
bullying either as a victim or perpetrator, provid-
ers should assess how the bullying has impacted 
the child’s mood, physical well-being, as well as 
school attendance and performance. Assessing 
for mental health concerns including depression, 
anxiety, and suicidality in children involved in 
bullying is essential, as is referral to appropriate 
treatment such as psychotherapy.

The provider should be a trusted resource for 
both patients and parents, and part of being in 
such a role is to remain nonjudgmental and open 
to what their patients and parents tell them. It 
may be surprising to hear that a child or teen is 
disclosing information that seems very personal 
online, especially to people they may or may not 
know in real life, but these kinds of disclosures 
are becoming more commonplace. It is important 
to understand how these relationships affect 
youth and whether they are being safe in terms of 
the information they share, i.e., making sure not 
to reveal their address and other personal identi-
fying information. Efforts should be made to 
advise patients about healthy and safe social 

media use instead of advising patients to stop 
using these websites. Information for providers, 
parents, and children and teenagers can be found 
on trusted resource websites such as common-
sensemedia.com and stopbullying.gov and 
through the American Academy of Pediatrics 
(aap.org for providers and healthychildren.org 
for parents). These websites can help providers 
find handouts as well as bullying statistics, inter-
ventions, and information about leading these 
discussions with their patients.

It is important to keep in mind that for many 
children and young adults, “real life” does truly 
extend online; the opposite also holds true. For 
example, in some situations, it may even be 
appropriate for the clinician to reach out to their 
patient’s school administrators to express con-
cern about their patient’s welfare and safety. 
Clinicians can also be important advocates in 
their communities by supporting the inclusion of 
cyberbullying in antibullying policies.

 Case Example

Ally is a 14-year-old girl who recently started her 
first semester of high school. She comes in 
accompanied by her mother for an annual physi-
cal. Ally’s mother does not have any health con-
cerns regarding her daughter, but she does remark 
that her grades seem to be worse than when she 
was in middle school; Ally simply shrugs non-
committally. When her mom steps out of the 
room, Ally remains somewhat aloof but cooper-
ates and answers questions when typical social 
history questions are asked. When she is asked 
how school is going and how her grades are, she 
becomes very quiet and finally says, “not great.” 
She tearfully reveals that she is very distracted, 
depressed, and anxious because she is being ver-
bally bullied by a group of older girls at school 
and mentions that the attacks continue when she 
gets home, on her Facebook page. She does not 
have any friends at school that she can confide in 
or get support from, and she has been feeling 
very lonely and isolated since school started. She 
has not told her parents or any adults because she 
fears she will draw undue attention to herself at 
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school. Ally explains that she does have some 
close online friends that offer her support and a 
safe space to share her feelings on the Internet 
and is worried that any adult authority figures 
will simply tell her to delete her social media 
accounts.

 What Can the Provider Do?

First, it is important to ensure Ally’s physical 
safety. Is she being harmed physically at school? 
She endorses depression—does she have any sui-
cidal ideation or has she tried to harm herself in 
any way? After her physical safety is ensured, the 
provider should address Ally’s mental health 
concerns—namely, her depression and anxiety, 
which are leading to poor academic outcomes. If 
time is limited, it may be beneficial to have Ally 
come in for a follow-up appointment to discuss 
these matters further. Referral to a therapist or 
psychiatrist may be appropriate to help the patient 
explore further how she is feeling, build coping 
skills, and determine the best course of action. 
Communication with Ally’s school may be 
needed if she and her parents feel that nothing is 
being done to address the problem. Most states 
have laws requiring schools to have antibullying 
policies. If a provider reaches out to the school to 
discuss health concerns related to a student’s 
involvement in bullying, it calls attention to the 
seriousness of the problem and may help schools 
take next steps to ensure students’ safety.

The provider should also delve more into how 
Ally is using social media. She states that she 
does have friends online, but is she being safe 
about the information she discloses to them? Has 
she ever met them offline? The provider should 
encourage Ally to tell either a parent or another 
trusted adult about the situation—if she is afraid 
of being punished, often providers can act as a 
mediator and guide parents to consider options 
such as frequent check-ins about social media 
content, rather than completely taking away 
Ally’s devices. Providers can remind families 
that if bullying is occurring online, taking a 
screenshot of the bullying before deleting may be 
important if this information is requested later. 

While acute disclosure of bullying or cyberbully-
ing may cause great concern for patients and 
families, healthcare providers have an important 
role in assessing for sequelae of bullying and 
cyberbullying as well as facilitating access to 
resources that can help youth who are involved.
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The rapid pace of technological growth has pro-
duced dramatic shifts in sociocultural norms sur-
rounding media use. Advances in communication 
technology have made it increasingly common 
for individuals and households to possess multi-
ple portable and fixed media sources, impacting 
the way they interface with media. We are always 
“connected” and most often with more than one 
device at a time. According to a study of technol-
ogy ownership conducted in 2015, 68% of 
Americans have smartphones, 45% have tablet 
computers, and about 90% of American adoles-
cents have access to smartphones [1]. About 
three quarters of all media are consumed on 
mobile devices, and people spend an average of 
6 h per day using their devices [2]. A national 
survey of 8–18-year-olds back in 2010 found that 
20% of the media they consume is on mobile 
devices [3], and for 29% of the time young peo-

ple use media, they are using more than one 
medium at the same time. Larger screens, longer 
battery life, device portability, and greater acces-
sibility to multiple devices [4] make it easier than 
ever to “media multitask” or tune into multiple 
streams of media at a time [3].

Multitasking refers to performing more than 
one physical or cognitive task at a time. Media 
multitasking is performing media and technology- 
related tasks together and includes texting, talk-
ing on the phone, using a smartphone, watching 
television, sending and receiving email, and so 
on. The term multitasking is a bit of a misnomer, 
given that people of all ages are relatively inef-
fective multitaskers, and the mere attempt to 
simultaneously balance our attention between 
competing stimuli leads to less efficient informa-
tion processing [5]. Further, the consensus among 
psychologists is that it is impossible to simulta-
neously combine tasks involving a heavy cogni-
tive load [6], such as media multitasking. 
Therefore, we refer to this activity as task switch-
ing or rapidly switching from one task to the 
next. We use these terms interchangeably 
throughout this chapter since multitasking is 
more commonly used. Talking on the telephone 
and checking email, texting and writing a term 
paper, playing video games, and watching televi-
sion—these are just a few of the task combina-
tions that overload adolescents’ mental processes 
and result in loss of time and reduced outcome 
quality.
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 Individual Differences 
in Multitasking

Individual differences confound the ease in which 
tasks are performed, and some task combinations 
are intrinsically easier to perform than others, 
such as listening to music and checking email. 
The complexity and familiarity of the task will 
alter the amount of mental strain the multitasking 
will cause. Further, personality correlates are an 
important indicator of media multitasking ability 
[7]. People who possess high levels of energy, 
sociability, and self-reliance, for instance, “have 
the positive energy and outlook needed to take on 
multiple tasks at the same time. Individuals who 
prefer more organization and detail-orientation 
are likely to feel less comfortable in roles requir-
ing multitasking” ([7], p. 67).

Research shows that youth in particular suffer 
negative consequences when attempting to multi-
task with media including poor academic perfor-
mance, poor social skills, diminished capacity to 
focus, and increased anxiety [8]. It is estimated 
that task switching with media among youth 
occurs every few minutes, and technological dis-
tractions such as social media, text messages, 
email, and notification alerts are the main sources 
of this behavior. Because technology has become 
a ubiquitous tool in young people’s lives [8], ado-
lescents tend to feel more comfortable task 
switching. As a result, teens and young adults 
task switch more frequently than older adults and 
often perform better and more efficiently than 
older people [9]. However, extreme multitask-
ers—those who perform the most combined 
tasks—do not perform tasks more efficiently than 
young people who multitask less frequently [10].

In 2009 we published a study looking at the 
multitasking ability and difficulty ratings of three 
generations [11]. We queried 1319 American 
adults and adolescents to determine what tasks 
they combine and how often and how difficult 
they rated each of the task pairs. The tasks 
included media- and technology-related tasks and 
tasks that do not require media such as eating and 
talking face-to-face. The youngest generation 
reported performing the most task pairs and all 
three generations found the same task pairings 

difficult. For instance, eating and listening to 
music were reported to be quite easy to do simul-
taneously, while playing video games and reading 
were rated as the most difficult tasks to combine.

In summary, because most American house-
holds are “media multitasking environments” 
[12]—with most having a television in every 
room and each member owning a smartphone or 
cell phone, video game consoles, digital music 
players, computers, laptops, and now hands-free- 
voice-controlled devices that can do almost any-
thing—it is nearly impossible for young people 
to avoid media and technology and therefore are 
susceptible to mental health disorders associated 
with media multitasking. Specifically this chap-
ter will examine the association of teens’ media- 
rich lives and their general development, as well 
as symptoms of depression, anxiety, and sleep 
disorders.

 Multitasking and Adolescent 
Development

The use of technology can lead to enhanced com-
munication and monitoring between parents and 
their adolescent children as well as social rela-
tionships between teens and their peer groups. 
Further, adolescents without access to mobile 
devices report they are at a social disadvantage, 
relative to their peers [13]. In order to understand 
how media multitasking is impacting adolescent 
development, it is necessary to understand what 
motivates adolescent media multitasking.

It is quite possible that the preference for mul-
titasking is generalizable for adolescents [14], 
such that the tendency to multitask might be 
exhibited across social, work, and school con-
texts. Younger generations rate themselves espe-
cially proficient at multitasking and task switch 
with media more frequently than older genera-
tions [11, 12], and those possessing greater 
strengths in multitasking might actually  multitask 
less frequently [15]. This discrepancy between 
perceived and actual media multitasking ability 
and behaviors could be in part due to develop-
mental differences associated with brain func-
tioning. The dorsolateral prefrontal cortex, 
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involved in selective attention and task manage-
ment [16], is also involved in self-monitoring 
[17] and facilitates more efficient multitasking by 
filtering distractors in the presence of competing 
stimuli. Thus, maturational differences in brain 
network connectivity and function may place 
adolescents at a disadvantage not only when it 
comes to inhibiting distractions for multitasking 
[18] but also when it comes to their perceived 
self-awareness of the impact media multitasking 
has on their well-being or cognitive and emo-
tional self-evaluations [19].

 Socioemotional Functioning 
and Multitasking

The changing landscape of social engagement 
from real life to virtual socialization has altered 
the way adolescents engage with others and con-
duct themselves virtually. The nature of online 
socialization may facilitate disinhibition behind 
the screen [20], exhibited by less inhibited social 
exchanges online which can have deleterious 
effects on social skill development and peer rela-
tionships [21]. These close interpersonal rela-
tionships with peers are fundamental to 
adolescent well-being and set the stage for 
romantic relationships [22]. Taken together, the 
nuances of adolescent brain development make 
adolescents especially vulnerable to the pitfalls 
of media multitasking and could lead to deficits 
in social functioning.

 Cognitive Development 
and Functioning

Up to about age 5, human children and chimpan-
zees have the about same ability to focus and 
shift attention as needed. As children grow and 
their brains develop more fully, humans are able 
to multitask and process information much more 
efficiently than our genetically similar primates 
[23]. Hebbian theory posits that neurons that fire 
together, wire together [24], and during adoles-
cence, the brain undergoes extensive pruning, 
discarding unused neurons, and leaving behind a 

network of strengthened connections. This pro-
cess helps facilitate the acquisition of new infor-
mation and the formation of lasting preferences 
and behaviors. In the context of media use, the 
preference for multitasking could be rewiring the 
brain [25, 26] by strengthening neural pathways 
related to scanning and shifting attention and 
neglecting the pathways related to social aware-
ness and emotional intelligence [27].

The relationship between the adolescent brain 
and multitasking behavior consequences can be 
seen in the academic performance and studying 
habits of teens. We conducted an observational 
study of middle school, high school, and college 
students showing how easily young people are 
distracted by technology when studying at home 
[28]. More than 250 students were observed in 
their natural environment. Observers recorded 
minute-by-minute activities over a 15-min period 
and found that participants averaged less than 
6 min on their main task before being distracted 
by technology such as checking their social 
media and texting with friends. Having the televi-
sion on at least once while studying significantly 
reduced the amount of time they spent studying.

If media multitasking is impairing adolescents’ 
cognitive abilities and evaluations, then why do 
they do it? The answer is complex and may be 
that media multitasking may obfuscate their 
objective evaluation of its impact by effectively 
rewarding them for doing it. Take, for example, a 
well-intentioned adolescent who sets out to com-
plete a homework assignment while listening to 
music with their cell phone at their side. They 
may not even set out to media multitask. Their 
goal is to complete their homework assignment, 
but their cell phone vibrates as a result of an 
incoming text from a friend. Five minutes of text 
messages, a Snapchat, and an Instagram post later 
and the adolescent is back to where they started. 
But now, their train of thought is derailed. They 
are thinking about the exchange and not the 
assignment at hand. It then takes a few minutes to 
recapture where they were in the assignment. This 
is one example of how multitasking may produce 
secondary gratifications associated with relax-
ation or improved emotional state, regardless of 
the gratifications obtained through the primary 
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task (in this case, the homework assignment). 
This powerful emotional reinforcement may lead 
to positive associations between homework and 
media multitasking and prevent discontinuation 
of subsequent media multitasking regardless of 
whether it is distracting or negatively impacts 
learning [29]. The negative impact of media mul-
titasking on well-being may be especially pro-
nounced for adolescents who possess greater time 
management skills [30]. This association could be 
due to greater self-monitoring and goal setting 
associated with time management and greater dis-
appointment when they do not meet their goals 
and expectations.

 Media Multitasking and Depression
The National Survey on Drug Use and Health 
2015 report on the prevalence of major depres-
sive disorder among American adolescents found 
that 12.5% of 12–17-year-olds had major depres-
sive disorder [31], with symptoms reflected by 
changes in functioning due to depressed mood or 
loss of interest and impaired work or social func-
tioning [32]. Associations between media use 
during adolescence and later depression during 
young adulthood [33] suggest that greater expo-
sure to media may lead to depressive symptoms 
during adulthood. Although these findings did 
not parse out whether media were consumed 
independently or simultaneously via media mul-
titasking, their associations may be especially 
problematic for heavy media multitaskers who 
consume more media by multitasking. Additional 
research on the associations between media mul-
titasking and depression in college-aged adults 
suggests that media multitasking contributes to 
depression above and beyond the total amount of 
time spent consuming media [34]. These findings 
demonstrate that media multitasking may con-
tribute additional risk for depression, beyond 
what can be explained by the total amount of 
media exposure. Future research is needed to 
clarify whether the risks associated with media 
multitasking or depression found in college-aged 
adults extends to adolescents. 

The theoretical associations between media 
multitasking and adolescent depression could be 
explained by the behavioral theory of depression, 

which posits that avoidance contributes to depres-
sive symptoms by limiting experiences that could 
otherwise be beneficial to psychological health 
[35]. Accordingly, media multitasking could be 
used in a compensatory manner to avoid or escape 
stressful situations and reduce discomfort [36]. 
This experiential avoidance of aversive stimuli 
involves altering unpleasant experiences to allevi-
ate negative emotions and has been linked with 
psychopathology [37]. Avoidance strategies that 
include behavioral diversion have been associated 
with poor psychological health outcomes, partic-
ularly in the presence of acute stressors [38]. 
Heavy multitaskers may possess a bias toward 
high impulsivity and sensation seeking [15] which 
could drive successive increases in media multi-
tasking despite problems associated with its use. 
In this way, media multitasking can be considered 
a form of behavioral diversion for adolescents to 
avoid unpleasant affective or emotional states and 
quickly escape stress. The immediate reinforce-
ment and accessibility of media multitasking from 
almost anywhere make it a quick and easy escape 
from situations that produce discomfort, while the 
salience and frequency of associated rewards may 
obscure the ability to perceive its negative impact 
on psychological health. 

However, there exists a trade-off between the 
almost instantaneous gratification and security 
associated with media multitasking and real- world 
interactions that could potentially strengthen cop-
ing skills and buffer against depression. These 
skills are crucial for adolescents to learn as they 
become independent from their families and more 
reliant on social networks. Media multitasking 
may also come at the cost of engagement in face-
to-face social interactions [14], which help protect 
against depression and anxiety. These are just 
some of the ways that media multitasking may 
interfere with adolescent socioemotional develop-
ment and contribute to depression. 

 Body Image

Despite the brevity of exposure to media while 
media multitasking, the impressions of the media 
can still be lasting and seem to be determined 
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more by individual differences than by the 
amount of time spent immersed in content. For 
adolescent girls who identify strongly with the 
idealized images in the media they consume, 
even brief exposure to television and music vid-
eos can result in body dissatisfaction [39]. In a 
study of the effects of media consumption by 
type on teenage girls’ body dissatisfaction, the 
adolescents’ identification with the model in the 
media predicted the impact of media on body 
image, not the amount of time spent viewing 
media. Long-term implications of negative body 
image during adolescence include depression 
during adulthood. One longitudinal study found 
that self-esteem during adolescence predicted 
depression 20 years later [40].

While it cannot be determined whether media 
multitasking contributes to or is a symptom of 
depression, the associations raise concern about 
the impact of our changing technological land-
scape on the well-being and socioemotional 
health of generations immersed in media who see 
it as a fundamental part of their lives. The rapid 
pace of technological advancement and shifts in 
how adolescents interact with and use media pose 
challenges to researchers interested in studying 
the impacts on psychopathology and well-being.

Adolescents lead the way in adopting mobile 
technology as their primary mode of accessing 
the Internet [41]. Thus, media multitasking might 
be a double-edged sword, increasing media con-
sumption through quantity and type and replac-
ing opportunities that could protect adolescents 
from psychopathology and enhance well-being.

 Media Multitasking and Anxiety

Brianna is a 14-year-old high school freshman 
who relies heavily on her smartphone to commu-
nicate with her friends. The device never leaves 
her side, even when she is sleeping. While she 
showers she keeps the device on the bathroom 
counter with the volume set to high so she doesn’t 
miss a text or alert from her favorite social media 
site. In addition to communicating with friends, 
Brianna is an avid video gamer and loves to 
watch television and listen to music. During the 

school year, most days are filled with all of these 
activities, often performed simultaneously. 
Brianna’s smartphone use was less prevalent in 
middle school because of a strict policy preclud-
ing these devices in the classroom. However in 
the summer between middle school and high 
school, Brianna increased her media and technol-
ogy use and developed the common habit of 
using her smartphone while eating dinner with 
her family, checking her social media while shop-
ping, and using it constantly while out with 
friends.

That summer, Brianna’s family went to a 
mountain cabin for a 3-week vacation. As 
Brianna stepped through the door her first words 
were: “What’s the Wi-Fi password?” Brianna’s 
mom replied: “I’m sorry, honey, they don’t have 
Wi-Fi here.” “You took us to a cabin with NO 
Wi-Fi?” Brianna exclaimed, and she immediately 
became agitated, quickly went to a bedroom, and 
began to sob. Over the next 3 days, Brianna 
sulked and cried and even attempted to hitch a 
ride from a local boy on a motorcycle to the near-
est Wi-Fi-enabled coffee shop. She became 
increasingly agitated; her heart would race, and 
internally her mind was swirling with negative 
thoughts: “What are my friends doing?” “What 
are they posting?” “What will they think of me 
when I don’t post or like anything?” “They will 
think I’m dead.” Her racing thoughts kept her up 
at night and permeated her dreams. Brianna’s 
mother suggested other activities, but since her 
media multitasking had become so habitual, 
Brianna was experiencing heavy anxiety symp-
tomatology. As the days progressed, Brianna 
started engaging in non-mediated activities with 
the family. During the second week of vacation, 
Brianna’s symptoms became less severe, and by 
the time they returned from vacation, she was 
able to function for longer periods of time with-
out checking her smartphone.

Approximately one quarter of all American 
adolescents experience symptoms of an anxiety 
disorder, and 6% of 13–18-year-olds experience 
severe anxiety [42]. Girls are more likely than 
boys to experience anxiety in their teenage years 
(30% and 20%, respectively) and that anxiety 
tends to be related to social situations; 5.5% of 
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teens suffer some sort of social phobia. In addi-
tion, 6% of girls experience some form of post- 
traumatic stress disorders—panic disorders are 
less prevalent in adolescence, with less than 3% 
of the US population of teens experiencing these 
issues [42]. Characteristics of media multitasking- 
induced anxiety include (1) fear of missing out 
(FoMO), when they cannot check their social 
media, alerts, or text messages; (2) obsessive- 
compulsive disorder (OCD), in which adoles-
cents obsessively check their devices even when 
they haven’t received a text or alert; (3) general-
ized anxiety from being overwhelmed by media 
multitasking; and (4) social anxiety, marked by 
rapid heartbeat, racing thoughts, and excessive 
sweating in social situations.

In order to get a clearer picture of the impact 
of media multitasking on adolescent anxiety, we 
need to examine motivational and behavioral dif-
ferences in consumption. Differences in motiva-
tion for media use could distinguish between 
adaptive media consumption and maladaptive 
use associated with psychopathology [43]. Uses 
and gratifications theory suggests that we selec-
tively consume media to fulfill our needs for 
information, identification, entertainment, social-
ization, and escape [44]. Accordingly, media 
multitasking is frequently used to escape from 
boredom, stress, or discomfort, and different psy-
chological outcomes have been connected to dif-
ferent types of escape. Research examining the 
consequences of multitasking associated with 
differing motivational drives suggest that when it 
is used for entertainment to escape boredom, it is 
not significantly associated with anxiety [43]. In 
fact, it may even be beneficial in helping teens 
achieve greater social connectivity with others 
[45] even when they are not physically present 
[46]. However, adolescents who use media multi-
tasking as a way of coping with stress may be at 
greater risk for anxiety and depression. For teens 
who struggle with stress and anxiety, clinging to 
media in the face of discomfort may be maladap-
tive because despite the immediate relief it pro-
vides, it can prevent them from learning adaptive 
coping strategies that aid in resolution. Adaptive 
coping styles provide relief for individuals deal-
ing with stress through resolution rather than 

escape or avoidance and over time lead to better 
health and less psychopathology. Becker [39] 
found that media multitasking—but not overall 
media use—was a predictor of social anxiety. 
Media multitasking is also used to lessen social 
anxiety in some users. Young people who 
reported they were socially anxious, but not 
lonely, spent the least amount of time online 
compared to adolescents who were both socially 
anxious and lonely or lonely and not socially 
anxious. Further, the authors found that lonely 
teens use the Internet and social media as a cop-
ing mechanism more than non-lonely teens [47].

We discovered generational differences in 
anxiety levels for all technology use measured 
except personal email [48]. Across all media 
platforms, younger generations were more anx-
ious than older ones, and the most anxiety was 
prompted by being unable to check text mes-
sages, cell phone calls, email, and social net-
works, in that order. Further generational 
differences were found in the amount of technol-
ogy used, with the younger generations checking 
their devices far more frequently than older gen-
erations. The authors found that the younger gen-
erations checked their social networks and text 
messages very often, while the older generations 
checked older technologies such as email and 
voicemail. The authors concluded that the anxi-
ety felt about not checking text messages may 
cause three quarters of the young people queried 
to check their text messages more than once per 
hour. And while half of all teens possess aware-
ness about the addictive nature of their relation-
ships with their smartphones [49], heavy users 
still become anxious when they cannot use it.

In an experiment that measured anxiety levels 
using the state portion of the State-Trait Anxiety 
Inventory (STAI) in college students who were 
restricted from using their smartphones in a room 
void of stimuli (no clocks, no media, no interac-
tion, etc.), we found that being unable to use their 
devices caused moderate and heavy smartphone 
users to feel significantly more anxious over 
time, regardless of whether or not they had their 
devices with them [50]. We concluded that in 
addition to experiencing FoMO from not check-
ing in with their social media and text messages, 
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participants experienced a form of separation 
anxiety from their devices. When faced with a 
situation in which all stimuli were removed, 
those who used their smartphones the most were 
most anxious.

Young adults who use multiple social media 
platforms are more likely than those who use 
fewer to possess anxiety symptomatology. In a 
survey of 1787 young adults, researchers mea-
sured anxiety symptoms using the Patient- 
Reported Outcomes Measurement Information 
System (PROMIS) and also assessed the partici-
pants’ use of multiple social media platforms 
with an adapted Pew Internet Research scale 
[51]. Statistical models that show the likelihood 
of an event happening were used to understand 
the associations between multiple social media 
platform use and mental health outcomes. The 
researchers found that people who use more 
social media platforms had significantly higher 
likelihood of having increased anxiety 
symptoms.

 Clinical Considerations

A major factor in determining whether media 
multitasking is associated with adaptive or mal-
adaptive outcomes seems to be the motivation for 
use and its impact on social development. If 
media multitasking is facilitating teens’ avoid-
ance of stressful situations, it may be limiting 
opportunities for them to learn adaptive coping 
styles which would help them better handle stress 
in the future. By implementing strategies sur-
rounding media multitasking and use, teens can 
achieve greater balance and improve associated 
adaptive outcomes.

Previous studies support that it may be pru-
dent for clinicians to ask people with anxiety dis-
orders about their social media use and explain 
how the media may contribute to their condition 
[51]. Cognitive behavioral therapy can be helpful 
for teens who experience media multitasking- 
induced anxiety. Taking both short and some-
times even longer breaks from technology, as 
Brianna was forced to do, is perhaps the most 
effective way to assuage these symptoms.

 Sleep Disorders

We spend up to one third of our lives sleeping, and 
if we are rested the process of sleep is fairly pat-
terned and defined. As we drift off to sleep, our 
brains enter into the first of four stages of what is 
known as NREM or non-rapid eye movement 
sleep [52, 53]. Each stage deepens sleep until at 
the end of stage 4, the brain enters REM—rapid 
eye movement—sleep, which is where most 
dreaming takes place. Each stage is important to 
mental and physical health as the brain performs a 
host of housekeeping chores called “synaptic 
rejuvenation”—synaptic for the junctions of 
nerve cells and rejuvenation for processes known 
as pruning and consolidation. Pruning is where 
the brain removes unimportant connections cre-
ated during the day, and consolidation is where 
the brain practices and solidifies important infor-
mation learned during the day. In addition, the 
brain, in concert with the spinal column and spi-
nal fluid, also flushes out a variety of toxins that 
remain from the day’s thinking which, if left in 
the brain, would make the brain sluggish and 
make it more difficult to retain new material [54]. 
Without a good night’s sleep, we accumulate a 
“sleep debt” which must eventually be repaid by 
either napping or sleeping longer. Even so, a bad 
night’s sleep means that synaptic rejuvenation and 
brain flushing does not occur effectively, and we 
are left with a brain that can’t remember what it 
learned the day before and has trouble concentrat-
ing on new material [55, 56]. A review of sleep 
physiology is outside the scope of this chapter. 
The interested reader can find further information 
on this from additional sources [54, 55, 57, 58].

During adolescence, circadian rhythms shift 
and teens feel more awake later at night, which 
then reduces daily alertness due to lack of sleep 
and an accumulating sleep debt. The US National 
Heart, Lung, and Blood Institute and the National 
Sleep Foundation have examined sleep research 
and advise that adolescents need 9–10 h of sleep a 
night [59, 60]. Studies have shown that the aver-
age adolescent sleeps 6.5 h per school night [61] 
leading to an ever-increasing sleep debt that they 
attempt to repay by sleeping in on the weekends. 
Doing the math this means that an adolescent 
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would have to add roughly 12 h of extra weekend 
sleep or several naps during the week to catch up.

Numerous studies have shown that nearly 
every technology use close to bedtime has nega-
tive consequences for adolescents, and almost 
nine in ten adolescents have at least one device in 
their sleep environment [62]. Further studies 
have shown that the typical adolescent does not 
simply use a single device at night but is more 
likely to multitask with several devices. Studies 
have shown that multitasking is responsible for a 
longer time to fall asleep and less total sleep [61, 
62] as well as a greater chance of falling asleep in 
school the following day [14, 55]. A comprehen-
sive study of the impact of sleep on Americans 
found that the use of more interactive devices and 
the more multitasking with those devices resulted 
in more difficulty falling asleep and feelings of 
unrefreshing sleep [59]. The research is clear: 
Nighttime users and multitaskers of most “hand-
held devices”—particularly those that deal with 
connections with other people such as social 
media and texting—sleep less, have more diffi-
culty falling asleep, get poorer-quality sleep, 
exhibit more frequent early awakenings, and 
have excessive daytime sleepiness [61–67].

The impact of lack of sleep among adolescents 
is profound and serious. One study that examined 
27,939 adolescents found that each lost hour of 
sleep was associated with a 38% increase in the 
chances of feeling sad and hopeless, a 42% 
increase in the chances of seriously considering 
suicide, a 58% increase in the odds of a suicide 
attempt, and a 23% increase in the chance of 
future substance use [68]. Studies in the USA 
[69–71] and other countries [72] validate that 
sleep problems may be responsible for the rela-
tionship between the use of technology and emo-
tional health. For example, a meta-analysis of 
studies examining the relationship between sleep 
and depression among adolescents found that 
depressed teens had more sleep problems includ-
ing an increase in lighter stage 1 sleep and a 
decrease in the deeper sleep that is responsible for 
synaptic rejuvenation [63]. Additional research 
suggests that shortened sleep may be related to 
increases in BMI and pose a risk for the adoles-
cent becoming overweight or obese [73, 74]. 

Finally, one study where adolescents completed 
cognitive control and risk-taking tasks while hav-
ing their brains scanned found that poor-quality 
sleep was associated with reduced activity in the 
parts of the brain that involve decision- making 
and risk-taking, making poor sleepers more prone 
to making bad decisions about taking risks [75].

Sleep problems also lead directly to academic 
problems. A study looking at the impact of a sin-
gle night’s sleep loss found reductions in reaction 
time, recall, and judgment [76], while another 
study found that a loss of 8 h of sleep over a few 
nights produced reduced alertness and memory 
deficits [77]. Other studies have shown similar 
impacts on mental performance even up to 
6–8 years following sleep assessment [69, 78].

Experts have focused attention on protective 
factors for adolescents to avoid sleep problems 
related to media and technology use and hence 
avoid resultant mental and emotional issues. The 
consensus is that good sleep hygiene is defined as 
including the following [78, 79]:

• A suggested cutoff time for using devices at 
least 1–2 h prior to bedtime

• No device use in the bedroom at all
• A charging station for devices outside the 

bedroom
• Replacing 1 h of daily screen time with 1 h of 

physical activity during the day (which helps 
increase nighttime sleep [64, 65])

• Parents modeling good nighttime technology 
use behaviors

As one systematic review of all studies con-
cerning sleep among school-aged children and 
adolescents concluded, “Youth should be advised 
to limit or reduce screen time exposure, espe-
cially before or during bedtime hours to mini-
mize any harmful effects of screen time on sleep 
and well-being” ([80], p. 56).

 Concluding Thoughts

Today’s adolescents spend their days squeezing 
24 h of media use into 6 or 7 h by constantly 
diverting their focus from one medium to the 

N.A. Cheever et al.



109

next and often having two, three, or more screens 
competing for their attention. This era of media 
multitasking has led young people to adopt this 
practice, even though research shows doing so 
may not lead to more efficiency or better task 
performance [10]. As Carrier and his colleagues 
concluded, “While multitasking is rampant in 
young people due to the technologies that are 
being used, on the whole, this multitasking mad-
ness does not appear to lead to an across-the- 
board improvement of multitasking skill” ([10], 
p. 386). Instead, as we have discussed in this 
chapter, adolescents who media multitask or rap-
idly task switch may incur negative costs to their 
mental health. Intentional breaks from technol-
ogy tend to assuage the symptoms of these 
potential problems, and cognitive behavioral 
therapy is appropriate for adolescents with clini-
cal psychopathological symptoms. One promis-
ing direction for adolescent media coping 
strategies lies in mindfulness and meditative 
practice [81]. The inundation of technology from 
multiple sources can be combatted through 
attention to consumption and selective disen-
gagement from time to time. Merely paying 
attention to how and what adolescents them-
selves pay attention to can help them achieve 
greater balance and self-awareness. An experi-
mental study on the efficacy of meditation found 
that meditation training facilitated fewer task 
switches, greater task orientation, and improved 
memory [81]. Cultivating mindfulness surround-
ing media use could strengthen adolescents’ 
interactions with media so that it is beneficial to 
their psychological health and well-being. Using 
applications that assuage anxiety and the impulse 
to check social media may be a helpful sugges-
tion as well.

We recommend that clinicians screen for mul-
titasking and discuss links between multitasking 
and concerns such as academic performance, 
sleep deprivation, and increased anxiety with 
patients. For patients who struggle with multi-
tasking or exhibit symptoms associated with 
these behaviors, consider recommending coun-
seling, particularly with someone with expertise 
in mindfulness or other mindful resources espe-
cially those specific to adolescents [82].
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Internet Gaming Disorder

Jeffrey N. Rokkum, Jorge A. Blanco-Herrera, 
Manuela E. Faulhaber, and Douglas A. Gentile

What follows is a real case of Internet Gaming 
Disorder (IGD). Xi Wang’s first day in a Chinese 
Internet addiction treatment center for IGD came 
as a surprise [1]. The night before, his parents had 
him drugged and institutionalized. Xi Wang’s par-
ents had no idea how to handle their son’s behav-
ior nor did they know anything about video 
games. They just knew they were losing their son. 
He had grown apathetic to his health, school, 
friends, and family. They had also heard reports of 
teenagers dying of blood clots, starvation, and 
dehydration at Internet cafes, the same ones Xi 
Wang had lied about attending when he should 
have been at his friend’s house or in school. In the 
past, his parents tried punishing him, bribing him, 
and even hiding his computer cables, but all of 
these measures proved unsuccessful. Ultimately, 
institutionalization was their last resort.

The Wangs are not alone in their experience: 
news reports of severe video game addiction 
include stories about seizures, childhood neglect, 
and deaths after marathon game playing sessions 
[2–4]. This coverage has contributed to public 
concerns about the potentially pathological 
effects of excessive video game play. Although 
most cases are not life-threatening, they have 

drawn attention which has driven an increase in 
video gaming and Internet addiction research 
over the past 10 years.

Most researchers have defined IGD based on 
damage to psychological functioning, social sup-
port, school performance, family relationships, 
and occupational performance [5]. Even though 
Xi Wang reported more than 10 h of video game 
playing a day, he denied having a problem. He 
described himself as enjoying the virtual world 
more than the physical world. He did not get any 
sense of happiness from the world around him 
and found the games and Internet to be a source 
of happiness. He suspected his behavior would 
not be labeled problematic if he had played the 
same amount of hours but kept up his grades and 
followed the social norms of what a “good boy” 
is supposed to be. Even as he suffered nausea, 
physical pain, restlessness, fatigue, and insomnia 
from Internet withdrawal, Wang claimed that the 
definition of IGD would result in 80% of the pop-
ulation suffering from IGD.

 Symptoms

Work on IGD has led to the inclusion of pathologi-
cal gaming as a potential formal disorder in the 
Diagnostic and Statistical Manual of Mental 
Disorders, 5th Edition [6]. The American 
Psychiatric Association (APA) tasked 12 experts 
and more than 20 outside advisors to review over 
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240 publications concerning pathologic Internet 
and video game use. Their conclusion, based on the 
evidence they reviewed, was sufficient to warrant 
inclusion of IGD in the research appendix of the 
DSM-5 to encourage future research on the preva-
lence, etiology, risk factors, clinical course, and 
treatment of IGD [6]. This section aims to provide 
an overview of IGD as described by the DSM-5.

The DSM-5 appendix has nine criteria to iden-
tify individuals with IGD. Five or more of these 
criteria must be met within a 1-year period to 
diagnose IGD. To meet the criteria, a patient must 
show dysfunction or impairment in their lives 
from their symptoms. Symptoms include a preoc-
cupation with Internet gaming, withdrawal, toler-
ance, unsuccessful reduction in gaming behaviors 
or cessation of attempts to stop gaming, disinter-
est in other hobbies, escapism, excessive use 
despite problems, deception of game playing hab-
its, and the jeopardizing of significant relation-
ships or life opportunities [6].

 Preoccupation

Preoccupation is the tendency for individuals to 
think excessively about playing video games in 
non-game situations. Constant intrusive thoughts 
about and preoccupation with video games cause 
individuals to have difficulty focusing on any-
thing besides video games. In practical terms, 
such preoccupation leads to missed deadlines, 
overlooked details, and inattention to other life 
domains. Preoccupation must cause dysfunction. 
A lifeguard and a professional gamer may spend 
the same amount of time thinking about video 
games, but it may only be dysfunctional preoc-
cupation for the lifeguard.

Preoccupation can be assessed with scales 
where people rate their agreement with statements 
such as “I [often] think about playing League of 
Legends when I am not using a computer” [7]. 
Prevalence of this symptom in the general popula-
tion ranges from 5 to 25% [8–13].

 Withdrawal

Withdrawal symptoms are unpleasant physical 
effects and/or negative emotions that occur when 

an individual stops or reduces their video game 
playing. Withdrawal is more than just craving or 
compulsions to play again. It is normal to want 
more of a fun and engaging activity. It is dysfunc-
tional when withdrawal leads to uncontrollable 
physical feelings, emotions, behaviors, and 
moods. Both withdrawal and tolerance (described 
below) are consequences of physiological and 
psychological dependence, similar to biologi-
cally based addiction, which can result in anxiety, 
uncontrollable physical tics, depression, or more.

Functional magnetic resonance imaging stud-
ies have shown that addicted gamers have similar 
brain activity to substance abusers when it comes 
to cravings associated with their addictions [14]. A 
recent experimental study found that addicted 
gamers have stronger and more extreme emotional 
reactions in response to games than nonaddicted 
gamers, similar to how alcoholics have strong 
reactions when seeing a shot glass, a reaction 
known as cue reactivity [15]. Further suggesting 
their similarity, treatments designed to help those 
with substance abuse were effective in addicted 
gamers, reducing their cravings and brain activa-
tion in response to game cues [16]. Prevalence of 
withdrawal symptoms in the general population 
ranges between 2 and 22% [8–12, 17].

 Unsuccessful Reduction or Cessation 
Attempts

One of the core symptoms for any type of addiction 
is difficulty controlling, reducing, or ceasing their 
addictive habits. Given that video games are 
designed to be as compelling as possible, unsuc-
cessful cessation attempts are not surprising. Many 
online games depend on a loyal player base. As 
such habitual game play or occasional failure to 
reduce game play is normal. However, these unsuc-
cessful events are dysfunctional when gamers are 
unable to inhibit their playing behavior after real-
izing they have a problematic  relationship with 
games. Gamer addicts often describe life as “dark” 
or “boring” without games in their lives [18].

Many games are designed to motivate play 
through a combination of variable reward sched-
ules, instant feedback rewards, enveloping narra-
tives, a sense of personal development, social 
opportunities, and social costs [19]. Because they 
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are designed to elicit compulsive, habitual playing 
behavior, not playing games can become a personal 
and a social struggle. Wang and Zhu [20] note that 
players often feel “all [their] closest friends today 
are playing games.” As such, when players try to 
reduce their own gaming habits, they find “it’s hard 
to find new friends.” Prevalence of unsuccessful 
reduction attempts in the general population ranges 
between 2 and 36% [8–10, 12, 17].

 Escapism

Escapism is the use of games to avoid daily stress-
ors or negative emotions. While relying on enter-
tainment for escapism is normal, escapism becomes 
a clinical concern when it becomes the individual’s 
main coping strategy for responding to stressors. 
Wan and Chiou [18] found that addicted gamers 
tend to turn to games to avoid discomfort, in com-
parison with nonaddicted people who typically 
play games seeking satisfaction [21].

Escapism delays productive resolution of 
stressors’ causes. While useful when it comes to 
unsolvable stressors, escapism can lead to escala-
tion of solvable stressors. For example, a student 
can avoid finishing a dreaded school project by 
playing games, but the school project remains 
undone, their grades suffer, and the next school 
project becomes more dreadful. In contrast, a 
child can use escapism in games to avoid the pain 
of chemotherapy. Escapism is normal but dys-
functional in its excessiveness when it comes to 
IGD. Prevalence of escapism in the general popu-
lation ranges from 8 to 30% [8–13, 17].

 Excessive Gaming Despite Problems

Excessive gaming despite problems is closely tied 
to disinterest in other hobbies and the inability to 
cease game playing habits. That is, despite notic-
ing that the gaming is causing problems in other 
areas of life, the person is unable to make the 
changes needed to reduce those problems. For 
example, a vicious cycle could occur when habit-
ual gaming is itself the source of strained social 
relationships, financial concerns, or deteriorating 
health, and the addicted gamer retreats further 
into games to cope with the stress. Nearly 20% of 

massively multiplayer online role- playing games 
(MMORPG) players report that their video game 
playing had negatively affected their relationships 
with their non-playing partners [22].

Peng and Liu [23] note that video game depen-
dency (defined as “psychological discomfort 
experienced by online gamers when they are 
unable to play online games as they wish”), but 
not weekly play time, is highly associated with 
problems in physical health, personal life, and 
professional/academic opportunities. Prevalence 
of excessive gaming despite problems in the gen-
eral population is between 9 and 29% [8, 10, 12].

 Deception with Regard to Gaming 
Habits

Similar to other addictions, loved ones’ concerns 
about the problematic behavior can be met with 
deception from the addicted person with regard 
to the scope of their behavior. The addicted gamer 
may underreport the time or money they spend 
on gaming, may misrepresent their intentions for 
not participating in other activities, or may sim-
ply avoid admitting to the addictive behavior. 
This deception need not be intentionally mali-
cious. An addicted gamer may not be aware of 
how much they spend on gaming, may have dif-
ferent intentions but be compelled to game when 
they otherwise would have done something else, 
or may be afraid to admit to themselves that their 
gaming habits are a problem. Nonetheless, decep-
tion is damaging for social relationships and trust 
and is therefore dysfunctional. Prevalence of 
deception of gaming habits in the general popula-
tion is between 5 and 14% [8, 9, 11, 12, 17].

 Jeopardizing Significant 
Relationships or Life Opportunities

When video games become a person’s main pri-
ority, they may jeopardize significant relation-
ships and life opportunities. Playing games can 
become more important than other people, career 
development, or important life goals. Overall, 
video game players received poorer grades in 
school, skipped school more often, got poorer 
sleep, and performed worse on the Scholastic 
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Aptitude Test when compared to those who did 
not play video games or played less [9, 23]. 
Gentile [17] reports that 23% of video game 
players skipped their homework to play and 20% 
perform poorly on subsequent homework or tests 
because of playing. Critically, Internet Gaming 
Disorder predicted poorer school performance 
even after controlling for time spent playing 
video games [17]. Students addicted to gaming 
had lower grades than nonaddicted students, even 
when they played the same amount of hours. 
Prevalence of jeopardizing important life oppor-
tunities in the general population ranges from 5 
to 48% [8, 10–12, 17].

 Loss of Interest in Previous Hobbies

Disinterest in previous hobbies results from gam-
ing becoming a dominating force in the social 
and recreational life of the gamer. This may not 
always be negative. Video game play can be pref-
erable than going outside in crime-struck neigh-
borhoods or could replace riskier habits like 
drinking, smoking, or gambling. A dysfunctional 
loss of interest in previous hobbies results in dis-
continuing beneficial activities.

Addicted gamers demonstrate significant 
reductions in previously favored activities, spend-
ing less time or showing less interest in volun-
teering, playing sports, socializing with friends, 
or any other previously preferred activities in lieu 
of video game play. Prevalence of disinterest in 
previous hobbies in the general population ranges 
between 7 and 14.4% [9, 10].

 Tolerance

Tolerance is the need for increasing amounts of 
something one is addicted to in order to achieve 
the same level of satisfaction. For gamers, toler-
ance results in needing more frequent and longer 
play sessions to feel similar levels of happiness, 
excitement, or fulfillment in their game playing 
habits. Prevalence of tolerance symptoms in the 
general population ranges between 6.7 and 9.8% 
[8, 9, 11, 12].

 Prevalence

IGD has a prevalence rate between 2 and 10% 
among video game players [6]. However, the 
DSM-5 notes that “the literature suffers … from 
lack of a standard definition from which to derive 
prevalence data” [6]. Although this is technically 
correct, it may be less important than it appears at 
first. Despite using different definitional criteria, 
most studies in fact use very similar types of 
questions and yield similar results. For example, 
Fisher [11] reported 6% of children met four of 
nine criteria for IGD. A study of American youth 
8–18 found that 8.5% of players met 6 of 11 cri-
teria for addictive behavior [17]. Choo et al. [9] 
found that 9% of players met five of 10 criteria 
for addictive behavior. Thomas and Martin [13] 
reported approximately 5% of players met four 
of nine criteria for addictive behavior. In another 
recent study, 8% of individuals met 7 out of 14 
criteria for addictive behavior [24]. Many of 
these studies use similar criteria to those now 
established by the DSM-5. Studies that most 
closely mirror the DSM-5 criteria and classifica-
tion range between 3 and 9% prevalence rates.

 Etiology and Comorbidities

Few studies have examined the etiology, comor-
bidities, and course of development of IGD. One 
study measured the IGD-style gaming symptoms 
of more than 3000 Singaporean elementary and 
secondary school children over a 2-year period 
[25]. Out of the approximately 9% of children 
who met the criterion for clinical significance at 
the beginning of the study (based on DSM-5 
dichotomous criteria), 84% remained at that level 
2 years later. Individuals with IGD also had 
greater levels of depression, poorer grades, worse 
relationships with parents, and increased aggres-
sive tendencies. These comorbidities increased 
for those who reached IGD status during the 
study and decreased for those who dropped below 
the IGD threshold during the study. Similar 
results were found in a longitudinal study using a 
continuous scale measurement approach [26]. 
Additionally, Choo et al. [9] provided evidence 
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for the divergent validity of IGD by showing that 
pathological video game players scored no differ-
ently from non-pathological players on measures 
of intelligence or socioeconomic status.

Li, Liau, and Khoo [27] asked participants to 
respond to a total of ten yes/no/sometimes items 
about pathological gaming adapted from the 
DSM-IV-TR criteria for pathological gambling. 
Researchers examined the relations among dis-
crepancies between individuals’ ideal and actual 
selves, depression, and subsequent pathological 
game play. Individuals who felt that their ideal 
self was different from their actual self experi-
enced increased feelings of depression when 
compared to their peers. This depression led to 
increased levels of self-reported escapism and the 
heightened escapism led to an increase in patho-
logical video game use. Escapism and discrepan-
cies between actual and ideal self also had direct 
effects on pathological gaming—indicating a 
complex, multi-causal etiology.

These studies indicate that IGD is not simply 
a symptom of other disorders, such as depres-
sion, but does undergo changes based upon any 
other pathologies. These comorbidities may 
make treatment more difficult.

 Treatment

Research into the efficient treatment of IGD is 
still in its infancy [28], although some studies 
have reported successful treatments [29]. These 
studies usually modify strategies shown to be suc-
cessful in other types of addictions to target video 
game playing habits. Of note, bupropion (antide-
pressant and smoking cessation aid) treatment 
and cognitive behavioral therapy (CBT) have 
been shown to have short-term benefits [16, 30]. 
Bupropion treatment reduced cravings to play and 
video game cue-induced activity in the dorsolat-
eral prefrontal cortex. This suggests that IGD can 
be treated in a manner similar to substance abuse 
or dependence. That said, critics have argued that 
the majority of studies into IGD treatment have 
failed to provide long-term follow- up reports after 
treatment and that there are not any strong ran-
domized controlled studies yet. Since there is 

inadequate evidence to assess relapse and remis-
sion rates following IGD treatments, researchers 
should be cautious in interpreting their initial suc-
cess. If the reliability and the validity of the IGD 
diagnosis are improved, an optimal treatment can 
be designed and utilized.

 Conclusion

Since IGD is now in the DSM-5 as an emerging 
diagnosis, more research can be done to display 
inconsistencies in the classification of IGD. The 
American Psychiatric Association’s DSM-5 
behavioral addiction work group investigated the 
literature on several potential behavioral addic-
tions, such as Internet, shopping, exercise, work, 
video gaming, as well as excessive eating and 
sexual behaviors [31]. The researchers concluded 
that the literature was too limited on all topics 
other than gaming, particularly when connected 
to the Internet, and thus only Internet Gaming 
Disorder was recommended for inclusion in the 
DSM-5.

 Are Pathological Gaming 
and Internet Distinct?

The literature tends to cluster into two study 
foci—video games or the Internet more broadly. 
At one level of analysis, this is simply a distinc-
tion made by how questionnaires are worded. At 
another, however, it may signify different disor-
ders. If Internet Gaming Disorder and 
Pathological Internet Use (PIU) are distinct dis-
orders, what evidence would be needed to differ-
entiate them? No matter the conceptualization, 
all addictions are based on the assumption that 
they are only clinically relevant if they cause 
dysfunction.

Preoccupation for PIU would be the excessive 
thinking about using the Internet or a preoccupa-
tion with the Internet that would lead to difficul-
ties focusing on normal tasks. Chen, Wang, and 
Su (2003) cross over into the withdrawal domain 
with their criteria for PIU. Withdrawal for PIU 
would be near identical as it is for IGD, people 
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would undergo unpleasant physical effects and/or 
negative emotions when attempting to cease or 
lower their Internet use. A requirement for 
Internet use to be problematic would be the 
inability to reduce usage overall, even after real-
izing the detriment it has. Davis, Flett, and Besser 
[32] mention social rejection as a drive for PIU, 
which leads to utilizing the Internet for escaping 
from the stressors of daily life. This becomes a 
problem when the only way that people are able 
to cope is through using the Internet.

Given the current state of the literature, we 
believe it is most parsimonious to consider PIU 
and IGD to be two different morphologies of a 
similar underlying technology addiction. This is 
similar to how people can be addicted to gam-
bling despite doing almost nothing that looks the 
same—one puts money in a slot and pulls a lever, 
whereas another researches horses and jockeys. 
Nonetheless, we would diagnose both gambling 
addicts the same way, we would look for similar 
symptoms and outcomes, and treatment would 
share many characteristics. Thus, despite mor-
phological differences, they are not distinct slot 
machine and horse racing addictions. Similarly, 
the vast majority of the research on video game 
or Internet addiction tend to show similar pat-
terns of dysfunctional symptoms, similar out-
comes, and similar responses to treatment.

That said, it is certainly possible that future 
research may find important distinctions between 
them. Within the past 5 years, work groups have 
been formed and given the task to further exam-
ine different disorders. More specifically, the 
“substance use disorder” (SUD) work group 
investigated different addictions, such as video 
gaming, shopping, exercise, work, as well as 
excessive eating and sexual behaviors [31]. The 
researchers concluded that the literature found on 
all other topics, besides video gaming, was lim-
ited, which resulted in the exclusion from Section 
III. Although there is no space to go into detail 
here, it is useful to consider what evidence would 
indicate that IGD and PIU were distinct taxons?

One might assume that they were distinct if the 
populations did not overlap much, that there 
would be limited comorbidity of IGD and 
PIU. Yet, there is no strong evidence of this. Only 

a small subset of slot machine addicts are also 
addicted to roulette or horse racing, but these are 
not distinctly different types of addiction. 
Therefore, we should not expect a majority of 
people addicted to video games to also be addicted 
to the Internet. IGD can also be viewed as dissimi-
lar to PIU due to the distinctions and similarities 
with Internet use, gambling, and video gaming 
with the use of visual and auditory rewards [33].

One might also assume that if different scales 
are used to measure symptoms that they should 
be considered distinct issues. Yet, our experience 
with multiple video game addiction scales is that 
the disorder is robust to measurement differ-
ences. That is, we find essentially the same results 
no matter how we define or measure it. The good 
(?) news is that we can trust that the underlying 
problem seems to be real. The bad news is that it 
becomes more difficult to know what the specific 
characteristics are that might differentiate IGD 
and PIU.

Our current thinking is that we would be con-
vinced that PIU is distinct from IGD if at least 
several of the following conditions were met:

• There are clearly different risk factors for who 
becomes addicted to the Internet or to games.

• There are clearly different protective factors 
between PIU and IGD.

• The etiologies and course of the pathologies 
were clearly distinct.

• There are different patterns of comorbidity 
with other mental health problems.

• The outcomes of each were clearly distinct.
• The treatments for one did not work for the 

other.

At present, there is not enough research to 
answer most of these questions, although the 
research on outcomes seems to show very similar 
outcomes for both (e.g., depression, anxiety, poor 
school performance, etc.). Therefore, given the 
dearth of clear evidence for most of these ques-
tions and the presence of similar outcomes, we 
argue that the argument over whether these are 
importantly different disorders is premature. It is, 
however, an important question that should moti-
vate future research.

J.N. Rokkum et al.
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 Clinical Implications

At our university, we have many first-year 
freshmen fail out at some point during their first 
year. Anecdotally, it seems that many of them 
have trouble with gaming, perhaps because 
they are away from home with no one checking 
up on them to see if they are going to class, they 
are in dorm rooms with other gamers, and they 
have 24-h high-speed Internet at their disposal. 
They may stay up all night gaming and skip 
classes. As their grades slip, they use games to 
help cope with the feelings of anxiety about 
failing. If they succeed in going to our student 
counseling service, they typically present with 
a complaint about failing grades. The therapist 
hears this and therefore asks grade-relevant 
questions in the clinical interview. These 
include, we expect, questions about their study 
habits, note-taking, class attendance, sleep, etc. 
The clinician does not ask about video games 
because the patient did not present with a com-
plaint about gaming. The patient does not talk 
about video games, because to the patient, they 
are part of the solution, not the problem. That 
is, no one talks about what is likely to be an 
important part of the problem. One clinical 
implication, therefore, is that media habits 
should be part of standard intake questions. At 
a minimum, it would be useful to know how 
much time patients spend with electronic 
screens not for work or school purposes. We 
will note, however, that there is no magic num-
ber at which gaming or Internet appears to be 
clinically important. We recommend that chil-
dren be limited to perhaps 1–2 h a day of total 
screen time (as the American Academy of 
Pediatrics used to recommend).We also recom-
mend that screen time not be measured with a 
single item. In our experience, if you ask peo-
ple how much time they play video games or 
watch TV a day or a week, they underestimate 
by more than half. If you ask them instead how 
much time they usually play from 6 am to noon, 
noon to 6 pm, 6 pm to midnight, and midnight 
to 6 am, separately for weekdays and week-
ends, then (in our experience) you get numbers 
that are more in line with the national averages. 

This can be done separately for games, for 
Internet, and for television (or other devices/
uses) to get a detailed picture of screen time. It 
is important, however, to measure the use that is 
not for school or work, as these are functional 
uses and should not be used as a screen for 
potentially dysfunctional uses.

Screening: What tests should clinicians use in 
what ages (preferably validated instruments)?

For IGD we recommend using “The Internet 
Gaming Disorder Scale” [7] which is a scale that 
fits within the suggested APA guidelines for 
screening.

 Conclusion

We feel that research on IGD (and also PIU) 
has been moving in the right direction. We are 
moving away from arguing over how to define 
and measure it and are starting to ask the more 
useful questions about risk and protective fac-
tors, etiology, comorbidity, and treatment. 
Asking these questions will also help to answer 
definitional and measurement questions.

As an example, we currently consider IGD 
(and PIU) to be likely to be a type of impulse 
control disorder. If this is correct, then treat-
ments that are effective for those should work 
on these issues. This view is not universally 
accepted, however, and research that answers 
this question would be relevant for definitions 
and measurement.

Despite many questions still to be answered, 
the early research appears to be strong enough 
to warrant continuing to ask the questions and 
to treat seriously patients who present with 
concerns about gaming.
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Fernando is a 14-year-old high school freshman 
who grew up with electronic screens in front of 
his face. His parents used an iPad to soothe him 
as a toddler and bought him his first smartphone 
at age 6. His elementary and middle school teach-
ers prevented Fernando from using his device in 
the classroom; however, computer use was part 
of the curriculum. When not in school, Fernando 
used the smartphone to communicate with his 
parents—who both worked full-time—and with 
friends who also had a device. At night he kept 
his smartphone in his bed, along with a laptop 
and his video game controller, which was con-
nected to a television that was on all night every 
night. Fernando was constantly connected and by 
the age of 11 was spending every minute of the 
day while not at school playing video games, 

surfing the Internet, posting and commenting on 
social media, listening to music, and texting and 
video chatting with friends. By the time Fernando 
turned 14, his parents noticed a drastic change in 
his mood—the once cheery boy had morphed 
into a moody, withdrawn, and anxiety-ridden 
teenager—and his grades had dropped consider-
ably. All Fernando was interested in was his elec-
tronic devices, and when his parents attempted to 
put restrictions on their use, Fernando became 
increasingly agitated. His parents sought help 
from a therapist who diagnosed Fernando with an 
Internet addiction and encouraged his parents to 
remove all electronic devices—except the televi-
sion—from the home for a period of time to 
slowly halt his addictive behavior and teach him 
to engage in more productive activities.

Did Fernando truly have a clinical disorder or 
was this a normal part of adolescence? How did 
his therapist know this was a disorder and not an 
emotional or developmental problem? These are 
the questions researchers attempt to answer as 
they investigate the ways in which these ubiqui-
tous tools impact adolescents’ mental health. This 
chapter will explore the various constructs and 
definitions of the negative mental health outcomes 
of Internet and smartphone use and examine the 
wide array of research devoted to identifying, 
understanding, and labeling this phenomenon.
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 Internet Addiction

If you read the popular press everyone seems 
willing to agree that there is something called 
“Internet addiction” with the general assumption 
being that people spend too much time on the 
Internet. Beginning in the late 1980s, the first 
case studies were reported which led to early 
definitions of the problem adapting diagnostic 
criteria from other “addictions” [1, 2]. A particu-
larly comprehensive definition that does not 
adhere to diagnostic criteria was offered by Beard 
and Wolf [3]: “Overuse of the Internet leading to 
impairment of an individual’s mental and emo-
tional psychological states as well as their scho-
lastic, occupational and social interactions.” A 
comprehensive, concise summary of the current 
thinking in this area can be found in Vondrackova 
and Smahel’s chapter in The Wiley Handbook of 
Psychology, Technology and Society [1, 4].

Currently there are two major means of identi-
fying Internet addiction, one drafted by Young [2] 
and the other by Griffiths [5]. Modeling after the 
psychiatric criteria for other addictions, Young 
argues that anyone possessing five or more of a set 
of eight symptoms suffers from Internet addiction 
with the symptoms including: (1) preoccupation 
with thinking about the Internet and anticipating 
the next session; (2) increasing amounts of time 
needed to gain the same level of satisfaction; (3) 
unsuccessful efforts to control, cut back, or stop; 
(4) restless, moody, irritable, and depressed moods 
when attempting to cut down or stop; (5) staying 
on longer than intended; (6) jeopardizing the loss 
of significant relationships, job, school, or career 
opportunities; (7) lying to family members and 
others to conceal involvement; and (8) using the 
Internet to escape from problems or relieve dys-
phoric mood including feelings of helplessness, 
anxiety, and depression.

Griffiths [5], on the other hand, sees five areas 
that combine to define an Internet addict, includ-
ing: (1) salience, or when the Internet becomes 
the most important thing in life to the extent that 
the adolescent neglects basic human needs; (2) 
mood modification, in which the adolescent 
Internet addict uses the Internet to escape a bad 
mood or numb oneself and gets irritated if not 

allowed to be online; (3) tolerance, in which it 
takes the addict more and more time on the 
Internet to achieve the same positive feelings; (4) 
withdrawal, in which the user experiences symp-
toms such as shakiness, moodiness, or irritability 
when not on the Internet; and (5) relapse, in 
which any attempts to control one’s use lead 
instead to overuse.

Both of these definitions are complicated by the 
fact that “Internet addiction” can also be defined 
by the actions one take on the Internet rather than 
simply generic use of the Internet. For example, 
while Internet addiction was considered for inclu-
sion in the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) [1], it was ultimately 
not included, but instead Internet gaming disorder 
was added to the appendix of the manual with a 
goal of encouraging additional research and poten-
tial inclusion in the next manual [6]. Additional 
specific “addictions” under study—including 
social networking addiction, video game addic-
tion, smartphone addiction, and texting addic-
tion—and a third method of defining Internet 
addiction will be discussed later in this chapter.

On a general level, Internet addiction shows 
prevalence among adolescents ranging from 1–2 
to 15.3% with boys showing more prevalence 
than girls and Asian countries showing more 
Internet addiction than Western countries [1]. 
Many studies have highlighted negative ramifica-
tions for teenagers. For example, one large longi-
tudinal study of Finnish adolescents found that 
excessive Internet use led to school burnout, 
which led to depressive symptoms [7]. Other 
studies of the impact of Internet overuse and 
addiction have found similar results showing 
increased risk taking among adolescents [8], 
increased depression and symptoms of ADHD as 
well as increased prevalence of substance abuse 
disorders [9], and feelings of loss of control, 
anger, social withdrawal, and familial conflicts 
leading to mental health disorders [10]. One 
rather interesting meta-analytic study examined 
the relationship between Internet addiction and 
the Big Five personality traits and found that 
while neuroticism was related to increased 
 symptoms of Internet addiction, openness to new 
experiences, conscientiousness, extraversion, and 
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agreeableness were related to fewer Internet 
addiction symptoms or their opposite related to 
more symptoms [11].

Lortie and Guitton [12] examined 14 question-
naires published between 1993 and 2011 that pur-
ported to measure Internet addiction. Factor 
analyses, which included all items on all ques-
tionnaires in one study, revealed six question 
groupings relating to substance dependence DSM 
criteria. They included (1) salience, (2) compul-
sive use, (3) negative outcomes, (4) escapism, and 
(5) mood regulation. Pointing out the limitations 
of the then-current assessment tools, they sug-
gested that “additional elements could be evalu-
ated in questionnaires to ensure that immoderate 
behaviors are occurring, such as minimum time 
spent online” ([12], p. 1213), “duration of pre-
sented symptomology, and the severity of associ-
ated consequences such as a decline in professional 
or academic performance” ([13], p. 292).

Video gaming addiction has been studied the 
most among the subareas of Internet addiction. A 
literature review of 30 empirical studies concluded 
that the gaming addict spends increasing amounts 
of time preparing, organizing, and actually gaming, 
and the prevalence of evidence suggests that this is 
a behavioral addiction rather than a biochemical or 
neurological impulse control issue [14]. Another 
literature review found that Internet gaming could 
be defined by a series of negative cognitions includ-
ing: (1) a consistent overvaluation of rewards, 
activities, and identities, (2) a need to adhere to 
self-applied rules for playing and finishing games, 
(3) an overreliance on playing video games as a 
means of enhancing one’s self-esteem, and (4) a 
means of social acceptance through either in-per-
son gaming or online gaming [15].

As mentioned earlier, others have chosen to 
pursue more fine-grained addictions based not on 
an attraction to the entire Internet but rather to a 
specific uses or vehicles. Much work has been 
done examining social media addiction, particu-
larly apropos as social media use accounts for 
more Internet time than any other activity. In one 
large-scale study of more than 9000 German ado-
lescents, researchers found that more social 
media usage predicted more Internet addiction, 
which in turn predicted more psychological dis-

tress among both boys and girls [16]. This is par-
ticularly important since most Internet addiction 
studies find boys more affected than girls [1]. A 
meta-analytic review of studies of the reasons 
behind Facebook addiction found that the major 
motivations included relationship maintenance, 
entertainment, companionship, and simply “pass-
ing time” [17].

Two main treatments have been used to assist 
Internet-addicted youth [18]. One treatment 
focuses on the cognitive aspects mentioned above 
and applies cognitive behavioral therapy to iden-
tify maladaptive thoughts, feelings, and behav-
iors and then uses cognitive techniques such as 
reminder cards, activity lists, etc. to remove those 
thoughts. A study of 114 addicted youth found 
positive results both immediately after individual 
treatment and 6 months later [19]. A second 
cognitive- based treatment, termed “reality ther-
apy,” has been used in a group format primarily 
in South Korea and other Asian countries. This 
technique incorporates William Glasser’s Choice 
Theory that encourages the addicted youths to 
assume responsibility for their own lives and for 
the choices they make and teaches them how to 
make more rational choices [20]. Other treat-
ments coupling cognitive therapies with drug 
therapies have found success with depressed ado-
lescents who are addicted to online gaming. One 
study concluded that “CBT in combination with 
bupropion may be effective for the treatment of 
depressed adolescents with on-line game addic-
tion, particularly in reducing on-line game play 
and anxiety, as well as in improving life satisfac-
tion” ([21], p. 1959). Further, more costly treat-
ments include immersive therapy in which the 
teen is placed in an Internet addiction rehabilita-
tion center and stripped of all electronic devices. 
Some of these centers report the efficacy of their 
programs and some do not. It is always best to 
recommend treatment based on individual 
characteristics.

The bottom line is that Internet addiction is a 
complex phenomenon that impacts a growing 
pool of adolescents. It is important enough that 
the American Psychiatric Association is consid-
ering a form of Internet addiction—online gam-
ing addiction—in a future psychiatric diagnostic 
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manual and should be addressed with any adoles-
cent who appears to possess the symptoms 
described earlier. Straightforward treatments 
exist, and treatment centers are now appearing all 
over the world to deal with this problem [1].

 Problematic Internet Use (PIU)

One of the terms used to describe Internet use 
associated with maladaptive behaviors and nega-
tive mental health outcomes is problematic inter-
net use (PIU). A 2012 study developed a 
conceptual framework for PIU using empirical 
data and defined it as “Internet use that is risky, 
excessive or impulsive in nature leading to 
adverse life consequences, specifically physical, 
emotional, social or functional impairment” [22]. 
Although the terms PIU, Internet addiction, and 
Internet overuse have been used somewhat inter-
changeably, they may represent very different 
concepts. Internet addiction, with its roots in 
DSM criteria for other addictive behaviors, repre-
sents addiction that is specific to the Internet [2, 
23]. This term calls to mind concepts such as loss 
of control while on the Internet and feelings of 
withdrawal when away from the Internet that are 
typically associated with other addictions such as 
drug addiction [24, 25]. As with other addictions, 
this term and the previous work related to it cen-
ter the problem on overuse of the Internet leading 
to addiction [26]. The term Internet overuse com-
plements this concept by introducing a path by 
which one may acquire Internet addiction. The 
broader term of problematic Internet use may 
provide room for additional concepts beyond 
addiction, such as Internet use that interferes with 
offline socialization. As Internet use grows ever 
more woven into the fabric of our everyday lives, 
new concepts may be introduced into this broader 
notion of problematic Internet use. Thus, we will 
apply this more comprehensive term of PIU.

 Prevalence of PIU

A study of high school adolescents estimated 
prevalence of PIU to be 4% [27]. Moreover, three 
studies sampling university students estimated 

the prevalence to be between 4 and 6% [28–30], 
a rate comparable to other mental health condi-
tions such as depression that are often addressed 
clinically among this population [31]. PIU has 
been associated with both social and health con-
sequences including poor academic performance, 
stress, and fewer positive health behaviors [30]. 
Longitudinal studies have also suggested bidirec-
tional relationships between PIU and other men-
tal health conditions such as depression [32–34].

One study used a concept mapping approach 
to gain insights and perspectives from both young 
adults and health providers toward the formation 
of a theoretical framework of PIU [35]. During 
the brainstorming step, these key stakeholders 
generated a diverse and expansive list of state-
ments describing the symptoms or characteristics 
of PIU. The sorting and ranking procedures 
yielded a conceptually consistent map of seven 
clusters describing the theoretical constructs of 
PIU. The interpretation step provided insights on 
how the map may be interpreted and used toward 
future efforts. The complex phenomenon of PIU 
can be visualized as a cluster of constructs.

Seven clusters embody several different types 
of constructs within PIU. First, the psychosocial 
risk factors construct includes emotional and 
social states, such as anxiety or depression, that 
may increase vulnerability to a PIU as a problem-
atic behavior. Statements within this cluster sug-
gest that both young adults and health professionals 
recognize that certain characteristics or comor-
bidities may increase the risk of PIU. Second, the 
three clusters of physical, emotional, and social/
functional impairment describe core areas in 
which young adults are affected by PIU. As the 
mean ratings for the emotional and social/func-
tional clusters were rated highly for identifying a 
characteristic of PIU, these constructs may play 
an influential role in identifying PIU. During the 
interpretation focus groups, both college students 
and health professional participants suggested the 
prevention and intervention potential of these 
constructs. Finally, a triad of Internet use con-
structs included risky, impulsive, and dependent 
Internet use. These clusters identify key symp-
toms and behavioral characteristics of problem-
atic Internet use. Risky Internet use may be 
considered Internet use behaviors that increase 
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risks of adverse consequences, such as illegal 
online activities or viewing pornography. This 
unique construct has not been previously associ-
ated with PIU in the literature, suggesting that it is 
not just the amount of time spent on the Internet 
that puts an adolescent at risk, but how the time is 
spent is also an important consideration. The 
impulsive use construct describes an inability to 
maintain balance or control of Internet use in rela-
tion to everyday life. Finally, the dependent use 
construct reflects the more severe symptoms that 
are typically associated with addictions, such as 
withdrawal symptoms. Thus, Internet addiction 
may represent a severe form of PIU.

Together, these seven constructs suggest a 
complex definition of PIU. Based on the present 
findings, PIU may be defined as Internet use that 
is risky, excessive, or impulsive in nature leading 
to adverse life consequences, specifically physi-
cal, emotional, social, or functional impairment.

The psychosocial risk factors construct may 
provide insight into key risk factors for PIU 
within this population. The impulsive and risky 
use clusters may describe two potential pathways 
to the development of PIU. Previous work regard-
ing Internet addiction has described impulsive 
use as a possible developmental mechanism lead-
ing to addiction; however, the addiction of a risky 
Internet use broadens this conceptualization. If 
these two clusters represent unique pathways to 
developing PIU, this raises questions regarding 
potential targeted prevention or intervention 
approaches. The clusters describing potential 
consequences of PIU—particularly emotional, 
social, and functional impairment—may be tar-
geted as avenues for both detection and treat-
ment. Finally, the cluster of dependent Internet 
use is of great interest. The concept of “addic-
tion” was expected based on previous work 
related to Internet addiction. However, Moreno 
et al. [35] did not expect that items within this 
cluster would suggest addiction as both a possi-
ble trait or risk factor for PIU as well as a conse-
quence or severe form of PIU. Future work 
should consider how these concepts interact lon-
gitudinally toward the construction of a compre-
hensive conceptual model. It is also worth noting 
that clinician reports as well as some recent 
research have noted that there is often overlap in 

diagnosing Internet and gaming problems with 
other addictions as well as other mental health 
problems [36].

Given that Internet use begins in early adoles-
cence and even in childhood, primary care physi-
cians are uniquely positioned to conduct early 
screening for PIU [37]. The Problematic and Risky 
Internet Use Screening Scale (PRIUSS) [38] was 
developed based on the PIU conceptual frame-
work [22]. The PRIUSS was validated for use 
among adolescents and young adults in English 
and Dutch [39]. The PRIUSS has 18 items and 3 
subscales: social impairment, emotional impair-
ment, and risky/impulsive Internet use. A short 
three-item screening tool—the PRIUSS-3—was 
adapted to fit into existing adolescent screening 
tools [40], which can be followed by a PRIUSS-18 
for those that screen positive on the short form. A 
similar screening approach has been applied for 
depression; the Patient Health Questionnaire 
2-item (PHQ-2) screen is used for initial screen-
ing, followed by the 9-item PHQ-9 for those that 
screen positive [41].

 Smartphone Dependency

In addition to problems associated with Internet 
use, adolescents also face potential mental health 
issues by overusing their smartphones. The 
smartphone has become a ubiquitous tool in ado-
lescents’ lives, with about 88% of US teens using 
them and 65% having one of their own [42]. As 
of 2015, 15% of teenagers were heavily depen-
dent on their wireless mobile devices to access 
the Internet [43], and globally, the saturation rate 
of smartphones in the developed world is around 
128% with about 6.8 billion subscriptions world-
wide [44]. It is estimated that in the developing 
world between 15 and 65% of adolescents have 
access to smartphones. Because of the nature of 
adolescents’ relationships with their mobile 
devices, researchers have become increasingly 
interested in studying associations between 
smartphone use and mental health outcomes. For 
a more comprehensive understanding of the lit-
erature, see Drouin, Kaiser, and Miller’s chapter 
in The Wiley Handbook of Psychology, Technology 
and Society [44].
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Smartphone addiction is positively associated 
with Internet addiction [45] and is often classi-
fied as a subcategory of Internet addiction. 
Because young people carry the smartphone with 
them and the functions of the smartphone are 
more interactive and faster than computers, and 
because teens use smartphones far more fre-
quently than computers, it is important for clini-
cians to understand the various definitions and 
identification tools related to this concept.

 Definitions and Classifications

For years researchers have grappled with the ter-
minology for negative mental health outcomes 
associated with smartphone overuse. Extant lit-
erature classifies this condition as an addiction, a 
compulsion, or an impulse disorder [46–48] or 
attempts to correlate addiction symptomology 
with smartphone use [49].

As previously mentioned in this chapter, the 
DSM-5 does not recognize Internet or smart-
phone addiction as a clinical disorder, though 
many symptoms associated with substance abuse 
disorders share characteristics of those associated 
with smartphone dependency or overuse. For 
instance, the entry for substance abuse disorders 
in the DSM-5 lists anxiety as one of the major 
withdrawal symptoms. Several studies have con-
cluded that anxiety rises when teens cannot check 
their devices and experience fear of missing out 
(FoMO) [50] when they cannot check in with 
their friends through social media or text messag-
ing. Cheever et al. [13] concluded that what 
smartphone-dependent young people may be 
experiencing is separation anxiety, a condition 
generally associated with children separated 
from a parent. Research suggests that people who 
currently have mood and anxiety disorders and 
were diagnosed with the disorder as children, as 
well as those with no history of these disorders, 
may experience separation anxiety as adults [51].

Researchers outside the United States widely 
accept the term addiction to classify the above-
mentioned relationship, while researchers in the 
United States continue to use terminology such 
as problematic smartphone use or smartphone 

dependency. In the past, researchers attempted to 
apply addiction to mobile phone use applying 
scales that measured other concepts, while others 
introduced new measures for Internet addiction 
that were extended to smartphone use [52] 
(2005). Jenaro et al. [46] found a lack of signifi-
cant association between cell phone overuse and 
additional substance abuse and suggested that 
“cell phone overuse or pathological use consti-
tute additional symptoms of broader disorders 
such as depression, anxiety, and so on” (p. 317).

To further confound the understanding of 
smartphone’s influence on young people’s mental 
health, studies concede that self-report measures 
contribute to the limitations associated with 
establishing accurate levels of smartphone use 
[46, 53]. Lin et al. discovered that people under-
estimated their smartphone use [54] when using a 
self-report measure; an application that accu-
rately measures people’s use may be a better 
choice for clinicians—mobile applications to 
track smartphone use have proven more useful 
than self-report measures when combined with 
psychiatric diagnosis [55].

Further, Walsh et al. [56] conceptualized the 
term mobile phone “involvement” after finding 
that young people, “reported thinking about their 
phone when they did not have it and when they 
did have it, the device was prominently displayed, 
keeping it in constant awareness and causing a 
distraction from other tasks” ([56–58] in [13], 
p. 292).

 Measures of Smartphone Addiction

The concept of smartphone addiction has grown 
in popularity of the past few years. In 2013 
Kwon, Lee, and Won [47] published their smart-
phone addiction scale (SAS), which is now 
widely used to understand problematic smart-
phone use. The goal of that study was to begin 
the process of clinically diagnosing smartphone 
addiction. Another research team furthered that 
research in 2014 with the Smartphone Addiction 
Proneness Scale, which measures smartphone 
addiction in adolescents [59]. The scale includes 
four constructs: (1) disturbance of adaptive 
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functions (poor grades, family disturbances), 
(2) virtual life orientation (finding the smart-
phone more enjoyable than real life), (3) with-
drawal (experiencing anxiety when they cannot 
use their smartphone), and (4) tolerance (the 
inability to stop using the smartphone).

Recently a global team of researchers proposed 
additional valid and reliable diagnostic criteria for 
smartphone addiction [53]. Their criterion include:

• “Preoccupation with smartphone use, and 
hence keeping smartphone device available all 
day;

• Recurrent failure to resist the impulse to use 
the smartphone;

• Tolerance: a marked increase in the duration 
of smartphone use is needed to achieve 
satisfaction;

• Withdrawal: manifested as a dysphoric mood, 
anxiety and irritability after a period without 
smartphone use;

• Smartphone use for a period longer than 
intended;

• Persistent desire and/or unsuccessful attempts 
to cut down or reduce smartphone use;

• Excessive smartphone use and/or time spent 
on quitting the smartphone use;

• Excessive effort spent on smartphone use as 
much as possible, even when it is inappropri-
ate to use it;

• Continued excessive smartphone use despite 
knowledge of having a persistent or recurrent 
physical or psychological problem resulting 
from smartphone overuse;

• Use of the smartphone to escape or relieve a 
dysphoric mood (e.g. helpless, guilt, 
anxiety);

• Loss of previous interests, hobbies and enter-
tainment as a result of—and with the excep-
tion of—smartphone use;

• Deception of family members, therapists, or 
others regarding the amount of time spent on 
smartphone use;

• Excessive smartphone use resulting in persis-
tent or recurrent physical or psychological 
problems;

• Smartphone use in situations in which it is 
physically hazardous (e.g., smartphone use 

while driving, or crossing the street) or signifi-
cant negative impacts on daily life;

• Smartphone use resulting in impairment of 
social relationships, schoolwork or job 
performance;

• Excessive smartphone use causes significant 
subjective distress, or is time-consuming.” (p. 5)

The team discovered that smartphone addic-
tion has many of the same characteristics as 
substance- related or behavioral addictive disor-
ders. However smartphones, with their multiple 
applications and varied uses, contribute to the 
unique addictive behaviors of its users. They pro-
pose a specific “definition for smartphone-related 
functional impairment, requiring two or more 
functional impairment criteria influenced by 
smartphone use” (p. 6). Their definition of smart-
phone addiction differs from the diagnostic crite-
ria in the DSM-5. The authors came to an 
important conclusion, that unlike Internet addic-
tion, “substance craving”—one of the symptoms 
of addiction—is present when smartphone- 
addicted individuals cannot have access to their 
device, and that further contributes to the addic-
tion. The authors wrote:

“Compared to computer-based Internet addiction, 
the portability of smartphones dampens the sever-
ity of functional impairment associated with 
smartphone addiction, but instead influences mul-
tiple domains of an individual’s daily life. In 
 addition, because smartphone addiction is a het-
erogeneous and multi-faceted condition [26], we 
should evaluate the heterogeneity of its functional 
impairment from different angles. The symptom 
criteria in this study provided evidence that smart-
phone addiction has similar psychopathology with 
the traditional substance use disorders. … Unlike 
substance use disorder, however, the “craving” 
symptom was not included in our proposed crite-
ria. Since substance craving was only presented 
during a non-use period, the lack of craving in our 
proposed criteria implied that the smartphone has 
been deeply relied on in current lifestyle, so that a 
non-use period becomes really limited.” (p. 7)

One Swiss study found that smartphone addic-
tion was related to requiring shorter time until the 
first morning use of the phone, reporting that 
social networking was the most important smart-
phone function, lessening physical activity and 
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increasing stress [60]. Another study of adoles-
cents in the United States found that smartphone 
overuse was related to depression, anxiety, and 
stress [61], while a third study linked compulsive 
texting—one behavior related to smartphone 
addiction—to poor academic performance 
among 8th and 11th grade girls but not boys [62]. 
This perhaps makes sense alongside the data 
from the Pew Internet and American Life Project 
showing that girls text far more than boys [63]. 
Using the SAS, the Swiss researchers discovered 
that 17% of a large sample of vocational students 
were addicted to their smartphones. The addic-
tion was most prevalent in 15- and 16-year-olds 
and was associated with high stress levels. The 
teens identified as having an addiction to the 
device used it mainly to stay connected through 
text messaging and social media [60], while par-
ticipants in the original SAS study reported using 
the device mainly to listen to music and take  
pictures [47].

Much of the research on smartphone addiction 
has been conducted in countries other than the 
United States, including the before-mentioned 
creation of the SAS and SAPS [47, 59]. In a study 
of Indian teenagers, a wide range of problems 
were associated with using the device including 
unwanted sexual encounters, family and social 
discord, and delayed development, and other 
have pointed to physical ailments such as obesity, 
carpal tunnel syndrome, headache, vision prob-
lems, muscle ache, and fatigue [64]. Another 
study out of India found overuse of smartphones 
in teenagers is associated with slouching [65].

In a German study [66], researchers found that 
being a girl and the tendency to stay up late at 
night were associated with smartphone addiction. 
They used the Smartphone Addiction Proneness 
Scale to measure young people’s proneness to 
smartphone addiction. Turkish researchers trans-
lated and shortened the SAS for adolescents and 
found it to be a reliable and valid measure to diag-
nosing smartphone addiction in teenagers [66].

Recent studies have emerged that test smart-
phone dependency using physiological measures. 
A team of Hungarian researchers [67] tested peo-
ple’s mobile phone “attachment” and found that 
not having access to their device caused partici-

pants’ heart rates to increase—a measure of phys-
iological stress. Heart rates were higher for those 
with higher levels of mobile phone attachment.

 New Approaches to Studying 
Smartphone Dependency

Cheever and her team at California State 
University, Dominguez Hills, are studying the 
impact of not being able to check one’s smart-
phone on electrodermal activity (EDA) or gal-
vanic skin response (sweat), which measures 
physiological arousal. Cheever—who was fea-
tured on the program 60 Minutes in April 2017—
is examining the arousal of people not being able 
to check their devices after hearing notification 
tones. During the 60 Minutes segment, she placed 
a device measuring EDA to the fingers of corre-
spondent Anderson Cooper and surreptitiously 
texted him from another room. As predicted, 
Cooper’s physiological arousal spiked after hear-
ing his notification tones. She further predicts 
that if performed on adolescents, her study would 
yield similar results. During a subsequent seg-
ment on Good Morning America, Cheever tested 
her prediction on two teenage girls and corre-
spondent TJ Holmes. The teens showed signifi-
cantly higher levels of EDA response to text 
message alerts and ring tones than any of the 
adult study participants, including Holmes and 
Cooper.

 What Clinicians Can Do

As we have noted in this chapter, severe depen-
dency on electronic devices can have negative 
psychological and physical consequences for 
teenagers. A further problem highlighted in news 
reports is distracted driving, which can lead to 
injury or death. With the abundance of research 
on this topic, clinicians can develop strategies for 
counseling teens and their parents to minimize 
the risk of Internet and smartphone overuse. In 
addition to recommending that parents model 
positive smartphone and Internet behavior, and 
that parents monitor their children’s Internet and 
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smartphone usage, clinicians may also follow the 
American Academy of Pediatrics, which has its 
own set of guidelines. The current AAP policy 
statement on technology use recommends:

• Integrate preventive counseling for technol-
ogy overuse/addiction/problematic use into 
well-child visits starting at a young age.

• Consider screening for PIU beginning in 
tween years with short version PRIUSS fol-
lowed by full screening if positive.

• Work with your community/schools to pro-
vide education about prevention of these 
addictions.

The smartphone addiction scale [47] and the 
Smartphone Addiction Proneness Scale have 
both been adopted in various European and other 
Asian countries and have shown to be valid and 
reliable measures and screening tools for prob-
lematic smartphone use but are not yet widely 
used in the United States.

The most efficacious way to curb teens’ 
Internet and smartphone use is by parental mod-
eling of positive electronic device use, open com-
munication, and systematic restrictions of use. 
Other methods proven useful are home-based 
journaling [69], which has been shown to assist 
in self-monitoring behavior and increase parental 
concern in smartphone-addicted youth.

Promising clinical mechanisms to help deal 
with the overwhelming nature of these devices 
include behavioral cognitive therapy and immer-
sive, long-term stay facilities in which teens are 
stripped of their computers and mobile devices 
and participate in activities and therapy that con-
nect them with the natural world without the use 
of electronic devices and gadgets.

 Conclusion

As the world’s population becomes more  
and more dependent on electronic devices, 
researchers are attempting to identify both the 
problems and benefits of their use and the 
appropriate terms that describe when their use 
becomes a problem. It is known throughout 
the academic community that there exists a 
phenomenon of electronic device overuse 

associated with negative mental health out-
comes in adolescents. The definition of that 
phenomenon has yet to be fully understood. 
Further complicating this matter is that today’s 
youth have never known a world without 
smartphones and computers, and so what we 
may label an addiction may be seen as just 
part of everyday life to them. Young people 
who possess digital metacognition—an under-
standing of their problematic electronic device 
usage—develop strategies and coping mecha-
nisms to both reduce the burden of being con-
stantly connected and ways to assuage the 
anxiety when they do not have the device with 
them [68]. As with any addiction, when the 
behavior interferes with other parts of the ado-
lescent’s daily life—school work, relation-
ships, sleep, etc.—and causes them mental 
anguish in the form of anxiety, depression, or 
negative physical outcomes (obesity, lack of 
exercise, etc.), it may be prudent to intervene.
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Identifying Symptoms Using 
Technology

Afsaneh Doryab

 Introduction

Mental illness is the leading cause of disability 
in the world and costs the society billions of dol-
lars in reduced productivity. According to the 
National Institute of Mental Health [1], while 
1 in 5 adults in the United States have a mental 
health condition, there is only 1 mental health 
professional per 1000 individuals. Most people 
seek help from primary care providers (PCPs), 
but PCPs fail to diagnose, e.g., depression 65% 
of the time [2, 3], which leads to delayed treat-
ment and unnecessary suffering. The symptoms 
of mental illness can appear to be physiological, 
and most PCPs begin by looking for physiologi-
cal problems instead of mental health problems. 
Most mental health problems recur in a person’s 
life. For example, 50% of people who suffer an 
initial episode of depression will experience a 
recurrence. This rate climbs further as 80% of 
people who experience a second episode will 
experience a third episode. As such, the early 
detection of a first or recurrent episode can have 
a positive impact [4, 5].

Almost 12% of adolescents have major 
depression or dysthymia. A third experience 
suicidality and 11% attempt suicide [6], result-

ing in $12 billion in hospital costs [7], but only 
one- third receive treatment [8], and initial treat-
ment delays average to 10 years [9]. Although 
NIMH- funded research shows positive effects 
of antidepressants and cognitive behavioral 
therapy [10], these treatments are underused 
[11, 12], contributing to higher healthcare utili-
zation as adults [13]. To increase detection of 
depressive symptoms, the US Preventive 
Service Task Force recommends routine screen-
ing for major depressive disorder in adolescents 
aged 12–18 years. Screening for symptoms is 
only useful if an adolescent chooses to disclose 
their symptoms. For example, a patient whose 
depression is related to being marginalized as a 
sexual minority and has not revealed their sta-
tus to their parents may be unwilling to disclose 
depressive symptoms to a pediatrician who has 
known them since they were a child. Expert 
opinion and recent pilot data from the University 
of Cincinnati regarding suicide screening show 
that adolescents who refuse to respond to a sui-
cide screener are just as likely to have suicidal 
symptoms [14]. This may mean that routine 
screening may miss a number of adolescents 
who are at risk. Diagnosis is also limited as less 
than half of teens who screen positive initially 
continue to be positive at 6 weeks [15]; but 
most primary care providers are unlikely to 
have the resources to repeat screening multiple 
times a year. More objective and repeated mea-
sures of depressive symptoms are needed to 
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allow for improved diagnosis and symptom 
monitoring without relying on patient self-
report, such as those using technology tools.

The main characteristic of most mental health 
problems is the chronic and longitudinal aspect 
of the illness that requires continuous monitoring 
and treatment. Mental illness is often accompa-
nied with physiological and behavioral changes 
in the patient’s life that span over a period of 
time. However, traditional methods of treatment 
are limited to regular or occasional visits to the 
clinic and therapy sessions where the medical 
professional gets an update of the patient’s status 
by asking questions and filling out psychiatric 
questionnaires. The practitioner must rely on the 
patient’s explanation, memory, and subjective 
measurements (which are often biased depending 
on the patient’s condition, memory, and willing-
ness to share) to acquire the patient’s health sta-
tus and to adjust treatment accordingly (e.g., 
changing medication). As such, treatments for 
mental health problems often lack objective mea-
surements and personalization that are aligned 
with the patients’ lifestyle.

Advances in technology now make it possi-
ble to continuously and effectively monitor 
physiological, social, and sleep behaviors out-
side of the clinical environment, offering the 
potential of early detection, management, and 
treatment of mental health problems. Early 
detection could be used to stage an earlier 
intervention, thus preventing relapse and short-
ening the total time patients suffer from mental 
illnesses.

The following describes three major applica-
tion areas where technology could offer signifi-
cant benefits in mental healthcare, namely, 
detection and diagnosis, monitoring and treat-
ment management, and patient self-monitoring. 
As much of this research has focused on adult 
populations, the focus of this chapter will be in 
describing methods in which technology can be 
used to measure depressive symptoms, with a 
discussion on specific utility in adolescents at the 
end. The chapter will discuss how the technology 
can be used to monitor mental health conditions 
rather than when and why monitoring should 
happen.

 Detection and Diagnosis

The onset of mental illness is associated with a 
change from normal life patterns and behavior, 
and therefore, an understanding of a person’s 
state of being before the illness is required for 
accurate diagnosis. Most mental health problems 
share some key behavioral indicators including 
change in activity, sleep, social interactions, and 
physical and cognitive responses. Technology 
can be used to detect if there is a behavior change 
that may indicate a person is transitioning from a 
healthy mental state to a risk state. The baseline 
for normal behavior can be acquired from traces 
of technology use, e.g., patterns of web surfing, 
smartphone usage, and social communications 
on the phone before the start of a mental condi-
tion. Such digital traces are already being tracked 
and collected. For example, web browsers keep a 
history of visited websites, and each person on 
average has at least 6 months of call and SMS 
logs as well as e-mail communications and social 
media use. This data can be analyzed to detect the 
onset or progress of mental illnesses.

The Big Black Dog (BBD) is an example of 
such applications that was designed to detect the 
onset of depression by identifying behavior 
change in people with major depression via lon-
gitudinal monitoring of the phone and technol-
ogy use in adults [16]. The BBD app runs in the 
background of the phone and collects data related 
to movement, communication, and technology 
use to generate a baseline of normal behavior. A 
relapse or an onset of depression is detected when 
a change in behavior is continuously observed for 
at least 2 weeks (which is the time window for 
clinical diagnosis of depression).

 Clinical Monitoring and Treatment 
Management

As mentioned, the longitudinal aspect of mental 
disorders makes it challenging for practitioners 
to track the development and progress of the ill-
ness outside of the clinical environment. Current 
treatment of mental illnesses is based on pharma-
cological and psychotherapeutic techniques, 
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which are often characterized by low compliance 
from patients. Intelligent health and behavior 
monitoring systems can help practitioners more 
effectively track and monitor the reactions 
patients have to different therapies and medical 
treatments. The system can provide significantly 
more fine-grained behavior data as well as mod-
els and visualizations of this data, thus providing 
insights on the illness beyond what can be done 
today. Practitioners could use the models and 
visualizations during treatment to assess how 
well a treatment is working. This is important as 
many drug and psychotherapies fail to have a 
beneficial effect.

The wide usage of personal devices such as 
smartphones, wearable devices (e.g., [17]), and 
laptops as well as social media and web provides 
opportunities for tracking and monitoring behav-
ioral and health status of patients on a daily basis. 
Smartphones, with embedded sensors, expand 
the ability to track symptoms, provide feedback, 
and deliver interventions as part of clinical treat-
ment. As more people adopt today’s technology, 
treatment protocols in mental health involving 
technology are becoming increasingly accept-
able. This adaptation allows healthcare workers 
to remotely monitor patients’ conditions and 
adjust their treatments accordingly in a timely 
manner. MONARCA (Figs. 11.1 and 11.2) is an 
example of such an application that provides 
multimodal sensing and monitoring of bipolar 
disorder by both therapists and patients them-

selves. MONARCA [18–20] incorporates self- 
reporting, automatic manic-depressed episode 
prediction, and professional management of 
bipolar disorder to enable communication and 
continuous monitoring of the condition. A study 
of the MONARCA application showed the feasi-
bility of self-monitoring by combining sensor 
data with self-reports [18]. Both patients and 
practitioners appreciated the insights the 
MONARCA system provides through processing 
and visualizing data collected on patients’ mobile 
phones.

 Patient Self-Monitoring

In addition to medical treatment, patients’ adher-
ence to the treatment and their awareness of their 
condition is crucial in controlling the illness. 
Self-monitoring is especially important in mental 
illness, e.g., bipolar disorder, where treatment 
requires patient engagement in treatment and 
awareness of change in mood and behavior. Self- 
tracking of symptoms and behavior can help 
patients control and better understand their con-
dition. It can also help reveal how patients’ 
explicit actions impact their illness.

A relatively new research field called Personal 
Informatics [21, 22] or Quantified Self [23, 24] 
studies the use of technology to collect and 
reflect on personal information. Smartphone 
technology has extensively been used for health 

Fig. 11.1 Web portal for practitioners in the MONARCA 
project [18] provides an overview of the state of each 
bipolar patient. When a patient is at risk of a manic or 
depressed episode for consecutive days (according to the 

forecast), the practitioner contacts the patient or caregiv-
ers to check the status of the patient and acquire more 
information. The patient names are fake in the figure
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and  well- being monitoring and feedback. 
Numerous self- tracking applications in the App 
Store and Play Store (e.g., [25]) allow users to 
use their smartphone to track and monitor differ-
ent aspects of their life including health, fitness, 
behavior, emotions, and habits. These applica-
tions gather data from different sources and visu-
alize it in a personal dashboard. Examples of 
such applications include Health Mashups [26], 
UbiFitGarden [27], Bewell [28] (Fig. 11.3), 
Health Buddy [29], Mobile Mood Diary [30], 
MONARCA [18, 20] (Fig. 11.2), and Mobilyze! 

[31]. Other applications collect more general-
purpose data that can be used for different pur-
poses including health monitoring. AWARE [32] 
is an example of such an application that is able 
to collect data from the rich set of built-in sen-
sors in smartphones and wearable devices 
including accelerometers, location (GPS, WiFi, 
signal strength), light, and microphone as well as 
sensors for tracking heart rate, skin temperature, 
and galvanic skin response (Fig. 11.4). AWARE 
can securely collect and transfer/synchronize 
data to the central server.

Fig. 11.2 The ambient display on patient’s phone in the 
MONARCA app [18] shows impact factors related to 
mood in bipolar patients. Both self-reports and sensor 

data are processed to provide an overview of the patient’s 
mental state for self-monitoring

Fig. 11.3 Web portal and ambient display in the Bewell 
app [28] show the status of physical, social, and sleep in 
individuals. The three different animals in the animated 

aquatic ecosystem each represent a behavior aspect that is 
affected by change in well-being
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Fig. 11.4 AWARE mobile client with capability to collect data from phone channels, wearable devices, and online 
sources such as weather websites [32]

Health community websites and online tools are 
other ways for people to share experience; record 
their mood, sleep, medication taken, and life events; 
as well as seek support and help. Websites such as 
curetogether.com, patientslikeme.com, and mental-
help.net allow users to log an enormous range of 
conditions, symptoms, and feelings and to see visu-
alizations and statistical analyses of patient’s prog-
ress over time. Technology-based self-tracking has 
shown good receptivity and adherence by individu-
als with mental health conditions, e.g., bipolar dis-
order [33–35].

The rest of the chapter focuses on describing 
how technology can be used in identifying the 
symptoms of depression.

 Identifying Symptoms of  
Depression Using Technology

Depression is a mood disorder that can take 
many different forms, including major depres-

sive disorder, bipolar disorder, and substance-
induced mood disorder. Depression can also be 
a major symptom of other disorders such as 
post- traumatic stress disorder (PTSD). This sec-
tion describes the common symptoms of depres-
sion followed by technological advances that 
can help with detection of those symptoms. 
According to the DSM-V, a manual used to 
diagnose mental disorders, major depressive 
disorder occurs when a person has at least five 
of the following physical, behavioral, and cog-
nitive symptoms at the same time for at least 
2 weeks:

• A depressed mood during most of the day (in 
adolescents can be an irritable mood)

• Fatigue or loss of energy almost every day
• Feelings of worthlessness or guilt almost every 

day
• Impaired concentration, indecisiveness
• Insomnia (inability to sleep) or hypersomnia 

(excessive sleeping) almost every day
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• Markedly diminished interest or pleasure in 
almost all activities nearly every day

• Recurring thoughts of death or suicide (not 
just fearing death)

• A sense of restlessness or being slowed down
• Significant weight loss or weight gain

The following sections describe how technology 
can be used to identify each of those symptoms 
from nonverbal (physiological and behavioral) and 
verbal signals.

 Physiological and Brain Signals

Nonverbal cues including physiological and 
behavioral signals provide a rich data source for 
identifying symptoms of depression. Researchers 
have investigated brain signals [36], heart rate 
[37], blood pressure [38], voice prosody [39, 
40], and facial expression [39] as proxies for 
psychophysiological information. For example, 
heart rate variability (HRV), which is the change in 
the inter-beat interval of the heart, has been shown 
to indicate levels of stress (both physical and 
mental) and fatigue [41, 42] as well as physical 
activity [43].

Although EEGs, heart rate trackers, and skin 
conductors provide means to collect physiologi-
cal data, they are cumbersome to wear, often dif-
ficult to use, and typically limited to being used 
in clinics. With smartphones, laptops, and wear-
able devices, it is possible to acquire physiologi-
cal and behavioral expressions related to inner 
emotional and mental state in a less cumbersome 
way by collecting the physiological signals and 
traces of technology use.

The following describes technology to extract 
information from nonverbal communications 
such as voice quality, facial expressions, and 
interactions with technology.

 Vocal Prosody

Vocal prosody can strongly convey a person’s 
psychological and emotional state [44]. These 
features are especially valuable in detecting 

depression where disruption in emotion expres-
sion, communication, and self-regulation are key 
factors [45–47]. There has been extensive work 
in the link between vocal prosody features and 
emotion (e.g., [48–51]). Vocal prosody consists 
of acoustic features extracted from speech and 
includes pitch or vocal fundamental frequency 
(F0), loudness or intensity, and timing “which is 
perceived as speech rate, rhythm, and patterning 
in normal conversation. Related features include 
jitter and shimmer (cycle-to-cycle variation in 
frequency and intensity), energy distribution 
among formants, and cepstral features” [52].

As depression causes psychomotor retardation 
(including slowness, insensitivity to positive and 
negative stimuli, and attenuated interest in other 
people), acoustic features such as decreased 
intensity, irregular timing, and decreased F0 vari-
ability can be useful indicators of depression. 
Acoustic features have also been used to detect 
stress with more than 76% accuracy [53].

Since acoustic processing methods are prone 
to privacy concerns, the audio signals can be 
locally processed and features can be extracted in 
real time. This in turn requires usage of the least 
computationally expensive processing methods 
to compensate the battery demand in, e.g., 
smartphones.

More sophisticated methods can be used to 
extract more information from a person’s voice. 
This, e.g., includes speech analysis algorithms 
[53–58] to do voice segmentation and to extract 
pitch information to characterize the psychologi-
cal state of patients with depression.

 Facial Expressions

Facial expression is an important and observable 
modality that can reflect internal state. Common 
depression symptoms such as extreme sadness 
and depressed mood, lack of interest and indiffer-
ence, and tiredness are often revealed in the face. 
Image processing techniques provide the oppor-
tunity to infer facial expressions from captured 
images, and studies have demonstrated that emo-
tions and pain can be detected from those images 
(e.g., [59–61], [62]). Mobile and personal devices 
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are equipped with cameras capable of capturing 
the facial images momentarily and easily. This 
data is a useful source of information to identify 
the emotional and mental state of people with 
depression. Some facial expressions have a high 
level of consistency and repetition that help dis-
tinguish different emotions using image process-
ing methods and techniques.

Despite the usefulness of facial expression in 
detecting depression, acquiring this data in the 
everyday life of patients (out of lab and uncon-
trolled) is challenging. Smartphone cameras can 
be used for collecting facial expression [47]; 
however, real-time capturing of facial images is 
affected by situations such as light conditions, 
motions, rotations, and image quality. In addi-
tion, to preserve privacy, local processing might 
be preferred which adds power and computa-
tional constraints (in case a smartphone or 
another personal device is used for data collec-
tion). Another challenge occurs when patients 
themselves collect their facial images (to capture 
the moments they feel, e.g., sad). The patients’ 
conditions and compliance has also an impact on 
the time the image is captured. For example, if 
the patient feels extremely sad or suicidal, the last 
thing they can care about is to capture their facial 
expression. Additionally, the effect of acting for 
the camera also generates a further confound, 
though in most cases, acted and natural emotions 
can be automatically differentiable. However, 
most of those challenges can be addressed with 
enough data collection, namely, having multiple 
instances of each expression over a period of time 
and analyzing the data to infer the state of the 
patient. The widespread use of smartphone cam-
eras and the tendency of taking frequent selfies in 
especially young adults provide opportunity to 
collect a rich set of facial expressions from indi-
viduals in different emotional and mental states 
and use it to help diagnose potential development 
of depression.

The accuracy of computational models to rec-
ognize facial expressions depends on the number 
of training samples collected from patients. 
However, as mentioned previously, data collec-
tion from people with depression is affected by 
their condition and status of illness. A solution to 

the lack of enough facial expressions from indi-
vidual patients is to use the available datasets that 
contain real-world classified samples of facial 
images (e.g., AM-FED dataset) [63] along with 
software that can facilitate image analysis (e.g., 
Affdex) and use them as baseline to further build 
a model and incorporate it in a system that is used 
for classifying the facial expression of each 
patient in real time. Using this approach, Suk 
et al. demonstrated the successful classification 
of seven affective states on mobile devices [64].

 Reaction Time and Physical 
Responses

Some emotional and mental states impact the 
body and physical responses to the external stim-
uli. For example, fatigue has been shown to affect 
reaction time in individuals [65]. Fatigue is a 
common symptom of depression and typically 
classified into two general types, mental fatigue 
that affects an individual’s cognitive processes 
and physical fatigue that affects an individual’s 
ability to maintain physical actions. Mental 
fatigue impacts task motivation [66] and results 
in a loss of efficiency and lower productivity 
[67]. Studies have shown that reaction time is 
adversely affected by both physical and mental 
fatigue [65] suggesting we may see slower reac-
tion times in depressed people. Measuring the 
reaction time is often done using a simple reac-
tion time (SRT) test developed by Galton in 1889 
where a person’s response to a simple stimulus is 
recorded (Galton, 1889). This early test is also 
used as the basis for the choice reaction time 
(CRT) test, which records the time it takes a per-
son to choose a correct response from a number 
of alternatives.

Today’s technology makes it possible to 
acquire data to help detect such physical 
responses as a result of the mental and emotional 
state. For instance, widespread availability of 
touch-based devices and increase in the usage of 
instant messaging apps (e.g., WhatsApp) have 
opened new possibilities of inferring the reaction 
time from touch interactions and keystroke 
dynamics (Fig. 11.5).
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Numerous studies have used typing and 
touch interactions to infer emotions and mental 
state. For example, Gao et al. used multiple 
finger- stroke- related features to identify differ-
ent emotional states during a touch-based game 
play [68]. Wac et al. detected stress conditions 
by analyzing multiple features of swipe, scroll, 
and text input interactions in a smartphone [69]. 
Kim et al. [70] proposed an emotion recognition 
framework analyzing touch behavior during 
touch interaction using 12 attributes from 3 
onboard sensors.

Keystroke dynamics has been shown to be an 
effective modality for automatic detection of per-
son’s affective states [71]. A person’s typing pat-
tern on a computer or keyboard is a useful and 
easy-to-get source of data that can reveal the 
physical, emotional, and cognitive state of the 
person [72]. Typing attributes such as typing 
speed, duration of typing, speed of typing, use of 
special characters, mistakes while typing denoted 
by the use of delete key, delay between typing 
each letter, and use of emoticons are among the 
most informative features.

Similar to typing activity, useful features 
related to touch such as pressure, speed of touch, 
scroll, swipe, and the number of switches between 
screens or apps (e.g., on tablet or smartphone) 
can reveal cues about the psychological state of 
the person including stress, fatigue, and different 
emotions. The consistency in emotions will indi-
cate the overall normal or depressed mood of the 

person on a daily basis. These measures can also 
be acquired during games.

 Social Behavior

Change in social relationships and communica-
tion between people with strong ties is a strong 
indicator of developing depression. For example, 
in a study of behavior change in people with 
major depression using the Big Black Dog (BBD) 
application, an increase in the number of outgo-
ing calls in female participants was a predictor of 
worsening in the status of depression [16].

Social isolation, which is a mental health clas-
sification for describing people with weak social 
integration, poor social networks, and few ongo-
ing relationships with strong social ties, has been 
linked with an increased likelihood for major 
depression [73] and increased risk of suicide 
[74]. Social behavior can be used as a proxy for 
social support and social isolation. For example, 
dramatic changes in the quantity of social inter-
action and the places people spend their time is 
indicative of social isolation. Detection of change 
in social relationships, however, requires having 
a baseline of people’s normal behavior and net-
work. Smartphone and social media communica-
tion logs provide the possibility to acquire this 
baseline as most people on average have at least 
6 months of social media and call and messaging 
logs. Studies have used communication logs 

a bFig. 11.5 A mobile app 
for acquiring the 
reaction time, with 
permission from [110]. 
(a) mobile phone 
version. (b) tablet 
version
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from smartphones and from people’s online 
social networking services to model social inter-
actions and interpersonal relationships. One 
study [75] applied machine learning techniques 
to contact lists, call logs, and SMS logs to clas-
sify the social facet (family, work, social) of a 
contact. By extracting features such as communi-
cation intensity, communication regularity, tem-
poral tendency, and choice of communication 
channels, they could classify the life facet of par-
ticipants at around 90% accuracy based on these 
factors. Another work used the same dataset from 
above to create computational models of social 
tie strength (people’s self-reported feelings of 
closeness to one another) and achieved about 
75% accuracy in classifying contacts as high, 
medium, or low tie strength.

Additional tools that collect logs of e-mail activ-
ity and activity on the social networking service 
(e.g., Facebook) can also be developed to capture 
the social behavior. For both e-mail and Facebook, 
the actions of sending/posting/commenting, receiv-
ing/viewing, and replying/commenting on commu-
nications can be logged, modeled, and compared to 
normal behavior before development of illness as 
evidence of changes in social patterns.

Location data can also help understand certain 
aspects of people’s social relationships with oth-
ers. For example, past work [76, 77] has developed 
the concept of place entropy, which characterizes 
the number of unique people seen at a place. Places 
with high entropy tend to be public places, such as 
coffee shops, stores, and restaurants, whereas 
places with low entropy tend to be residential. By 
analyzing the places that people go, and by also 
linking it to addresses in their contact list, we can 
gain more insight into a person’s social behaviors. 
The WiFi ID, GSM signal strength, and GPS are 
useful in determining location information at vari-
ous levels of accuracy.

Numerous applications have used location 
data to extract different information about indi-
viduals’ behavior and daily life. For example, 
data from apps such as Locaccino, a mobile app 
for sharing one’s current location with friends, 
can be used to characterize the social quality of 
different places that people spend time at [77] 
and to predict friendships between people based 

on co-location patterns [76]. Location data can 
also be used to learn routine activities and to 
characterize people’s social behaviors and 
develop ways of modeling and visualizing 
changes over time.

 Physical Activity and Mobility

Symptoms such as fatigue, sense of slowness, 
and decreased interest in daily activities can be 
detected from changes in physical activity and 
mobility patterns. Canzian and Musolei [78] 
show significant correlations between various 
measures of mobility derived from location traces 
with depressive mood. The findings in [20, 79] 
demonstrate correlations between activity levels 
and psychiatric evaluation scores for mania and 
depression in bipolar disorder.

Both activity and mobility patterns can be 
extracted fairly accurately using current smart-
phone and wearable technology [80–82]. These 
devices are capable of counting steps, tracking 
exercise and aerobic activities, and movement 
patterns. Smartphones and wearable devices can 
track the states of stationary (sitting), walking, 
running, biking, or in vehicle. In addition, the 
location information captured by the phone’s 
GPS or derived from WiFi signals is often used to 
infer the locational context in which the activities 
were taking place (e.g., gym). Other sensors such 
as barometer combined with accelerometer and 
gyroscope can identify the degree of incline of a 
particular route taken and speed to detect, e.g., 
hiking or climbing.

Weight monitoring can also be utilized by 
detection of gait change through a phone’s accel-
erometer. Current technology for weight tracking 
is limited to diary apps to monitor food consump-
tion and body weight measured by a scale. Smart 
scales provide the capability of logging weight 
measures into a mobile app. However, these 
approaches require compliance and continuous 
self-monitoring which is pruned to discontinuity 
and missing measures as the patients’ condition 
changes or worsens. Mobile phone accelerometer 
has shown to detect changes in gait in cases of 
alcohol use [83].
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 Sleep Duration and Quality

Depression has been strongly linked to sleep 
quality. Past work has found that sleep disorders 
are correlated with depression, and many patients 
experience excessive sleepiness or insomnia 
when in a depressed state [84]. In addition, an 
emerging pattern of disrupted sleep has been 
found to predict the onset of recurrence [85].

Detection of sleep disruption is important in 
the diagnosis of depression. Healthcare practitio-
ners typically diagnose sleep disruptions by hav-
ing patients fill out paper-based instruments. The 
Pittsburgh Sleep Quality Index [86] is one of the 
most widely used instruments for sleep.

Polysomnography is the gold standard for 
assessing sleep, which combines an all-night 
electroencephalogram with measures of muscle 
tone and eye movements. However, polysomnog-
raphy is only suited for laboratory settings as it 
requires professional staff, special equipment, 
and setup. Actigraphy (used in, e.g., Fitbit and 
Microsoft Band) is another successful approach 
in detecting sleep using movements captured by 
the accelerometer in, e.g., wearable devices. 
Actigraphy has been surprisingly accurate and is 
widely used in clinical settings to measure basic 
sleep information, such as sleep duration, num-
ber of waking, and sleep efficiency (i.e., percent 
of total sleep time) [87].

In addition to sensors, a number of smart-
phone apps help users manually track their sleep, 
for example, Tylenol PM Sleep Tracker [88], 
YawnLog [89], and Wellness Diary [90]. Other 

apps try to automate sleep logging. Examples 
include apps that use sound [91, 92] and acceler-
ometers to track movement in bed [93, 94]. These 
apps require the phone to be placed on the bed. 
Bai et al. designed a system to predict sleep qual-
ity based on mobility, activity, and social interac-
tion of the previous day [95].

Toss ‘N’ Turn (TNT) [96] is an automated 
sleep monitoring that only requires keeping the 
phone in the bedroom but not necessarily on the 
bed. This works well as people increasingly are 
using their smartphones as alarm clocks [97]. 
TNT (Fig. 11.6) is less focused on detecting pre-
cise sleep start and end times and more focused 
on inferring disruptions associated with insomnia 
or unusually long sleep sessions which are indi-
cators of depression. TNT was designed to sup-
port complex sleep situations including people 
who sleep with others in the same room (roman-
tic partner, baby, roommate, or pet) and people 
who sleep with lights, music, or white noise gen-
erators turned on. The app captures accelerome-
ter, sound level (only amplitude for privacy 
reasons), proximity, and light. It also captures 
whether the phone’s screen is on or off, what 
applications are running, location data (to know 
time zone as well and if the person is at home or 
not), and the local sunrise and sunset times. The 
app uses this data to infer sleep duration and 
quality with 84% accuracy in sleep quality.

Location data can be useful for sleep time and 
quality detection, allowing us to understand if the 
person is at home or elsewhere, as well as looking 
up sunrise and sunset data, two features that can 
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Fig. 11.6 Overview of 
Toss ‘N’ Turn [96]. The 
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be used for inferring sleep efficiency. Sound also 
provides clues about the sleep stages (awake- 
asleep), but it is the most sensitive piece of data to 
collect. To protect privacy, only the sound level 
and not actual sound can be collected. The logs of 
smartphone usage, including timestamps for 
screen on/off and a usage log with timestamps for 
all apps are also useful sources of information for 
sleep duration and quality detection.

 Patterns of Technology Use

Technology is extensively used in everyday life of 
individuals especially the younger population. 
Traces of technology use provide a tacit yet useful 
source of data for identifying the psychological 
state of individuals. Patterns of usage correlate with 
lifestyle and state of well-being, and change in 
those patterns can be indicative of change in mental 
state. For example, if a person is using their phone 
significantly less or making fewer phone calls than 
usual, it might reveal the tendency toward social 
isolation and feeling of indifference, or frequent 
switching between apps may indicate lack of con-
centration. Smartphone logs including timestamps 
for screen on/off (indicating how frequently the 
phone was used), the types of apps a person has 
installed on the phone as well as their frequency 
and duration of usage, number of calls and text 
messages, and the patterns of using instant messag-
ing apps, e.g., WhatsApp and Snapchat, are among 
feature attributes that provide useful clues about 
the mental state of the person. This data can help 
reveal if people are generally using their phone 
more or less, if they have a change in the apps they 
are using, or if there is a change in the time of day 
when they are using their phone. As depression is 
associated with change in the normal behavior, 
these feature attributes can help detect the symp-
toms of depression. Results of a study for detecting 
behavior change in people with depression demon-
strated an inverse relationship between the CESD 
score and outgoing calls in male patients (fewer 
calls when more depressed), and a direct relation-
ship between the CESD score and outgoing calls in 
female patients, i.e., more and longer outgoing 
calls when more depressed [16].

An observation of Internet traffic patterns 
among 216 students also showed that students 
with depressive symptoms used internet signifi-
cantly more than those without symptoms [98, 
99]. Information about traffic flow that the uni-
versity customarily collects for troubleshooting 
network connections and such was used as data 
source for the analysis. The analysis showed that 
participants with depressive symptoms tended to 
engage in very high e-mail usage which is in line 
with another research by the psychologists Janet 
Morahan-Martin and Phyllis Schumacher dem-
onstrating the correlation between frequent 
checking of e-mail and high levels of anxiety, 
which itself correlates with depressive symptoms 
[99]. It may also be indicative of social isolation 
and avoiding face-to-face interaction with other 
people. The Internet usage of depressed people 
also showed a so-called high flow duration 
entropy as a sign of frequent switching between 
Internet applications such as e-mail, chat rooms, 
social media, and games. This frequent switching 
may indicate difficulty concentrating. Another 
feature indicative of depressive symptoms 
included increased amounts of video watching, 
gaming, and chatting which again relates to isola-
tion and avoidance of face-to-face social 
interaction.

 Verbal Expressions

People with depression or other mental health 
issues may seek social support in their networks 
through social media and instant messaging tools. 
The text analysis and natural language processing 
methods provide means to analyze communica-
tions and thoughts of a person and use it to mea-
sure possible symptoms of depression. De 
Choudhury et al. used messages on Twitter to 
detect depression [100]. They analyzed 1 year of 
tweets from people who had experienced an epi-
sode of depression and measured behavioral attri-
butes relating to social engagement, emotion, 
language and linguistic styles, ego network, and 
mentions of antidepressant medications. They find 
that social media contains useful signals for char-
acterizing the onset of depression in individuals. 
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Important indicators included a decrease in social 
activity, raised negative affect, highly clustered 
ego networks, heightened relational and medicinal 
concerns, and greater expression of religious 
involvement.

Another research examined differences in lan-
guage usage among depressed and non-depressed 
college students, and the findings demonstrated 
that depressed people used negative words more 
often than non-depressed people. The study also 
showed more frequent use of the word “I” in 
depressed people [101].

 Self-Reports as Signals
As mentioned previously, most diagnosis and 
treatment of mental illness rely on patients’ self- 
reporting of the crisis episodes often after they 
occurred. These self-reports are subject to bias 
due to patients’ condition and subjective assess-
ments. Although some emotional, mental, and 
physical cues can objectively be collected from 
personal devices and sensors, they are more com-
plicated to be recognized with the existing out- 
of- the-lab instruments. Recent research studies 
have addressed this issue by using ecological 
momentary assessment (EMA) or experience 
sampling method (ESM) to collect subjective 
data from patients in different intervals (e.g., 
daily or weekly) via triggering a very short sur-
vey or diary/journal on their mobile phones. This 
subjective data is often used as the ground truth 
for further diagnosis and analysis of patients’ sta-
tus. The EMA data may include information 
about sleep quality, medication intake, alcohol 
intake, smoking, and the standard instrumental 
questions (e.g., CES-D for depression [102]) to 
acquire the patient’s mental state and well-being. 
Depending on the type of data, these self-reports 
will have varying frequencies. For example, sleep 
quality should be acquired once every day, while 
it is enough for CES-D questions to be asked 
every week. A growing number of studies have 
begun using technology to deliver EMAs as part 
of psychological monitoring, for instance, to 
track interpersonal processes [103] or depression 
[104]. Photographic affect meter (PAM), devel-
oped at Cornell University, is another form of 
ESM where users choose among photos one that 

best describes their affective state (Fig. 11.7). 
PAM has been successfully used in several health 
studies and is integrated into AWARE data col-
lection framework [32] (Table 11.1).

 Technological Challenges in Data 
Collection and Interpretation

Although rapid advances in technology provide 
means to track and collect fine-grained physiologi-
cal, psychological, and behavioral signals, a vari-
ety of factors affect data quality and data 
interpretation which in some cases have a major 
impact on the outcome. On one hand, more fine- 
grained, more frequent, and continuous sampling 
is ideal to capture all aspects of a patients’ life, and 
on the other hand, technological boundaries such 
as battery life (in, e.g., smartphones and wearable 
devices), privacy concerns (e.g., tracking location 

Fig. 11.7 PAM for measuring affect through the choice 
of a photo that describes one’s affective state [111]
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Table 11.1 Summary of signals for identifying symptoms related to depression

Type of signal Technology and tools Features Symptoms to identify

Physiological (heart 
rate, galvanic skin 
response, skin 
temperature, blood 
pressure) and brain 
signals

Heart rate trackers, blood 
pressure tracker, skin 
conductors, wearable 
devices (e.g., Fitbit, band, 
smartphone), MRI, 
FMRI, EEG

Heart rate intensity, heart rate 
variability, brain waves

Fatigue, stress and 
anxiety, lack of 
concentration, 
depressed mood, 
negative emotions, 
cognitive impairment

Vocal prosody Microphone (e.g., in 
smartphones and laptop)

Pitch, intensity, speech rate and 
rhythm, variation in frequency and 
intensity, energy distribution 
among formants, and cepstral 
features

Slowness in activities, 
lack of interest in 
other people and daily 
activities, and a feeling 
of indifference

Facial expressions Camera (e.g., in 
smartphones or laptop)

Image processing, classification of 
facial images

Extreme sadness and 
depressed mood, lack 
of interest and 
indifference, and 
tiredness

Reaction time and 
physical responses

Personal devices (e.g., 
smartphone and laptop), 
skin conductors

Simple reaction time test, choice 
reaction time test, touch 
interactions (e.g., pressure, speed 
of touch, scroll, swipe, and the 
number of switches between 
screens or apps), and keystroke 
dynamics (e.g., typing speed, 
duration of typing, speed of typing, 
use of special characters, mistakes 
while typing denoted by the use of 
delete key, delay between typing 
each letter, and use of emoticons)

Fatigue, stress and 
anxiety, lack of 
concentration, 
depressed mood, 
negative emotions, 
cognitive impairment

Social behavior Microphone, location 
tracking, call logs, 
messages, social media

Changes in quantity of social 
interaction, social media activity 
(number and time of posts, likes, 
comments, time, frequency, and 
duration of visits), frequent places 
people spend their time, time and 
duration of stay (e.g., bar vs. 
home), communication intensity 
(e.g., number and duration of calls 
and messages), communication 
regularity, temporal tendency, and 
choice of communication channel 
(e.g., call vs. text) and social ties 
from contact lists

Social isolation, lack 
of interest and 
indifference, stress and 
anxiety

Physical activity and 
mobility

Location tracking, 
accelerometer (e.g., in 
smartphones and 
wearable devices)

Travel distance, amount of active 
time vs. sedentary, amount of time 
staying at a place (e.g., home or 
work), gait detection

Slowness in activities, 
lack of interest and 
indifference, social 
isolation, weight 
change

Sleep duration and 
quality

Accelerometer, 
microphone, EEG, MRI, 
FMRI, smartphone, 
laptop use and web 
surfing patterns

Time, duration, and frequency of 
phone usage during night hours, 
type of apps, time and duration of 
computer/internet use, noise 
amplitude, magnitude of movement

Insomnia or 
hypersomnia

(continued)
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and voice), and novelty effect limit our abilities to 
take full advantage of the available resources and 
technology. It is, therefore, recommended to find 
markers in the signals that are discriminative 
enough and can be acquired with a higher quality 
as a trade-off for lower sampling frequency.

Continuous data collection has to be seamless 
without affecting a patients’ regular usage of 
technology and lifestyle. For example, too fine- 
grained location data and high sampling fre-
quency has a draining effect on a smartphone 
battery, which will become a source of disen-
gagement with the technology in a short time. 
The sampling rate and accuracy requirements 
should be adjusted to better manage usage of the 
battery while minimizing the loss of information. 
New versions of location-tracking applications 
adjust the sampling frequency based on the 
change in movements and distance detected from 
the phone’s accelerometer. This approach has 
been proposed in several research studies [105, 
106] and been integrated in smartphone APIs.

 Using Technology for Monitoring 
Mental Health in Adolescents

Self-reports and behavioral therapy may not 
have the same effect in adolescents as in adults 
due to adolescents’ reluctance to disclose emo-

tions and mental issues. The widespread use of 
technology among adolescents, however, allows 
for objective measurements as well as improved 
diagnosis and symptom monitoring in this vul-
nerable population. In adolescents, smartphone 
use is ubiquitous and nondiscriminatory across 
race, ethnicity, and socioeconomic status. 
Using a mobile phone to detect and monitor 
depressive symptoms offers an opportunity, 
which may be feasible and generalizable in the 
adolescent population.

Recent research studies have focused on using 
mobile technology for mental health monitoring in 
young adults (e.g., [107, 108]). For example, a ran-
domized controlled trial used the mobiletype pro-
gram [108], a mental health assessment and 
management mobile phone application to examine 
the benefits of using mobile applications to moni-
tor mental health status in adolescents and young 
adults aged 14–24. The users reported their mood, 
stress, coping strategies, activities, eating, sleep-
ing, exercise patterns, and alcohol and cannabis 
use on a daily basis for 2–4 weeks, and this infor-
mation was shared with general practitioners via a 
secure website for medical review. The results 
showed using mobiletype application significantly 
increased emotional self-awareness among young 
adults compared to the control group. This appli-
cation, however, relies on self-reports and is bound 
to subjective bias and lack of objectivity.

Table 11.1 (continued)

Type of signal Technology and tools Features Symptoms to identify

Patterns of technology 
use

Social media and web, 
personal devices (e.g., 
smartphone, laptop, 
wearables)

Time, duration, and frequency of 
phone usage, type of apps, time 
and duration of computer/internet 
use

Social isolation, lack 
of concentration, lack 
of interest in daily 
activities and 
indifference

Social media and 
communication content

Social media, text 
messages, e-mail

Heightened relational and 
medicinal concerns, greater 
expression of religious 
involvement, type and frequency of 
words being used (e.g., negative 
vs. positive, use of word I)

Depressed mood, 
thoughts of suicide, 
negative emotions and 
sadness, stress and 
anxiety

Self-reports Smartphone, web portal Frequency of self-reports, missing 
reports, self-report scores

Depressed mood, 
thoughts of suicide, 
negative emotions and 
sadness, stress and 
anxiety
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StudentLife study [109], on the other hand, 
tried to assess mental health in college students via 
objective behavior tracking on mobile phones. 
Activities, sleep, conversations, and mobility pat-
terns showed negative correlations with depres-
sion score among 48 college students during one 
semester at Dartmouth College. Another study 
[98], which was previously discussed in this chap-
ter, showed the reverse relationship between 
Internet use and depression in college students. A 
third study demonstrated the negative language 
use in depressed college students on social media 
[101]. These results provide evidence for the feasi-
bility of tracking technology in monitoring health 
status in adolescents. As such, a system such as 
MONARCA [19] that incorporates the full feed-
back loop between patients, caregivers, and practi-
tioners can be adapted to monitor the progress of 
mental health conditions in adolescents.

A typical scenario can be described as follows:

Jim, a 15-year-old boy, has been diagnosed with 
bipolar disorder. He installs the mental health 
assessment app on his phone that tracks his phone 
usage, activities, locations, social communica-
tions, facial expression, and voice quality while 
preserving his privacy. Jim also fills out a short 
diary everyday to answer questions about his con-
dition and to track his warning signs. Jim enters 
sleeping in the living room as a sign of manic epi-
sode. This information is shared with Jim’s doctor 
and therapist. The app tracks Jim’s sleep quality 
and the place he sleeps. When a change in Jim’s 
sleep location is detected for consecutive days, the 
app sends a warning sign to Jim as well as a noti-
fication to his therapist and parents. Jim or his par-
ents schedule a visit to the therapist. During the 
session, the therapist reviews the history of Jim’s 
medication and his daily behavior patterns over 
the past 2 weeks to discuss the change with Jim 
and his parents.
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Suicide is a significant and preventable public 
health problem across the lifespan. During 
adolescence, suicide is rare yet a leading cause 
of death that increases dramatically in inci-
dence during this developmental period [1–3]. 
Despite efforts to address the devastating 
impact of adolescent death by suicide, rates 
increased from 1999 to 2014 [4]. The National 
Vital Health Statistics data demonstrated the 
increase in suicide was observed for all age 
groups under 75 years old, with young adoles-
cent girls (aged 10–14) demonstrating the larg-
est increase (200%) in the 15-year period 
observed. Considering the full spectrum of sui-
cidal behaviors from suicidal ideation, suicide 
attempts, and death by suicide, the scope of the 
problem during adolescence is significant. 
Data suggest that 17% of US high school-aged 
adolescents seriously consider suicide, and 
nearly 9% will make an attempt in a given year 
[5]. Suicide prevention strategies must include 
the adolescent age group, and developmentally 
targeted interventions should be considered.

 Current Suicide Prevention 
Strategies

Data underscore the critical need for innovative 
approaches to aid effective suicide prevention 
strategies [6]. Estimates of the eight most fre-
quently utilized suicide prevention strategies 
(coordinated after care, means restriction, media 
guidelines, public awareness, gatekeeper train-
ing, practitioner training, screening, and psycho-
social treatment) indicate that the combined 
impact of all evidence-based approaches if 
widely implemented would only lead to a reduc-
tion of about 20% of suicide deaths [7]. Our brief 
review of current suicide prevention strategies 
will be limited to gatekeeper, practitioner train-
ing, and screening, as we see the opportunities 
for detection of suicide risk through social media 
to be directly connected to the issues related to 
accurate and timely identification of suicide risk.

 Gatekeeper Training

Gatekeeper training is a suicide prevention strat-
egy that aims to train specific groups of people 
who have high visibility in the community to 
identify individuals at risk for suicide and refer 
them to appropriate supports [8]. Gatekeepers for 
adolescent suicide prevention are often school 
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personnel. Gatekeeper training is theorized to 
impact four main factors—knowledge about 
 suicide, beliefs and attitudes about prevention, 
reluctance/stigma, and self-efficacy to inter-
vene—that influence an individual’s decision to 
intervene with a person at risk of suicide [9]. 
Research to date suggests that gatekeeper train-
ing can improve knowledge and beliefs about 
suicide intervention; however, actual intervention 
behavior and whether subsequent connection 
reduced suicide attempts and death are under-
studied. In a notable exception to this dearth of 
literature, recent evaluations of the Garrett Lee 
Smith legislation [10] indicate that efforts to train 
gatekeepers to identify individuals at risk for sui-
cide and connect at-risk individuals to services 
can be effective in reducing suicide attempts [11] 
and death by suicide [12]. Another important 
finding from this series of studies is that gate-
keeper training efforts must be ongoing to yield 
reductions in suicide-related outcomes, as 1 year 
post-implementation suicide attempt and death 
rates returned to pre-implementation levels.

 Practitioner Training

Practitioner training is a suicide prevention strat-
egy that highlights the healthcare system’s role in 
identifying and assessing suicide risk. Suicide 
risk is under-recognized and undertreated across 
healthcare settings [13]. The data informing the 
importance of practitioner training is that general 
practitioners are often the first point of contact in 
the healthcare system for concern about mental 
health and suicide risk, and ½ of individuals who 
die by suicide have been seen in the past 30 days 
within a healthcare system [14]. Frontline medi-
cal practitioner (e.g., primary care physicians) 
training is estimated to have the largest individual 
impact on reducing suicide death through the 
identification and treatment of depression and 
suicidal behaviors [6, 7, 15]. In addition to gen-
eral practitioner training, mental health profes-
sionals also need increased training regarding 
assessment and treatment of suicidal adolescents. 
Almost all mental health professionals encounter 

patients who are suicidal [16], and insufficient or 
absent assessment is reported as a root cause in 
over 80% of suicide deaths that occur in health-
care systems [13].

 Screening

Screening aims to identify high-risk individuals 
and connect them with treatment. In a commu-
nity setting, screening discriminates adolescents 
with a high probability of suicide from the bulk 
of adolescents who do not have suicide risk [17]. 
Screening can be done in several settings, includ-
ing schools, health clinics, emergency depart-
ments, or detention settings, and are done so to 
detect whether any actionable risk is present at 
the current moment [18]. An ideal screening 
instrument is easily administered, highly sensi-
tive, and specific to suicide risk identification. In 
ideal circumstances, screening is conducted uni-
versally, using standardized and validated mea-
sures with specific decision rules regarding risk 
identification and management. Unfortunately, 
the current state of screening for suicide risk for 
youth illustrates that there are brief, psychometri-
cally sound measures for screening [19]; how-
ever, standard screening is infrequently conducted 
in primary care, emergency departments, or 
schools [20, 21]. Although identifying students at 
risk is critical to effective suicide prevention, 
additional identification approaches are clearly 
necessary for the potential of suicide prevention 
efforts to be fully realized. To be most effective, 
these approaches should capitalize on existing 
data that can support risk monitoring on an ongo-
ing basis, resulting in gradual and continuous 
identification of at-risk youth.

These three approaches highlight that detec-
tion of increased risk for suicide remains a sig-
nificant challenge. Over the last two decades, 
research has elucidated many of the develop-
mental, cognitive, diagnostic, and family envi-
ronmental factors that contribute to risk for 
adolescent suicide and self-injury. Although 
effective suicide prevention hinges on identifica-
tion of high-risk individuals, the extant literature 
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indicates that one cannot accurately assess an 
individual’s risk for engaging in self-injury 
[22]. Past suicide attempts and non-suicidal 
self-injury have the most predictive power in 
future risk for suicide; however, fewer than 35% 
of individuals repeat self-injury [23, 24]. 
Further, past behavior does not provide critical 
information for first self- injuries nor does it des-
ignate when a person is at highest risk. 
Systematic and repeated risk assessments for 
predisposing, precipitating, and acute risk and 
protective factors may be the most efficacious 
method of identifying when high-risk individu-
als are at increased risk [25]; yet, there is insuf-
ficient evidence to demonstrate that current 
assessment approaches constitute an accurate 
and feasible preventative strategy [16, 26]. 
Current risk assessment procedures do not have 
adequate predictive power [26, 27]. This, com-
bined with the fact that errors in assessment are 
root causes of suicide events [13], indicates that 
innovate strategies that improve risk assessment 
in healthcare settings would substantially 
advance the field of suicide prevention. Current 
practices rely on clinical judgment, in which 
errors are widespread and inevitable, particu-
larly when under pressure to be lifesaving [26, 
28]. Individuals who consider suicide may deny, 
conceal, or not be aware of their suicidality, 
with data indicating up to 78% of patients who 
die by suicide do not verbalize intent to health-
care providers prior to killing themselves [29]. 
Current suicide risk assessments have been crit-
icized for their overreliance on suicidal ideation, 
which has poor predictive abilities and may not 
reflect true risk [30]. This state of the science 
and art of suicide risk assessment leaves practi-
tioners responsible for making decisions about 
risk, but without strategies for making reliable 
and valid judgments [30]. Despite some clear 
successes in identifying and reducing suicide 
risk, the extant research suggests practical con-
cerns that reduce the scalability and sustainment 
of traditional suicide prevention strategies. A 
data-based approach to help inform risk status 
would be of great value with potential to prevent 
injury and death.

 Social Media Data Provides an  
Opportunity to Improve Suicide 
Risk Identification

Social media (SM) can be leveraged to improve 
suicide risk surveillance. Online signals appear to 
correspond with individual behavior and inten-
tions, with emerging data indicating that online 
information may provide an opportunity for 
increase detection and surveillance and ulti-
mately prevention of suicide. Patient-generated 
data, combined with advances in predictive ana-
lytics (i.e., techniques using data mining and 
machine learning), may provide the information 
needed to drive improvement in suicide risk pre-
diction by applying machine learning algorithms 
to big data sets such as social media (SM) 
content.

As discussed in Chap. 2, SM has quickly 
spread among the US population independent of 
education, race/ethnicity, or healthcare access 
[31]. SM has transformed communications by 
providing interactive and moment-to-moment 
disclosures of personal information to large asso-
ciated networks of people. SM is a core commu-
nication strategy for teens, and some adolescents 
disclose information that may indicate increased 
risk for self-injury on SM profiles [32]. Over 97% 
of teens are online and devote significant amounts 
of time to digital communications [33]. SM has 
become a fundamental channel for adolescents to 
communicate, obtain, and share information, with 
81% of teens utilizing some kind of SM and 24% 
indicating “almost constant” use [33–35]. Because 
of the broad access and scalable quality of strate-
gies which capitalize on SM data, prevention 
researchers have suggested that SM be utilized to 
reduce health-risk behaviors with adolescent pop-
ulations [36]. Information provided on SM also 
appears to be a meaningful and valid indicator of 
teen depression [34]. Preliminary work suggests 
that even minor amounts of SM behavior (i.e., 
Facebook “likes”) can successfully predict an 
individual’s personal—and private—attributes 
with high degree of accuracy for user’s religion, 
political views, relationship status, and substance 
use (65–82% accuracy; [37]). Many teens display 
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their mental health status online—with 25% of 
sampled college- age profiles containing refer-
ences related to depression [34] and 37% contain-
ing references to stress [38]. General estimates of 
the frequency of displaying signs of suicidality 
have not been published to our knowledge, but it 
is important to note that when text searches based 
on suicide keywords (i.e., suicide, kill myself) 
were evaluated by trained coders to rate the seri-
ousness of the comment, only 13% of comments 
were rated as potentially suicide-related [39]. So 
taken together, while the examination of adoles-
cent Internet use suggests that those who are at 
high risk for self-injury are more likely to have 
high Internet use, use SM, and engage in risky 
online behavior [36, 40, 41], basic text searches 
regarding the presence of suicide-related words 
may not have predictive qualities that are superior 
to clinical judgment.

 SM Platform Response to  
Suicide Identification

In response to risky online behavior, several online 
SM sites have implemented strategies to identify 
imminent risk. Twitter has recognized that individ-
uals express suicidality in their broadcasts and has 
created internal mechanisms that allow it to be 
reported [42]. If deemed serious, Twitter can pro-
vide the account holder with crisis support services. 
This type of risk detection is not automatic, does 
not occur in real time, and relies solely on the dis-
cretion of networked users, of whom may have dif-
ficulty determining genuine risk. In this sense, the 
capacity is functioning like an online community 
gatekeepers, though the gatekeepers do not receive 
any training on how to identify suicide risk. Twitter 
worked with suicide prevention charity Samaritans, 
to develop an integrated suicide identification sys-
tem within Twitter called Samaritan Radar to auto-
matically monitor posts using machine learning 
through key words and phrases that could indicate 
risk for suicide. The program was deactivated after 
the Twitter community raised privacy concerns 
regarding the program.

Facebook and Instagram have reporting func-
tions that allow friends in the social network to 
indicate concern regarding content of SM posts 

and anonymously report it. The concerned friend 
can make a report; however, prior to the report 
going to Facebook, the user is prompted by 
Facebook to consider that the user private mes-
sage the friend with whom they are concerned 
and offer support and resources. Facebook offers 
guidance about what to say and how to say it. The 
concerned user can choose to take one of the rec-
ommended actions or report the post to Facebook 
for review. If reported, Facebook will review it, 
and if it reaches threshold criteria, the user will 
receive a message, “Someone saw one of your 
posts and thinks you might be going through a 
difficult time. If you need support, we’d like to 
help.” The app then offers suggestions (that you 
can access through the app)—that you talk to a 
friend, contact a local helpline, or direct your 
friend to receive mental health advice and sup-
port. Facebook and Instagram platforms also 
have content warnings and removal of posts for 
hashtags associated with self-harm. Providers 
who support patients can counsel the teens to use 
this function if they see posts that are concerning, 
in addition to connecting with a trusted adult to 
show them a concerning post and strategizing 
ways to respond. In addition to user-driven abili-
ties to flag potential suicide risk, Facebook has 
begun using machine learning strategies to iden-
tify potential suicide risk and then prompt them 
with advise about how to seek support from 
friends or crisis hotlines [43].

 Advances in Machine Learning

Current strategies of risk identification through 
screening could be improved by automating risk 
identification with online or connected in-person 
strategies. Machine learning is a type of artificial 
intelligence that involves computer programs 
that can teach themselves to grow and change 
when exposed to new data [44]. Advances in 
approaches to machine learning provide the 
opportunity for timely identification and 
response to large amount of data generated 
online. Two types of machine learning strategies 
are utilized to date to determine suicide risk 
from online information: supervised learning, a 
computerized system that can learn to recognize 
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patterns associated with a known, labeled out-
come, and semi-supervised learning, where a 
small set of labeled data is combined with a large 
amount of unlabeled data. The machine learning 
strategies rely upon natural language processing 
(i.e., algorithms to process human-generated 
[“natural”] text and to make its information 
accessible to computer applications).

Research is beginning to emerge to suggest 
that SM data is a reliable source of suicide risk. 
To date, Twitter has been the most extensive 
social media data available due to its predomi-
nately public data available, large user base, and 
platform of personal expression creating a large 
body of information regarding people’s daily 
lives and behaviors. In order to evaluate feasibil-
ity of using SM data as a suicide prevention tool, 
several research teams have documented that 
natural language processing combined with 
machine learning techniques is at least compara-
ble with existing, more laborious data collection 
strategies. In a set of 37,717 tweets from 28,088 
users, Jashinsky and colleagues [45] examined 
the association between suicide-related tweets 
and documented suicide rates by state using the 
National Vital Statistics System. Using Twitter’s 
streaming application program interface (API, a 
set of software tools allowing interaction and 
data collection of tweets) using the terms in Box 
12.1, tweets were classified as at risk and geolo-
cated by GPS data or location in the users’ pro-
file. The proportion of suicide-related tweets by 
state over the total number of tweets made in that 
state were computed, with a strong correlation 
observed between state Twitter-derived data and 
actual state age-adjusted suicide data from the 
Centers for Disease Control and Prevention.

In another study, O’dea and colleagues [46] 
collected publically available Twitter posts (i.e., 
tweets) using textual or audiovisual material and 
coded references of suicidality into three catego-
ries by hand: strongly concerning (i.e., I want to 
kill myself), possibly concerning (default cate-
gory), and safe to ignore on 2000 tweets. Using 
Twitter’s public application interface, the authors 
captured 2000 tweets were randomly selected 
from a pool of 14,701 tweets which contained 
search terms (see Box 12.1) and were stored with 
profile name and picture. Hand coding (coding 
using trained research assistants to categorize the 
data) revealed 14% of codes strongly concerning 
and 74% mean agreement in hand coding 
(K = 0.55). Machine learning algorithms had an 
overall accuracy score of 76%, with a precision 
score of 80% (precision = correctly identified 
items in a suggested category), meaning the algo-
rithms could differentiate between serious 
suicide- related communications and non-serious 
communications. This is of critical importance to 
minimize classification errors given that a range 
in severity of suicidal statements have been found 
in online displays, and the consequences of incor-
rect classification can result in a missed opportu-
nity for prevention or utilizing scant resources 
that were unnecessary and have the potential to 
cause discomfort.

Further developing the body of literature, 
Braithwaite and colleagues [47] used decision 
tree learning to analyze twitter feed data and it’s 
predictive qualities with respect to self-reported 
suicide risk using the Depressive Symptom 
Inventory-Suicide Subscale. The algorithm cor-
rectly classified 92% of those who were above 
the clinical threshold on the self-reported suicide 
risk scale.

Building on this work, the data scientists 
from Qntfy, an organization dedicated to 
improving mental health by using predictive 
analytics, Georgia Tech, and Johns Hopkins 
have analyzed SM data in order to characterize 
how SM behavior may change over time and 
indicate the  progression to higher risk for sui-
cide. Using 880 Reddit user accounts, 101,035 
posts from mental health and suicide support 
subreddits were obtained over a 10-month 
period. The team classified users as showing 

Box 12.1 Twitter Search Terms

Suicidal; suicide; kill myself; my suicide 
note; my suicide letter; end my life; never 
wake up; can’t go on; not worth living; 
ready to jump; sleep forever; want to die; 
be dead; better off without me; better off 
dead; suicide plan; suicide pact; tired of 
living; don’t want to be here; die alone; go 
to sleep forever.
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signs of mental health problems and signs of 
suicide risk based on their Reddit content. The 
classifier correctly predicted of the transition 
from mental health category to suicide risk cat-
egory 77.5% of the time, with the receiver oper-
ating characteristic (ROC) area under the curve 
(AUC) estimated at 0.87 [48], indicating good 
prediction as values of 0.50 represent chance-
level prediction and 1 represents perfect predic-
tion. In addition to improving the precision of 
classifiers (i.e., an algorithm that implements 
classification) in predicting shifts in suicide 
risk, Qntfy has also examined the associations 
between domains of risk portending risk for 
suicide. Coppersmith and colleagues [49] 
examined associations between the classifiers 
for emotion states based on social media data 
and activity states based on Fitbit (a widely 
available activity tracker) data at nomothetic 
(i.e., between individuals) and idiographic 
(within individual) levels. Examination of data 
using nomothetic strategies (i.e., between indi-
viduals) illuminated few significant correla-
tions between emotion states and activity; 
however, when individual- level data was exam-
ined, highly significant idiographic (i.e., within 
individuals) associations were identified [49]. 
Their work highlights the promise of quantify-
ing suicide risk status and guiding clinical care 
at the individual level by using a wide variety of 
patient-generated data (SM, movement, and 
others).

Taken together, there are initial indications 
that SM data may accurately identify suicide 
risk, with higher precision and accuracy than 
trained clinicians for specific populations [50]. 
In addition, SM data may be sensitive to time 
and free of retrospective bias to support in-the-
moment intervention, at the time it is needed, 
for those at increased risk for suicide. Data-
based systems relying on online patient-gener-
ated data have substantial promise in facilitating 
and augmenting existing systems and help cli-
nicians to assess, triage, and facilitate treat-
ment. The clinical applications section (below) 
highlights how clinicians may use social media 
aggregated data to inform risk assessment and 
management.

 Emerging Programs That Use SM 
Data for Suicide Risk Identification 
and Intervention

We are aware of two research programs that are 
combining the analytic approach of machine 
learning to social media data to individually iden-
tify suicide risk and respond to reduce risk. The 
Durkheim Project Application (DPA; http://
www.durkheimproject.org/ [51]) is a software 
application that uses patient-generated SM data 
to help detect and monitor SM behavior patterns 
predictive of suicide risk (Fig. 12.1). The DPA 
was originally developed with a population of US 
military veterans. In development of this system, 
explicit attention was paid to addressing a well- 
documented communication gap that results 
from the conflicting values/worldviews of mili-
tary and veteran populations (e.g., self- 
sufficiency, suppressive coping, fearlessness of 
death) and the mental health system (e.g., emo-
tional vulnerability, help-seeking) [52]. Attention 
to the problem that many veterans do not com-
municate their experiences of suicidal ideation to 
their providers was a core motivation for devel-
opment of the DPA. While reasons for lack of 
disclosure surely vary by populations, omissions 
are believed to be common in youth and adults: 
military personnel and civilians. Users of differ-
ent SM platforms opt into DPA for monitoring 
which allows data collected to be seen on an 
online dashboard, while an automated statistical 
machine learning engine determines risk status 
and simultaneously refines future algorithms for 
risk analysis. SM posts and status updates are 
time stamped and analyzed with respect to previ-
ously acquired nomothetic and idiographic data. 
Data are stored securely behind a HIPAA compli-
ant firewall, which allows support personnel 
(e.g., clinicians) to log into the online system 
(i.e., dashboard) to view patient risk. Both indi-
vidual monitoring data (times series, risk rating) 
and source content (SM posts/behavior) that gen-
erated ratings can be viewed via the dashboard.

The DPA system provides risk status alerts to 
clinicians. Risk monitoring with alerts that are 
highly responsive to individual variation may 
have a positive effect by activating supports to 
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assess, reduce risk, and improve functioning in a 
time-sensitive manner. This innovation provides 
critical guidance in moments of high need. The 
DPA represents a potentially acceptable, feasible, 
and appropriate screening method for use in 
healthcare settings considering (1) the high levels 
of SM use exhibited by adolescents and (2) its 
automation, which allows for real-time monitor-
ing of the clinic patients to reduce individual bur-
den on clinicians. It also provides considerable 
opportunities to maximize the reach of suicide 
screening at relatively low cost. Existing litera-
ture suggests acceptability and feasibility of 
using social media as part of behavioral health 
interventions, with a small group of studies dem-
onstrating recruitment and retention similar to in- 
person research participation [53, 54].

In the evaluation of the classifiers behind the 
DPA platform, Poulin and colleagues [54] dem-
onstrate that utilizing machine learning to moni-
tor unstructured clinical notes can improve 
prediction of suicide events to >70% accuracy for 
veterans. This machine learning algorithm pro-
vided the basis for the Durkheim Project 
Application (DPA) Program Interface, which 
applies predictive analytics to continuously mon-
itor user-generated social media (SM) content, in 
concert with clinical documentation, with the 
goal of improving estimates of individuals’ sui-
cide risk status and communicating this increased 
risk to clinicians and patients.

The data analytic company, Qntfy (www.
qntfy.com), in collaboration with the research 
collaborative Suicide Prevention Social Media 
(SPSM) launched a social media campaign #our-
datahelps in response to the need for and promise 
of data-based decision making in mental health-
care. #Ourdatahelps is a voluntary, opt-in data 
repository designed to aggregate social media 
and Fitbit data to fuel predictive analytics related 
to identification of suicidal ideation and behavior 
at scale (www.ourdatahelps.org). As of the end of 
2016, #ourdatahelps has 1665 individual contri-
butions from 9 data sources (SM, wearables, and 
others). The initial work to build predictive mod-
els of several mental health problems including 
suicidal ideation and attempts utilized social 

media sites including Facebook, Instagram, 
Twitter, Reddit, and others to explore the predict-
able ability of machine learning to text-based SM 
content (see above section “Advances in Machine 
Learning”). Currently, Qntfy has partnered with 
7 Cups of Tea (7cups.com), an online counseling 
platform that facilitates peer support and profes-
sional services to use text-based exchanges on 
the site to evaluate what makes a peer support 
volunteer a better listener, better equip listeners 
to help users at risk for suicidal crisis, and help 
match users to the right listener for them.

 Challenges Utilizing Social Media 
Data at Scale

Despite considerable progress in the use of social 
media data to identify youth at heightened risk 
for suicide—and multiple projects demonstrating 
“proof of concept” for these approaches—there 
are considerable challenges to the application of 
such technologies on a large scale. Indeed, online 
suicide prevention approaches are subject to 
many of the same constraints that have interfered 
with the successful implementation and sustain-
ment of many other types of health information 
technology [55]. Specific challenges unique to 
social media approaches for suicide risk identifi-
cation and prevention include privacy concerns, 
methods of responding to individuals identified 
remotely as being in acute crisis, and a general 
paucity of research on ways to optimize these 
approaches.

 Privacy

First, relatively little guidance is available to 
establish the optimal balance of privacy and 
safety for suicide identification techniques that 
incorporate social media. Often, these approaches 
utilize an “opt-in” method for consent that closely 
resembles that used for data sharing in other 
social media apps. Although this method is 
 familiar to many users and likely improves acces-
sibility, it has the potential to circumvent tradi-
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tional parental consent pathways by connecting 
directly to adolescents for permission to use their 
data. In the context of traditional research stud-
ies, parental consent may be obtained to mine 
adolescents’ social media data and evaluate the 
effectiveness of predictive algorithms in identify-
ing at-risk youth. However, given documented 
findings that active parental consent decreases 
participation and does so disproportionately 
among higher- risk youth [56], algorithms that 
require active parental consent may be inadver-
tently trained on a nonrepresentative sample. 
Furthermore, the requirement is likely to be even 
more of hindrance to large-scale application of 
social media approaches in the absence of 
research funding and accompanying resources 
for family engagement.

 Risk Response

Second, clear methods of responding to adoles-
cents identified remotely as being at heightened 
risk or in acute crisis must be articulated if social 
media monitoring is to be widely implemented. 
As with many other types of health information 
technology, ensuring that a human is “in the 
loop” and connected to both the technology and 
the service recipient [57, 58] is critical to ensur-
ing safety and quality. One method for achieving 
this involves the ways such technologies facili-
tate or manage referral and linkage to local pro-
viders or other supports to follow up on 
heightened suicide risk scores. Existing service 
networks with trained mental health providers 
therefore reflect a potentially critical precondi-
tion for the implementation of social media mon-
itoring. In addition, research exploring 
adolescents’ preferred communication strategies 
surrounding responses to displays of depression 
on social media has identified that in-person 
communications from friends or known/trusted 
adults are preferred [59]. Considering this, there 
may also be important opportunities to augment 
professional service networks with more per-
sonal communications from individuals already 
known to adolescents.

 Research to Support Scalability

Large-scale application of social media moni-
toring will require a substantial investment  
in research to support the further development, 
evaluation, and implementation of these 
approaches. It is unknown, for instance, the 
extent to which existing machine learning algo-
rithms (e.g., those used in the Durkheim Project, 
Qntfy) are applicable to adolescent populations 
or predictive of suicidal behaviors in youth. 
Research projects using supervised machine 
learning approaches can link social media data 
to external evaluations of adolescent suicide 
risk that will both evaluate and improve their 
predictive power. This could be done either ret-
rospectively, by collecting historical accounts of 
adolescent suicide risk and linking it to social 
media posts over a corresponding time period 
(e.g., 1 year), or prospectively, by tracking 
social media in real time and linking it to peri-
odic in- person assessments of suicidality.

Use of the types of technologies described 
above is also likely to be facilitated by the 
development of platforms built on these algo-
rithms that are intuitive and usable for core 
stakeholders. Problematic system design can 
undermine otherwise appealing and effective 
products [60, 61]. The rapidly expanding field 
of user-centered design (UCD) is dedicated to 
the development of products that are compel-
ling, intuitive, and effective [62] and includes a 
set of approaches that grounds the development 
process in information about the needs and 
desires of people who will ultimately use the 
product [63, 64]. To ensure usability, technol-
ogy development should incorporate key UCD 
processes including iterative prototyping and 
frequent feedback from users in the context of 
ongoing usability testing [65, 66]. Adaptation 
of existing technologies to new populations and 
contexts may be facilitated by the application 
of frameworks such as the Contextualized 
Technology Adaptation Process, [67] which 
grounds the revision of digital  technologies in 
information gathered about their fit with the 
destination setting.
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Finally, drawing from the field of implementa-
tion science, which focuses on promoting the use 
of research evidence in practice to improve service 
quality [68, 69], research should also directly eval-
uate the extent to which social media monitoring is 
fully integrated into real-world service settings. 
This often includes assessing a variety of imple-
mentation outcomes, such as appropriateness (i.e., 
contextual fit), reach (i.e., penetration into a ser-
vice system), cost, or sustainment (i.e., continued 
use over time) [70]. Given that the impact of social 
media monitoring on individual outcomes is 
largely unknown, this research may be best accom-
plished in the context of hybrid effectiveness-
implementation trials that simultaneously evaluate 
impact on service recipients and installation of the 
innovation in a service system [71]. “Type 1” 
hybrid trials, which emphasize the evaluation of 
the effectiveness of new innovations (i.e., social 
media monitoring), may currently be most appro-
priate. These designs are well suited to experimen-
tally test impact on service recipient outcomes to 
establish an evidence base while collecting more 
descriptive information about the context in which 
implementation occurs. Regarding the latter, 
appropriate questions much include what factors 
of the organizational context are associated with 
uptake of social media monitoring innovations, 
which types of personnel are most critical to have 
involved in different roles (e.g., monitoring the 
system and attending to high-risk youth), or the 
costs associated with its maintenance under rou-
tine conditions.

 Settings to Integrate Social Media 
Data for Improved Risk 
Identification

Machine learning is a rapidly growing segment of 
healthcare and one that will be an increasingly 
central part of the research and practice landscape 
for decades to come [72]. New applications of 
machine learning technologies that leverage social 
media data for suicide risk identification are likely 
to expand substantially during this period. As dis-
cussed above, these may include the development 
of prediction technologies that are freestanding 
and leverage social media data (e.g., via API), that 

are fully integrated into social media platforms, or 
that represent independent social media platforms, 
dedicated to suicide risk detection and interven-
tion (e.g., [73]). Moreover, novel applications in 
contexts that support ready access to adolescents 
for follow-up or intervention—such as outpatient 
clinical settings and schools—provide excellent 
opportunities to ensure human involvement, safety, 
and effectiveness.

 Clinical Applications

Current applications of SM monitoring for ado-
lescents tend to exist largely outside of standard 
clinical service workflows. Nevertheless, there is 
tremendous opportunity to integrate these new 
technologies for the purposes of ongoing evalua-
tion and intervention planning for youth who are 
already engaged in services. Such research could 
build on the rapidly expanding literature on the 
use of digital measurement feedback systems 
(MFS; [74]) to support the use of measurement- 
based care in clinical service delivery [75]. 
Although approximately 50 MFS exist in mental 
and behavioral health [76, 77], none of these cur-
rently incorporate real-time monitoring of social 
media data to gauge risk status. If social media 
monitoring was integrated into outpatient clini-
cians’ clinical workflows via a MFS, it could pro-
vide an efficient information source to clinicians 
serving populations at high risk for suicide. In 
particular, the passive nature of social media 
evaluation to drive treatment decisions removes 
one of the most commonly cited barriers to the 
implementation of measurement-based care, 
which is the potential burden placed on clinicians 
to administer or interpret assessment measures 
during their clinical sessions.

Clinical applications also extend to ways in 
which parents monitor youth SM use. Parents 
frequently report that tracking adolescent tech-
nology use is frequently a struggle and source of 
relationship distress, driven in part by their own 
unfamiliarity with technology platforms [78]. 
Automated monitoring of online behavior may 
help to lessen parents’ perceived burden and 
decrease opportunities for unnecessary conflicts. 
There is potential for increased passive parental 
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monitoring, with the utilization of an SM data 
aggregation application. This may allow for con-
nection and information regarding their teen’s 
status and potentially improve the quality of the 
parent-teen relationship.

 School-Based Applications

In schools, social media monitoring may have 
the most opportunity for impact as a method for 
universal screening for suicide risk. Although 
schools represent the most common setting for 
initial identification of and intervention for a 
wide variety of mental health problems [79], 
schools struggle to identify many at-risk stu-
dents, particularly those with internalizing prob-
lems (e.g., depression and anxiety) who are at 
heightened risk for suicide or non-suicidal self- 
injury [21, 80, 81]. Traditional approaches to the 
identification of student problems in schools are 
typically non-systematic, often relying on refer-
rals from school professionals [82, 83], and tend 
to underemphasize internalizing concerns [84]. 
Identified issues that impact the extent to which 
effective screening programs may be systemati-
cally implemented in schools include problems 
with scheduling, staffing, and acceptability [21, 
85]. Additional concerns include questions about 
the usability and practicality of screening tools, 
such as the cultural and contextual appropriate-
ness of specific measures, general concerns 
about reliability and validity of screening mea-
sures and implications regarding false positives 
and negatives, legal and ethical issues related to 
parental consent and confidentiality, as well as 
fear of stigmatizing students (Table 12.1; [86, 
87]). Given this, it is perhaps unsurprising that 
studies indicate only 15% of schools conduct 
any sort of school-wide health screening [88] 
and only 2% carry out universal screening for 
emotional and behavioral problems [89]. Smaller 
still is the percentage of schools that routinely 
screen their students for suicide risk. 
Furthermore, when screening does occur, it is 
mostly likely to happen once during a school 
year (e.g., in the fall; [90]). Given the episodic 
nature of mental health problems and suicide 
risk, such approaches are likely to miss the sub-
stantial number of students whose risk status 
changes over the course of the year [91, 92]. 
Simultaneously, screening at a single time point 
in the year yields a tidal wave of at-risk students, 
which is likely to overwhelm service system 
capacity [93]. Programs that capitalize on exist-
ing data that can support risk monitoring on an 

Case Example

Nadia is a 15-year-old who was referred to 
psychiatric outpatient clinic after an emer-
gency department evaluation due to a sui-
cide attempt via medication overdose. In 
addition to a 1-year history of suicidal ide-
ation, Nadia has significant symptoms of 
depression and anxiety and engages in non- 
suicidal self-injury on a weekly basis when 
she is overwhelmed. At her first clinic visit, 
Nadia consents to treatment including using 
the online opt-in for the Durkheim Project 
Application—which enables the aggrega-
tion of posts and status updates from Twitter 
and Facebook. The clinician logs into the 
clinician dashboard, where one can view the 
overall risk ratings and key information 
driving the risk rating. The clinician notes a 
change in risk rating from low to moderate 
on Sunday evening prior to their visit on 
Tuesday. The therapist uses this information 
to prioritize suicide risk assessment and key 
targets of the session. At their second visit, 
the clinician sets the agenda with Nadia, 
including the risk rating to facilitate suicide 
risk assessment as well as chain analysis 
around the increase risk rating. After setting 
the agenda, the clinician and Nadia discuss 
the week’s events using the DPA system to 
facilitate recall around events that make 
prompt self-injury urges. Nadia notes she 
became frustrated and overwhelmed with 
her schoolwork and posted on Twitter “I 
can’t focus on this project as all I can do is 
cry and think of my pain. I need to do some-
thing to escape this pain.” The therapist and 
Nadia use this example to identify precipi-
tating events leading to urges to self-injury. 
They proceed with a solutions analysis to 
use alternative strategies to reduce distress 
and manage self-injury urges.
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ongoing basis should allow for low-cost, grad-
ual, and continuous identification of youth.

 Summary

There is an opportunity to capitalized on “big 
data” and the strengths of machine learning to 
improve healthcare for individuals—an approach 
that is broad in its reach and scale. Evaluation of 
the efficacy of indicated prevention work based 
on SM is a necessary approach to reach teens as 
current paradigms have not affected SI rates [6]. 
To date, individually focused work to improve 
surveillance within a healthcare system utilizing 
strategies through the Zero Suicide toolkit (www.
zerosuicide.sprc.org) shows promise, but addi-
tional strategies to monitor and engage adoles-
cent would be of tremendous value to identify 
those at highest risk for future self-injury.

Future research should evaluate the impact of 
social media monitoring approaches (including in 
the context of hybrid effectiveness- implementation 
trials), promote their integration into novel and 
accessible service contexts (e.g., schools), and 
refine their associated algorithms, digital packag-
ing, and implementation strategies. Such work is 
likely to carry significant public health value by 
supporting low-resource and scalable strategy for 
monitoring suicide risk to build safe and efficient 
prevention programs with maximum potential for 
reach (Fig. 12.2). Strategic monitoring of SM has 
the potential to have a considerable impact on 

Table 12.1 Barriers to identifying suicide risk in high 
schools and technological solutions using online data for 
identification

Limitations of traditional 
screening approaches

Technological strategies for 
reducing limitation

Screening tool

Relies on explicit report 
suicidal ideation

Does not rely on suicidal 
ideation

False positives Continuously refines 
accuracy with supervised 
and semi-supervised 
artificial intelligence to 
increase positive and 
negative predictive power

Differential cultural 
relevance

Developed with attention to 
cultural factors

Administration process

Single screening time 
point: Misses students 
previously or not yet at 
risk; delays in 
identification

Occurs continuously; 
identifies students as risk 
emerges. Mobile and 
internet based platform 
increases uptake and 
accessibility

Single screening time 
point: Rapid influx of 
students for immediate 
follow-up overwhelms 
service capacity

Follow up is indicated over 
the course of monitoring. 
Identification does not 
occur all at once

Missed instructional 
time

Does not require 
instructional time

25,000,000 high school aged adolescents in the United States

3,250,000 (13%) report developing
a suicide plan each year

92% of youth use
social media daily

Current reality Fully-implemented SM Suicide Prevention
Implementation Strategy

Estimated 50%
decrease in suicide

attempts post
implementation

2,000,000 (8%) report
attempting suicide each year

920,000 averted suicide
attempts

1,253 lives saved

310,500 averted medical
attention due to suicide

attempts

675,000 (2.7%) report
requiring medical attention

from attempting suicide
each year

3,250 (13/100,000) die
by suicide every year

Fig. 12.2 The estimated impact of strategic monitoring of suicide risk on adolescent suicide deaths
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improving and integrating systems’ surveillance of 
suicide events by identifying individuals during 
times of high risk and connecting to supports. We 
believe this approach is needed to decrease adoles-
cent suicide rates.
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Telemental Health

Jennifer McWilliams and Kathleen Myers

 Introduction

While one frequently thinks of numerous hazards 
and concerns when adolescents interact with 
technology, technology also offers tremendous 
potential to reach adolescents to improve their 
lives. One such example is the use of telemedi-
cine to provide mental healthcare to teens who 
would otherwise not have access to care. 
According to the Substance Abuse and Mental 
Health Services Administration’s report, 
“Behavioral Health Barometer [1]: United States 
(2014),” 10.7% of adolescents, ages 12–17 years 
old, reported having had a major depressive epi-
sode within the year prior to being surveyed. Of 
these teens, only 38.1% received treatment for 
their depression. Looking beyond depression, the 
National Institute of Mental Health estimates that 

over 20% of children and adolescents, either cur-
rently or at some point during their lives, have 
had a seriously debilitating mental disorder. 
These disorders often impair the adolescents’ 
ability to function academically, socially, and 
within their families [2].

Despite this high need, access to care poses a 
significant barrier to meeting the need. Multiple 
factors have created a workforce shortage of 
qualified mental and behavioral health providers 
including a plateau in the percentage of medical 
students selecting a psychiatry residency and an 
economic and geographic maldistribution of pro-
viders [3, 4]. Further, over half of the practicing 
psychiatrists in the United States are over the age 
of 55 years old, and as these providers retire, the 
incoming rates of new graduates will not match 
the need [5]. The gap between the number of pro-
viders available and the number of adolescents in 
need of treatment for mental health disorders will 
grow. This gap is particularly notable in rural and 
poverty-stricken areas [6, 7]. According to their 
studies, less than 1% of rural counties have a 
child and adolescent psychiatrist, and no counties 
with greater than 50% of the population living 
below the poverty line have a child and adoles-
cent psychiatrist practicing within their borders. 
A similar disparity has been noted for other men-
tal health disciplines [8]. With adolescents’ 
increasing need for mental healthcare, increasing 
eligibility with healthcare reform but shrinking 
resources that are not easily accessible, the 
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 mental healthcare system will have to embrace 
different models of service delivery to meet the 
needs. Telemedicine offers one such solution.

There is no clear definition of telehealth- 
related activities, and some agencies do not dis-
tinguish between the terms telehealth and 
telemedicine. The Centers for Medicare and 
Medicaid Services (CMS) defines telehealth as 
the use of telecommunications and information 
technology to provide access to health assess-
ment, diagnosis, intervention, consultation, 
supervision, and information across distance [9]. 
The CMS term telehealth designates a broad 
umbrella of services that involves telephones, 
facsimile machines, e-mail, radiographs, remote 
patient recording, patient portals, and other forms 
of electronic media. It does not necessarily meet 
the CMS definition of telemedicine.

CMS notes that “for purposes of Medicaid, 
telemedicine seeks to improve a patient’s health 
by permitting two-way, real time interactive com-
munication between the originating (i.e., patient) 
site and the distant (i.e., physician or provider) 
site. This electronic communication means the 
use of interactive telecommunications equipment 
that includes, at a minimum, audio and video 
equipment” [10, 11]. When telemedicine is used 
to provide psychiatric or more general mental 
health services, the terms “telepsychiatry” and 
“telemental health” (TMH), respectively, are 
generally used [12]. Telemental health is one of 
the most common telemedicine applications used 
in the United States.

 Delivery Models

As discussed by Gloff and colleagues [13], numer-
ous “studies show that services delivered through 
[telemental health] are feasible, acceptable, have 
been delivered across developmental status, and to 
young people with varied disorders.” The evidence 
base supporting the efficacy of telemental health 
service delivery with youth is developing incre-
mentally [14] and generally consistent with the 
larger adult evidence base that has shown that out-
comes are equal to outcomes for comparable men-
tal health services delivered in person.

Telemental health with youth has been utilized 
successfully in a number of settings including 
primary care clinics, schools, correctional facili-
ties, and patients’ homes. Additionally, different 
strategies, such as asynchronous delivery, are 
being explored to broaden access to care within 
these naturalistic settings. These variations in 
service delivery models highlight the potential 
for improving access to quality mental healthcare 
more equitably, more efficiently, and more effec-
tively than usual community-based care.

Primary Care Clinics
Case: Mia is a 14-year-old girl who lives with her 
family in rural Hawaii. Her parents take her to the 
local medical clinic with concerns about her 
increasingly obsessive thoughts about her body 
image and refusal to eat. The medical provider is 
concerned about an eating disorder, but there are 
no resources specific to this disorder in the com-
munity. He recognizes the need for both acute 
consultation and ongoing care. He offers the fam-
ily the options of traveling off island to a major 
medical center or obtaining a video consultation 
from a psychiatrist specializing in eating disor-
ders at that medical center. The family agrees to 
start with video consultation. The telepsychiatrist 
met with Mia, her family, the medical provider, a 
nutritionist, and a community therapist. They 
constructed a multidisciplinary treatment plan 
that included each of these providers in Mia’s 
care and monthly telepsychiatry consultation. 
The telepsychiatrist supervised the community 
therapist in the psychotherapy of youth with eat-
ing disorders and partnered with the medical pro-
vider in pharmacological interventions. The 
family continued this hybrid (i.e., combination of 
in-person and remote videoconferencing) model 
of care [15] without travel to a distant medical 
center until Mia’s weight and nutritional intake 
normalized.

The use of telemental health technology in 
primary care settings is one of the most long-
standing applications of telemental health. In this 
model, psychiatric providers at a distant location 
evaluate and treat patients and their families via 
videoconferencing technology at the patients’ 
primary care providers’ offices. Varying levels of 
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care coordination exist. At the most basic level, 
there needs to be little coordination beyond the 
typical specialist-primary care relationship. The 
patient is referred to the specialist with a clinical 
question, and after evaluation and initiation of 
treatment by the specialist, the primary care pro-
vider receives feedback in the form of clinic 
notes or a letter and maintains care of the patient. 
Ideally the providers on both sides of the referral 
can use the technology to improve communica-
tion and coordination. With telemental health 
services available in the primary care office, 
essentially a virtual co-location model can be 
created, allowing the specialists and primary care 
providers to work side by side in treating teens 
with complex symptoms. Regardless of the level 
of coordination, the utilization of telemental 
health in primary care clinics improves youths’ 
access to evidence-based mental healthcare and 
strengthens primary care providers’ skills in car-
ing for their young patients.

Emerging reimbursement models should 
encourage the use of telemental health in primary 
care. CMS provides a small care coordination fee 
paid to the patient site on a per patient, per month 
basis [11, 16] and recently announced plans to 
reimburse for care managers involved in collab-
orative care models [17].

Patient-Centered Medical Homes
James is a 17-year-old male who lives on a ranch 
in western Nebraska. He was recently diagnosed 
with bipolar disorder during psychiatric hospital-
ization in a bordering state. His discharge plan 
notes the need for psychiatric follow-up given 
severity of symptoms, partial remission with con-
cerns for cycling into depression. His primary 
medical care is provided by a family physician in a 
patient-centered medical home in which primary 
providers collaborate with a general psychiatrist to 
deliver evidence-based care for their population of 
adults with mood and anxiety disorders. The psy-
chiatrist collaborates through videoconferencing. 
As James is an older adolescent with psychiatric 
illness that usually onsets in adulthood, and the 
telepsychiatrist had the competencies to provide 
the needed care [14], James’ family physician 
arranged his treatment in the patient-centered 

medical home in collaboration with the psychia-
trist. Their shared electronic medical record 
(EMR) facilitated their collaboration.

In this model, telemental healthcare is used to 
support the development of the patient-centered 
medical home (PCMH) model. In addition to 
increasing access to mental healthcare, primary 
care providers are increasingly recognizing the 
complex interaction between physical and mental 
health [18]. Telemental health offers a tool to cre-
ate a fully integrated team in which the psychia-
trist and the primary care provider manage 
complex patients and/or to provide population- 
based care [19–21].

The “medical home” concept was introduced in 
1967 by the American Academy of Pediatrics to 
centralize the care and medical records for children 
with special healthcare needs [22]. Since then, the 
concept of PCMH has expanded and evolved. 
Currently, there are several definitions of a PCMH, 
but the general principles consistently include a 
team-based approach toward improving the organi-
zation of healthcare delivery and developing a 
sustained partnership with patients. In order to 
qualify as a PCMH, primary care practices must 
provide comprehensive care and be responsible 
for the majority of patients’ healthcare needs. 
Multidisciplinary teams are necessary to success-
fully establish this holistic focus [19, 20, 23].

With the workforce shortages within mental 
healthcare, this approach can be challenging. By 
using telemedicine technology, however, mental 
health providers can join as “remote” team mem-
bers. In this model, the mental health provider 
treats the patient collaboratively with the primary 
care provider. The unique core feature of this 
model is the use of a care manager who liaises 
between the telepsychiatrist and the primary care 
provider who maintains responsibility for the 
patient, including pharmacotherapy. The telepsy-
chiatrist supervises the care manager who admin-
isters screening tools, tracks treatment response 
through a patient registry, monitors patients to 
ensure adequate follow-up, and identify  challenges 
to treatment adherence before they become prob-
lematic. The care manager also identifies patients 
who may need direct assessment with the consult-
ing telepsychiatrist or other specialist.
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Implementation of this model requires consid-
erable effort to establish relationships, build clin-
ical processes, alter clinic workflow, and, 
particularly, support the care manager’s role [23]. 
Reimbursement remains a significant limitation 
to this model; however, the addition of the care 
coordination fee recently announced by CMS 
should make the model sustainable [17]. As the 
healthcare system in the United States evolves, 
the use of telemental health and the patient- 
centered medical home holds significant promise 
to redistribute the psychiatric workforce, sup-
ports primary care providers, and improves men-
tal health outcomes. A new position of care 
manager is needed, and more work is needed to 
determine how these changes will affect costs 
and sustainability.

School-Based Telemental Healthcare
Case: At parent-teacher conferences, Thomas’ 
guidance counselor at his urban high school 
expresses concern that he is struggling to pay 
attention, has been a distraction to his peers in 
classes, and has been getting in trouble in the 
lunch room. His mother notes longstanding aca-
demic difficulties and agrees that he is now hav-
ing increasing behavioral difficulties and a “bad 
attitude” at home. She has been meaning to take 
him to see a therapist recommended by a friend, 
but she is working two jobs and cannot afford the 
long bus trip on the other side of the city. His 
school counselor suggests that he be evaluated by 
the psychologist who partners with the school 
guidance program via videoconferencing. His 
mother was pleased to be able to obtain services 
in the school with staff she trusted. The telepsy-
chologist school staff met with Thomas and his 
mother who joined on her smartphone. The tele-
psychologist’s evaluation indicated attention- 
deficit hyperactivity disorder (ADHD) and a 
reading disability that had not been noted earlier 
in his education. The telepsychologist made rec-
ommendations for special education assessment, 
undertook a brief therapy for adolescent ADHD, 
helped his mother with behavior management at 
home, and referred Thomas to his primary care 
provider for a medication evaluation [24]. The 
telepsychologist continued in this school-based 

brief intervention model of care for a total of five 
sessions at which time the community team con-
tinued with his new individualized education 
plan, and his primary care physician provided 
pharmacotherapy.

Some families lack ready access to primary 
care and a co-location model does not optimally 
meet their needs. As a result, there has been an 
increasing interest in providing primary care and, 
more recently, mental healthcare in school set-
tings. While there is a growing body of literature 
regarding the benefits and shortcomings of 
school-based mental healthcare, there is a limited 
literature regarding the use of school-based tele-
mental health programs, although such programs 
continue to be implemented. Cunningham and 
colleagues [25] have described the Prince George 
School Mental Health Initiative in Maryland that 
provides psychiatric consultation via videocon-
ferencing to mental health providers practicing in 
the schools. Direct patient care is also provided 
by the consulting psychiatrists for the most chal-
lenging patients. Both the mental health provid-
ers and the psychiatrists have reported satisfaction 
with the model [25, 26]. The school clinicians 
reported that students appeared comfortable and 
possibly were more open regarding their con-
cerns by using telemental health. Psychiatry fel-
lows who provided the telemental healthcare 
were also satisfied, but noted that occasional on- 
site visits would help them to appreciate the stu-
dents’ milieu and the staff’s resources, as well as 
the overall community.

Challenges to delivering telemental healthcare 
to schools are considerable and must be guided 
by the Family Educational Rights and Privacy 
Act [27] that specifies privacy rules for accessing 
student health information. The infrastructure 
needed for telemental health services may be dif-
ficult to establish in under-resourced, over-
crowded schools, such as privacy and adequacy 
of the interview room.

Despite these challenges, the national trend to 
approve statewide Medicaid coverage of tele-
medicine, including the delivery of services to 
nontraditional sites such as schools [28], indi-
cates further growth of school-based telemental 
healthcare. While more work is needed regarding 

J. McWilliams and K. Myers



175

the optimal delivery of telemental health services 
in schools and the outcomes of such care, school- 
based telemental health offers an opportunity to 
evaluate youth in naturalistic settings and collab-
orate with their educational staff.

Juvenile Justice System
Case: Bailey is a 16-year-old girl who has had 
longstanding struggles with ADHD, depression, 
and oppositional defiant disorder. She was 
recently sent to juvenile detention for multiple 
charges of shoplifting, vandalism, and disorderly 
conduct. In detention, she has become more 
depressed and anxious, is unable to sleep, and 
endorses suicidality to the detention center’s 
healthcare provider. The provider arranges for 
her to be evaluated that afternoon by the telepsy-
chiatrist who works part time for the facility. 
Initially, Bailey refused as she was concerned 
about privacy. The healthcare provider arranged 
for a nurse, rather than a detention staff, to 
accompany her to the session. Using tablets, the 
nurse scanned the examination room so that the 
telepsychiatrist could assess privacy and safety of 
the site. The telepsychiatrist’s evaluation noted a 
major depressive disorder as well as exacerbating 
generalized anxiety disorder and suicide risk. 
The telepsychiatrist coordinated care with the 
healthcare provider who prescribed an antide-
pressant and placed Bailey on suicide observa-
tions. The telepsychiatrist implemented a brief 
course of mindfulness during and between the 
subsequent telepsychiatry sessions until she was 
adjudicated. In this model of care, the telepsy-
chiatrist may have little control over the length or 
parameters of treatment and must adjust rapport 
building and treatment choice within the context 
of this uncertainty.

An unfortunate reality for many youth in the 
United States is involvement in the Juvenile 
Justice System (JJS). Oftentimes, these are the 
children and adolescents with undiagnosed men-
tal health disorder, and most in need of mental 
healthcare, but with little access to care. 
Administrators within the corrections system 
have the daunting task of obtaining mental 
healthcare for their wards with limited resources. 
Telemental health provides a feasible and accept-

able service model for this population across 
diagnoses and levels of care [29–31]. Clinicians 
in these settings must be aware of the risk of dual 
agency to their patients and the facilities by 
whom they are employed while balancing the 
needs of both. Privacy is a concern to youth, and 
the youth’s healthcare team, rather than correc-
tional staff, should be designated to participate in 
their telemental health sessions. A virtual tour of 
the clinical space and chart room will help to elu-
cidate any concerns about security of the session 
and data storage. Often, juvenile corrections set-
tings have on-site mental health staff who can 
implement a recommended course of therapy, or 
youth may prefer the relative anonymity of a tele-
provider who is not on-site. Even with these chal-
lenges, telemental health can facilitate the 
provision of needed care to this underserved pop-
ulation and may help to alter their life course.

Home-Based Care
Case: Jamison is a 15-year-old young man with 
autism spectrum disorder and moderate intellec-
tual disability who lives in a suburban commu-
nity and is in treatment at an autism center. He 
has been increasingly aggressive and frequently 
tries to jump out of his parents’ car when they 
take him to appointments. His family is very 
scared to transport him, but also knows that he 
needs to be reevaluated. His psychiatrist suggests 
that she evaluates him via videoconferencing in 
his home using the family’s tablet. As Jamison is 
accustomed to using the tablet’s communication 
board, he seems receptive to this approach. 
During the telesession, he was initially coopera-
tive, but his frustration tolerance was limited. 
With the tablet, his parents were able to follow 
his movement around the house so that the autism 
team could appreciate his behaviors within the 
naturalistic setting of the home. They conducted 
a functional behavioral analysis [32] and imple-
mented an interim treatment plan. Three months 
later, the family was able to transport him to the 
clinic for more routine care.

Within the last few years, attention has been 
given to delivering telemental healthcare to 
patients within their homes. Only a few studies 
have looked at delivering services to the home. 
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Early work has shown promise in this setting, 
however, as it allows the provider to observe and 
work with patients and their families in an eco-
logically environment. As described by Comer 
and colleagues [33, 34], this can be helpful espe-
cially when there are concerns about the impact 
of the home environment on the patient’s mental 
health. Home-based care may also be helpful for 
teens who do not tolerate clinic settings, working 
parents, or for families that must move, for exam-
ple, due to military assignments. The inability to 
control the multiple variables in this setting 
remains a significant limitation. Foremost, clinic 
staff are not available to assist with crises or 
urgent situations. Prior to commencing any ser-
vices, a safety plan and protocol must be estab-
lished [14]. Likewise, there are challenges to 
establishing privacy in the home. Teens may be 
more distractible when in their home environ-
ment, making it more difficult to engage them 
and for parents to redirect them [13]. Additionally, 
the home is not uniformly recognized as a site of 
care by many payers, although single case agree-
ments can be made. Despite these concerns, tele-
mental health to the patient’s home is expected to 
increase over time as consumers request such ser-
vices for youth who are not well served by tradi-
tional models of care.

Asynchronous Telemental Healthcare
Case: Caitlyn is a 14-year-old girl who lives with 
her family in a rural area of Alaska. She has been 
treated for attention-deficit hyperactivity disorder 
(ADHD) for several years by her family doctor. 
Recently, however, her grades have been slip-
ping. At first, her parents and her doctor thought 
she was struggling to adjust to high school or that 
her recent growth spurt necessitated adjustment 
of her ADHD medication. After talking with 
Caitlyn, however, it becomes clear that she is 
struggling with symptoms of depression and anx-
iety and severe nightmares. She reveals that she 
recently began cutting herself. Her family doctor 
learned of the opportunity for asynchronous tele-
psychiatry consultation [35, 36] in Alaska. He 
records a standardized interview with Caitlyn 
that he then securely sends to the consulting child 

and adolescent psychiatrist for diagnostic and 
treatment recommendations. The psychiatrist 
determined a diagnosis of delayed post-traumatic 
stress disorder secondary to a trauma earlier in 
life prior to moving to Alaska. The psychiatrist 
made recommendations for medication that the 
family physician implemented and psychother-
apy interventions with options to travel to a 
nearby center or to obtain through telemental 
health.

Regardless of the setting, most patients and 
providers think of telemental healthcare only as 
being provided in real time. In other fields of tele-
medicine, asynchronous, or “store and forward,” 
care has become more commonplace. While it is 
easier to imagine how such a program would 
work for image-based fields such as radiology or 
remote monitoring such as cardiology, pioneering 
work has been done in telepsychiatry. In this 
model, a nonpsychiatric provider conducts and 
records a standardized interview with a patient, 
which is then later viewed by a psychiatric pro-
vider who provides diagnostic and treatment rec-
ommendations [35]. Alternatively, youth’s 
behaviors in selected naturalistic settings, such as 
in school, may be recorded and uploaded onto a 
secure website for later observation and treatment 
planning [36]. This model can be particularly 
effective in healthcare systems that only employ 
part-time mental health providers, thus facilitat-
ing the timing of consultations, the efficiency of 
resource utilization, and possibly cost contain-
ment. It can also help child and adolescent provid-
ers to understand the variability of youths’ 
behavior across settings. Currently, Alaska and 
Hawaii are conducting demonstration projects to 
test the feasibility, sustainability, and effective-
ness of asynchronous telemental healthcare.

 Logistics

While many aspects of telemental health are sim-
ilar to in-person care, a number of logistical con-
siderations must be addressed including 
technology options, space and staffing needs, and 
legal and regulatory obligations.
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 Technology

The various technology options available to provid-
ers interested in telemental health have evolved at a 
dizzying rate. While this can be overwhelming to 
providers, adolescent patients are accustomed to the 
rapid changes. Only a few years ago, the majority of 
practices utilized “standards-based” applications or 
platforms [37]. These platforms combine software 
with hardware specifically designed for telemedi-
cine and use high bandwidth to transmit secure, 
high- quality synchronized audio and video signals 
through secure telephone-based systems. They pro-
vide excellent “telepresence.” These systems are 
secure and offer the option of adding many periph-
eral features such as zoom and pan/tilt camera con-
trols, dermatology-quality images, and stethoscopes. 
However, they require considerable initial financial 
investment, ongoing maintenance costs, and dedi-
cated audiovisual technical staffing. Over the past 
decade, technological advances have converged 
with clinical need to provide “consumer-based” 
software platforms that transmit data via the Internet. 
These cloud- based platforms compress the band-
width to approximate the high bandwidth offered by 
standards grade videoconferencing. They can be run 
on personal computers, tablets, or smartphones, 
making them more flexible and affordable to many 
practices. What they provide in flexibility, however, 
must be balanced by consideration of potential pri-
vacy and security compromise and limitations in 
adding peripheral features. Software vendors must 
sign a business agreement attesting compliance with 
the regulations established by the Health Information 
Portability and Accountability Act (HIPAA; [38]). 
Because the technology options change rapidly, pro-
viders are encouraged to review practice guidelines 
by organizations such as the American Telemedicine 
Association [14, 39] and to update and to reference 
resources such as the Telehealth Resource Centers 
(TRC; (40)).

 Clinic Space

When developing a telemental health practice, 
providers need to consider space requirements, 

particularly at the patient, or originating, site, to 
develop a virtual therapeutic space. While there 
are no specific guidelines regarding the room in 
which the patients and their family members 
receive services, several recommendations have 
been proposed. In general, the room should be 
large enough to accommodate the teen and one 
or two adults, e.g., a parent and telepresenter. If 
the telemental health program plans on includ-
ing more people, such as a multidisciplinary 
team at a school, a larger room is needed that 
can include all participants on-screen. Providers 
are cautioned from using a room that is too big 
as an oppositional teen could easily move out-
side of the scope of the camera. Likewise, medi-
cal examination rooms are often convenient 
locations, but create many distractions for 
patients. There is risk of damage to the medical 
equipment if the patients are not appropriately 
supervised.

Ideally, the patient room would be comfort-
ably but sparsely decorated with a few age- 
appropriate implements to help the provider 
assess a patient’s motor skills, attention span, 
relatedness, interests, and creativity. Of note, 
noisy items should be avoided as the sounds eas-
ily drown out voices on the sensitive microphone 
equipment [13]. Teens may simply prefer verbal 
interactions or want to share information on their 
smartphone or something they have written.

Lighting is crucial. Natural light from win-
dows can fluctuate throughout the day and with 
weather changes. Bright overhead lights can cast 
distorting shadows. Lighting in back of partici-
pants will wash out that individual’s image. 
Horizontal and indirect lighting are best. Prior to 
commencing services, the provider should work 
with a staff at the patient site to assess how the 
light affects the images on both the provider’s 
and the patient’s screens.

Finally, visual and auditory privacy of the 
rooms should be ensured so that patients and 
their family feel comfortable sharing sensitive 
information. The microphones are very sensitive. 
Thus, environmental noises, such as air condi-
tioners or fans, rustling papers, and street sounds, 
should be minimized.
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While there are no hard and fast rules regarding 
the location of the telemental health room, consid-
eration of the physical space should be determined 
early in program development to ensure a thera-
peutic environment for the youth and family.

 Staffing

The staff facilitating services at the patient/origi-
nating site, or “telepresenter” [41], can help to 
make a telemental health visit a safe and satisfying 
interaction. The Practice Guideline for Child and 
Adolescent Telemental Health defines a telepre-
senter as “An individual with a clinical background 
trained in the use of telehealth equipment who 
must be available at the originating site to “present” 
the patient, manage the cameras and perform any 
“hands-on” activities to complete the tele-exam 
successfully” [14]. Telepresenters may include 
licensed professionals or allied health professionals 
depending upon resources at the patient site. In 
some states, a telepresenter may be required, par-
ticularly for reimbursement from some payers. In 
addition to helping patients and their families navi-
gate the telehealth session, the telepresenter can 
obtain vital signs, assist with completing rating 
scales, obtain laboratory testing results, liaise with 
the patients’ primary care physicians or school, and 
provide collateral information regarding local con-
cerns. They may share their observations of the 
patient outside of the telemental health session, 
e.g., while waiting in the lobby. They usually field 
calls from families between telemental health ses-
sions and assist with medication refills, if needed. 
Telepresenters can also help patients and families 
identify local resources and, depending on their 
level of training, help provide psychoeducation for 
families. Most importantly, the telepresenter is a 
responsible staff member in whom the psychiatrist 
can rely for assistance between session and in 
urgent situation.

 Legal and Regulatory Requirements

As telemental health continues to evolve, the legal 
and regulatory requirements are evolving as well. 
Currently, legislation and regulations regarding 

telemedicine practice are set at the state level. As 
a result, providers are strongly encouraged to 
determine the requirements governing their juris-
diction. If a provider chooses to treat a patient in 
another state, this can become even more com-
plex, as the current recommendation is to adhere 
to the laws and regulations for the state in which 
the provider practices as well as the state in which 
the patient is receiving services.

Licensure is an important example of cross- 
state practice. In general, providers are expected 
to have a license in each state in which they prac-
tice. Of note, this does not represent the states in 
which patients live, but the states in which 
patients receive care. For example, if a patient 
who is receiving in-person services in one state 
moves to another state for college, and the psy-
chiatrist wants to continue treatment through 
telemental health, he/she must be licensed in the 
patient’s new state. Obtaining and maintaining 
multiple state licenses can be time-consuming 
and expensive. As a result, the Interstate Medical 
Licensure Compact  [42] was introduced and has 
been adopted by several states. States participat-
ing in the Compact agree to standards of licen-
sure and promise “increased efficiency in the 
licensing of physicians who practice in multiple 
states” [42]. Still, there is much variability in the 
requirements from state to state, and providers 
are encouraged to research the specifics for any 
state in which they wish to treat patients [43].

Beyond licensure, providers should also review 
other specific legislation for each state to which 
they plan to deliver services. Requirements for 
mandatory reporting of abuse and neglect can vary 
from state to state. Procedures and requirements 
for civil commitments differ by jurisdiction. Even 
the age of majority can differ. More specifically to 
telemedicine, some states have specific require-
ments regarding informed consent for telemedi-
cine. The American Telemedicine Association has 
developed a State Telemedicine Legislation 
Tracker and a State Telemedicine Regulations 
Tracker to assist providers and organizations in 
identifying current requirements [44].

Credentialing and privileging pose local con-
cerns. Providers are expected to have been cre-
dentialed and given privileges at each institution 
at which they practice. Like licensure, this can be 
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a time-consuming and expensive undertaking. To 
facilitate this process, the Centers for Medicare 
& Medicaid Services [1] now allow “privileging 
by proxy” for telemedicine providers [45]. With 
this arrangement, one entity can accept the privi-
leging decision of another entity. For example, 
rather than going through the time and expense of 
credentialing a telepsychiatrist, a rural hospital 
may accept the report of privileges from the 
urban hospital at which the telepsychiatrist is on 
staff. The Joint Commission has been supportive 
of this process as well.

Providing pharmacotherapy through telepsy-
chiatry is a topic receiving national and state 
attention. Congress passed the Ryan Haight 
Online Pharmacy Consumer Protection Act of 
2008 to prevent online pharmacies from illegiti-
mately dispensing controlled substances without 
appropriate physician oversight [46]. This Act 
inadvertently caught legitimate medical and psy-
chiatric practice in its broad net by placing 
restrictions around “the practice of prescribing 
by means of the Internet.” While the Act specifi-
cally states that telemedicine is an exception to 
the Act, it technically requires that prescribers 
conduct at least one in-person evaluation of the 
patient prior to prescribing a controlled sub-
stance through telemedicine. Alternatively, 
patients being treated in and located in a hospital 
or clinic registered with the Drug Enforcement 
Administration (DEA) and in the presence of a 
DEA-registered practitioner may be prescribed a 
controlled substance during telemedicine. The 
letter of this legislation is difficult to follow and 
severely dilutes the value of telepsychiatry, or 
any telemedicine-related, practice. However, the 
DEA has noted that it does not intend to interfere 
with the legitimate prescribing of controlled sub-
stances during telemedicine practice [47]. While 
awaiting further clarification of rules around 
telemedicine prescribing several states have 
enacted legislation to allow the prescribing of 
controlled substances during telemedicine prac-
tice, particularly for telepsychiatry. Psychiatrists 
should carefully review federal and state guide-
lines in establishing their telepsychiatry practice 
regarding the prescription of controlled sub-
stances, as well as consider the best interests of 
their patients.

 Risk Management

While the legal and regulatory requirements to 
practice telemental health can vary widely from 
state to state, there are some basic risk manage-
ment strategies that can help alleviate risk. 
Specifically, providers should give close atten-
tion to informed consent, data security and pri-
vacy, and emergency procedures and protocols 
when developing a telemental health practice.

Just as with in-person care, informed consent 
is an important consideration for telemental 
health. As mentioned, several states have specific 
legislation regarding informed consent for tele-
medicine in particular, and providers are advised 
to research the local laws in their states. Key ele-
ments of informed consent include reviewing 
with patients and their families the requirements 
for confidentiality and the potential limits of that 
confidentiality when videoconferencing or other 
technology is utilized for the visit. Informed con-
sent should also review how medical records will 
be maintained and stored and how those records 
will be shared between the patient site and the 
provider site. Informed consent should also out-
line the procedures for care in emergency situa-
tions and options for receiving care should the 
patient choose not to participate in telemental 
health. Finally, when developing informed con-
sent policies, providers should be knowledgeable 
regarding the age of consent in each state in 
which they practice [39, 43].

Security and privacy are also issues that must 
be considered. At the most basic level, providers 
need to assess whether the technology they are 
utilizing is compliant with the HIPAA regula-
tions [48]. As of April 2017, the Health and 
Human Services’ website offers the following 
update regarding electronic personal health infor-
mation privacy:

The HIPAA Security Rule by ‘the use of an algo-
rithmic process to transform data into a form in 
which there is a low probability of assigning mean-
ing without use of a confidential process or key’ 
(45 CFR 164.304 definition of encryption) and 
such confidential process or key that might enable 
decryption has not been breached.

It is often quoted that the HIPAA standards 
require a minimum of 128-bit encryption for any 
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electronic protected health information, but as 
technology evolves, this is expected to change 
and providers should clarify current require-
ments. Simply meeting the standard for HIPPA 
may not be sufficient, however, especially when 
mobile devices and wireless internet are 
employed, and additional encryption may be 
necessary.

As mentioned previously, choice of a patient 
room must consider privacy, including auditory 
privacy. Rooms should be sound-proofed. 
Telepsychiatry etiquette indicates that all partici-
pants should be visible on-screen. At the begin-
ning of a patient encounter, providers are 
encouraged to introduce anyone else in the room 
with them and ask for the identity of anyone 
accompanying the teen. If perchance any partici-
pants are offscreen due to arrangements at the 
site, providers should clarify who else is attend-
ing the session and ask them to identify them-
selves if speaking.

Finally, prior to commencing any services, the 
provider and staff must develop a protocol regard-
ing procedures and management for urgent situa-
tions. This includes identifying local resources, 
such as the nearest emergency room and law 
enforcement support. Additionally, the telepre-
senters and any other staff that have contact with 
patients should be trained regarding procedures 
for reporting suspected abuse to Child Protective 
Services, as well as for addressing situations in 
which other trauma is disclosed. The protocol 
should outline the roles of each individual on the 
telemental health team and responsibility for dif-
ferent aspects of the plan, such as who should 
contact local emergency support. Providers and 
staff should also consider how to maintain the 
appropriate level of privacy when initiating emer-
gency protocols, especially for patients in small 
communities.

Overall, telemental health programs can 
increase access to and improve the quality of 
mental health services for youth. As with any 
mental healthcare practice, however, risks must 
be identified and actively managed to ensure 
safety and quality care. Teleproviders must estab-
lish competencies in delivering legal, safe, and 
team-based care that mitigates risk.

 Evaluation and Treatment

The principles guiding the evaluation and treat-
ment of adolescents’ mental health concerns in 
person are the same for delivering these services 
through telemental health. Accommodations are 
made for service mode. Given the evolution of 
telemental health interventions, providers should 
maintain their competencies through familiarity 
with current guidelines provided by professional 
organizations, such as the American Telemedicine 
Association’s Practice Guideline for Telemental 
Health with Children and Adolescents [14] and 
the American Academy of Child and Adolescent 
Psychiatry’s Practice Parameter for Telepsychiatry 
with Children and Adolescents [49].

 Evaluation

The first consideration in adapting evidence- based 
care to delivery through videoconferencing is 
determining if the adolescent is appropriate to 
receive care utilizing technology [14, 49]. While 
there are no absolute contraindications to telemen-
tal health, each provider must determine  his/her 
competencies in treating the proposed population 
and selected disorders and whether the site’s infra-
structure is appropriate to the needed care. Cultural 
and language differences between the provider 
and patient can be challenging in telemental 
healthcare. Assessing important aspects of the 
mental status examination may require special 
approaches. For example, poor eye contact raises 
concerns about autism spectrum disorders, anxi-
ety, depression, and psychosis. As the camera does 
not accurately convey eye contact, the provider 
needs to obtain input from the parent or telepre-
senter or clarification from the youth regarding the 
experience of eye contact. Concerns have been 
raised regarding the evaluation of psychosis via 
videoconferencing, although such concerns are 
unfounded. Nonetheless, providers must be sensi-
tive to the possible need to adjust their communi-
cation style with patients experiencing paranoia or 
delusions. If standardized assessment tools are uti-
lized, providers must account for any variations 
that may occur due to administration through vid-
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eoconferencing [50]. Until more research is avail-
able, these concerns should not be considered 
contraindications to delivering evidence-based 
treatment through telemental health, but rather ser-
vice delivery issues addressed by adjustment of 
style or use of collateral information.

 Psychopharmacology

When developing a telepsychiatry program with 
the intention of prescribing medication, a number 
of factors must be considered. As noted previ-
ously, legal and regulatory issues must be 
addressed for each state to which services are 
delivered. The prescription of controlled sub-
stances has additional concerns [46, 47]. The 
technology chosen should be appropriate to the 
clinical service delivered as well as ensure visual 
and audio privacy. Bandwidth and screen resolu-
tion must be sufficient to assess medication side 
effects such as tics and more subtle effects such 
as affective blunting [14, 49]. Infrastructure and 
staffing at the patient site are needed to obtain 
vital signs, height, and weight, laboratory moni-
toring, and any needed information from the pri-
mary care provider, schools, or other referring 
sources. The Abnormal Involuntary Movement 
Scale can be administered through videoconfer-
encing [51] although the telepresenter may be 
trained to assess cogwheel (www.rbha.net/pre-
sentations/AIMSDemo/player.html).

Overall, the principles of psychopharmacol-
ogy treatment are the same as established for in- 
person care, but may require some creative 
logistical modifications.

 Psychotherapy

As with initial evaluation and medication man-
agement, there are no absolute contraindications 
to providing psychotherapy to adolescents via 
telemental health [14]. Cognitive behavioral ther-
apy for depression and anxiety is the most fre-
quently reported therapy [52]. Other approaches 
have included behavioral interventions, such as 
for tics and obsessive-compulsive disorder, and 

parent management training for disruptive behav-
iors. Family and group therapy can be delivered 
using telemental health, but accommodations 
such as having a skilled facilitator at the patient 
site may be necessary. Although rarely used for 
adolescents, highly interactive therapies, such as 
parent-child interaction therapy [53], have been 
reported using telemental health technology.

As measurement-based care is becoming the 
standard for usual practice, providers should doc-
ument the efficacy of psychotherapy using rating 
scales or other relevant approaches. Such assess-
ments may be completed remotely and submitted 
to providers through patient portals, or deidenti-
fied email, or other secure methods.

 Future Directions

Today’s adolescents will help to guide the future 
of telemedicine, including telemental health. In 
2001, Prensky coined the term “digital natives” 
to describe the generation born after 1980 [54]. 
As digital natives, current and future adolescents 
have always known the world of connectivity. 
They will increasingly demand that we meet 
them in their digital world. Healthcare systems 
are incorporating new telehealth technologies 
into usual healthcare. Their role in augmenting 
telemental healthcare remains to be determined. 
A role can readily be envisioned. For example, 
telemental health sessions in some underserved 
communities may be available to patients on a 
less than optimal schedule due to limited 
resources. Newer asynchronous telehealth tech-
nologies may provide interim information to 
guide decision-making during valuable, but lim-
ited, telemental health sessions.

Remote monitoring is commonplace in sev-
eral medical specialties, such as cardiology. This 
type of remote monitoring can help improve 
compliance or adjust medications. For example, 
many teens with type I diabetes do not check 
their blood sugar as regularly. This could be miti-
gated by using monitors in insulin pumps that 
send reminders to the patients (or if necessary 
their parents) notifying them of abnormal values. 
Wearable technologies measure physical param-
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eters from the number of steps a person takes, to 
their heart rate, to the number of hours that they 
sleep. Such remote monitoring can provide the 
consulting telepsychiatrist data to optimize sub-
sequent sessions with youth who are resistant to 
managing their blood sugars, or youth whose 
increased physical activity suggests that medica-
tion effects have waned, or depressed youth 
whose sleep remains dysregulated.

Texting is becoming the preferred mode of 
communication for adolescents [55], and some 
psychotherapists have incorporated texting into 
their treatment to maintain engagement and 
safety with their patients. Texting may preclude 
the need for “phone tag” with youth or their fami-
lies. With this asynchronous telehealth technol-
ogy, however, comes the need to set boundaries 
with patients and families. For example, provid-
ers should discuss with patients and families 
when texting is appropriate and when it is not. In 
particular, providers should explicitly discuss 
whether it is acceptable for texting to be used for 
communication during crises. Unless providers 
are prepared to monitor text messages around the 
clock, texts cannot be used in emergencies, such 
as when a patient is experiencing suicidal ide-
ation. Conversely, providers may use texting to 
reach out to teens and families, for example, to 
send automated reminders to take their medica-
tion or use their mood logs. Clinical infrastruc-
ture will have to be adapted to assist in monitoring 
and reviewing these interactions.

Adolescents report feeling more comfortable, 
honest, and engaged in therapeutic programs 
when there is anonymity [56–58]. Mobile appli-
cations (apps) may appeal to this preference. 
Many apps are available to help patients with 
anxiety to practice different coping skills such as 
breathing exercises. Other apps are designed to 
help patients to track and rate their mood, drug 
cravings, obsessive thoughts, or hallucinations. 
While many of these apps are available for free 
download or for a very limited cost, most have 
not been rigorously tested for their effectiveness, 
may not be based on evidence-based practice. 
Nonetheless, the use of asynchronous tools such 
as mobile apps offers the opportunity for youth to 
practice skills learned during telemental health 

sessions. They may be incorporated into inte-
grated healthcare systems that “prescribe” an app 
prior to a higher level of care through telemental 
health or in-person care.

Finally, social media is a significant source of 
support for many adolescents. The benefits of 
social media are often cited as the ability to bring 
together people from social, economic, and geo-
graphic groups. Individuals isolated in their com-
munities, due to a medical or psychiatric disorder, 
may find support through a social media site. 
While many concerns exist regarding safety, 
inappropriate communications, and difficulty in 
authenticating the identity of participants, many 
expectations are developing regarding therapeu-
tic applications for social media. Telemental 
health providers in a contained healthcare system 
may find social media a mechanism to provide 
psychoeducation to their adolescent patients. 
Social media is a major presence in adolescents’ 
lives. At a minimum, providers’ familiarity with 
social media can help to channel their young 
patients toward safe and beneficial sites.

Going forward, many more psychiatrists and 
other medical and nonmedical providers are 
expected to incorporate telemental health into 
their practices, at healthcare organizations, in the 
public sector, and in private practice either through 
hybrid models of care [15] or as an alternative to 
traditional practice. While the process of estab-
lishing a telemental health service may seem 
daunting, there are multiple resources to assist the 
process. The first step is to determine the popula-
tion to serve, followed by the model of care and 
partners. For example, school-based telemental 
health, community telemental health, or correc-
tional settings will provide a defined population 
and support staff. The provider and partners must 
decide whether services will include consultation 
to primary care providers or direct service to 
youth or perhaps collaboration in co-managing 
care. Providers already practicing in these settings 
often substitute some videoconferencing hours 
for selected traditional in-person services. Others 
respond to advertisements for child and adoles-
cent mental health specialists and offer telemen-
tal health approaches to service delivery. 
Providers seeking a patient population for typical 
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psychotherapy and pharmacotherapy practice 
may seek to work with a commercial vendor or to 
“go it alone.” The multitude of commercial ven-
dors is readily appreciated by searching the 
Internet for “telepsychiatry jobs” or “telemental 
health jobs.” These companies vary in their 
arrangements including time for patient sessions, 
support services, and reimbursement. Providers 
should interview these vendors just as they would 
for traditional employment. Providers seeking to 
establish their own private telepractice may con-
sider joining national professional networking 
sites to share their interests in telemental health. 
Finally, several national organizations maintain 
website with timely, cutting- edge information on 
policy, resources, reimbursement, and other infor-
mation needed to establish a sustainable telemen-
tal health practice [15, 28, 40, 59, 60].

 Conclusion

As more adolescents struggle with mental 
health disorders, and become eligible for ser-
vices with healthcare reform, but encounter 
dwindling resources for treatment, new 
approaches to mental healthcare are needed. 
Telemental health offers one approach. It 
helps to redistribute the existing mental 
healthcare workforce and to strengthen the 
skills of primary care physicians through col-
laborative models of care. Diverse populations 
and settings have profited from existing tele-
mental health programs, and new programs 
are rapidly developing as technological and 
financial barriers to technology-driven care 
fall. Published guidelines of care can help pro-
spective telemental health providers in estab-
lishing an evidence-based practice, but 
creativity may be needed to overcome any 
logistic hurdles to implementing services. 
Going forward, more research is needed to 
establish the effectiveness of telemental health 
services delivered to adolescents and to 
explore the role of asynchronous and other 
emerging telehealth technologies in augment-
ing telemental healthcare. Meanwhile, contin-
ued innovative program development indicates 
that telemental health appeals to adolescents’ 
digital preferences to addressing their needs.
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Social media refers to any web-based platform that 
allows social interaction. As a subset of social 
media, social networking sites (SNS) are web-
based services that permit people to (1) create a 
public or semipublic profile within a bounded sys-
tem, (2) easily organize a list of other users with 
whom they wish to connect, and (3) manage con-
nections and contact with and between other users 
within the system [1, 2].

Below we differentiate and discuss outcomes 
associated with two broad types of websites. 
Firstly, we briefly summarize use of general social 
media sites with a non-specific purpose by adoles-

cents experiencing mental illness. Secondly, we 
outline social media-based mental health inter-
ventions specifically developed for adolescents 
and young adults. These are social media sites 
designed with the specific purpose of providing 
mental health support and exchanging health-
related knowledge, information, and personal 
experiences of users. We focus this section spe-
cifically on SNS, as they are the social media type 
most widely discussed in the mental health litera-
ture and the most frequently used by adolescents. 
We subsequently report findings for mood disor-
der (depression) and psychosis (schizophrenia or 
psychotic disorders).

 Social Media Use by Adolescents

Use of the Internet is pervasive, with 92% of the 
adolescents connecting at least once a day [3]. 
Use of SNS has become ubiquitous, becoming 
the new context for social support and communi-
cations among young adults regardless of geo-
graphical location, background, and age [4]. The 
availability of mobile phones among adolescents 
is high. It has been estimated that 88% of adoles-
cents own or have access to a mobile phone, with 
approximately 75% of adolescents owning a 
smartphone [5]. Among them, 91% use their 
mobile phone for social media at least 
 occasionally, and 94% go online daily using their 
phone. Moreover, more than half of adolescents 
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(58%) have a tablet computer, and nearly all ado-
lescents (87%) have a computer or access to one. 
Therefore, technology is well integrated in the 
day-to-day life of adolescents, and the use of 
social media may increase adolescents’ social 
and communication skills [6, 7]. For instance, 
adolescents and young adults can create, share, 
and follow events important to them (e.g., raising 
money for a cause, community events, etc.), 
share their creative projects (e.g., music and art), 
create videos or podcasts, and interact with peers 
(over shared interests and organize meet-ups).

In contrast to the potential education and 
social benefits, use of social media also carries 
potential risks for adolescents, such as cyberbul-
lying, invasion of privacy, and problematic 
Internet use. Also, higher social media use, and 
nighttime-specific social media use, predicts 
poorer sleep quality, which may increase daytime 
tiredness and affect school performance and 
other daily activities of adolescents [8]. There are 
other risks such as the phenomena known as 
“parallel reality” and “presentation anxiety” [9] 
(i.e., need to look “cool” and desirable on 
Facebook), or the peer-based pressure to conform 
to unrealistic ideals in relation to glamor and 
wealth, which as a consequence may lead to poor 
self-esteem. Other issues include the perception 
that others are much happier, which may make 
the adolescent unhappier [10]. Finally, those ado-
lescents who report greater discrepancies 
between their social network size and their 
desired number of social interactions tend to 
browse more and have less direct communica-
tions [11]. This may lead to a spiral of loneliness 
with diminishing opportunities for reparative 
face-to-face communication.

 Social Media, Adolescence, 
and Mental Health

Adolescence is the most vulnerable developmen-
tal period for the onset of mental health prob-
lems. The incidence of mental disorders rises and 
peaks between adolescence and young adulthood 
[12]. Adolescents and young adults are usually 
reluctant to seek professional help, and the lack 

of help seeking among young males is especially 
concerning, with estimates indicating that only 
13% of young males experiencing a need for 
mental health-care seek support [13]. Adolescents 
and young adults who finally seek help for men-
tal health problems are usually encouraged to do 
so by their parents [14]. Nevertheless, online 
platforms appear to have impacted adolescents 
and young adults’ help-seeking behaviors. For 
example, when there is an available online ser-
vice, adolescents and young adults may be more 
likely to seek help independently via the Internet 
[15]. Given this, mental health services with inte-
grated social media services may be especially 
relevant during adolescence. Improvements in 
other parameters related to engaging with health 
services have also been associated with the use of 
social media, including fewer missed appoint-
ments, increased medication adherence, improved 
health literacy [16], and enhanced communica-
tion with treating professionals [7]. In terms of 
mental health, the integration of online therapy 
and SNS may be a valid alternative or adjunct for 
some people who may prefer online support and 
peer-to-peer networking instead of face-to-face 
interventions [17]. However, researchers are still 
trying to disentangle whether using SNS as an 
alternative to therapy or as an adjunct would be 
more beneficial for some types of patient profiles, 
abilities, and preferences. Although “blended 
care” (i.e., combination of mobile or online com-
ponents and face-to-face care) is gradually being 
used in mental health care, questions have arisen 
regarding the optimal combination; it is a com-
plex question which needs further research [18].

Novel information and communication tech-
nologies may provide a good opportunity for 
improving and even transforming the delivery of 
intervention in psychiatric disorders [19]. 
Integrating SNS within online interventions may 
specifically bridge the gap between child and 
adolescent services, between community-based 
and primary care services, and between youth 
specialized services (such as headspace and the 
Early Psychosis Prevention and Intervention 
Centre in Australia and Australian national 
 foundations that provide early intervention men-
tal health services to support adolescents and 
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young adults aged 12–25 [20, 21]) and usual 
care, serving to improve longer-term engagement 
with mental health services [22, 23]. The integra-
tion of SNS within mental health interventions is 
likely to be a cost-effective alternative to main-
taining intervention gains from specialized early 
intervention services due to their potential to 
reach a substantial portion of people who need 
mental health assistance [24, 25]. Due to the gen-
eral enthusiasm of adolescents and young adults 
for new technologies, social media-based inter-
ventions may be especially effective for, and 
attractive to, patients with mental health prob-
lems [26, 27]. Pioneering interventions using 
these technologies may play a pivotal role in the 
delivery of extended support to maintain the clin-
ical gains of specialized face-to-face services. 
Moreover, new technologies may address sub-
stantial challenges in mental health such as the 
access to and engagement with services [22].

Despite their potential promise, the question 
remains as to whether social media-based inter-
ventions and increased online social interaction 
facilitate and improve long-term social function-
ing and quality of life. For example, although 
three out of four young patients diagnosed with 
first-episode psychosis (FEP) achieve symptom 
remission after treatment [28–30], many individ-
uals with FEP experience poor functional recov-
ery and remain socially isolated [29]. Also, 30% 
of adolescents and young adults with emerging 
mood disorders are functionally impaired [31]. 
Importantly, functional recovery (i.e., engage-
ment with vocational and educational pathways) 
is the outcome most valued by patients [32]. 
Nevertheless, due to the early stage of the field of 
online mental health research, a major gap in the 
research literature relates to the lack of long-term 
studies on the impact of social media use and 
SNS interactions on general functioning. In the 
following sections, we outline social media- 
based mental health interventions specifically 
developed for adolescents and young adults.

Summing up, SNS studies are currently under-
way with adolescents and young adults with 
depression, and results are eagerly anticipated 
[33]. There are also significant opportunities to 
provide more timely and accessible support to 

young adults experiencing suicidal ideation and 
for those who are at risk of suicide. However, 
efforts in creating social networking interven-
tions, which may bolster social connectedness 
and group affiliation (factors known to be protec-
tive for depression and suicide attempt), are still 
needed [34, 35]. We review some of these inter-
ventions in the following section.

 Social Media-Based Interventions 
for Depression

The use of integrated, social media-based inter-
ventions for adolescent depression is a new phe-
nomenon. In their early review of social 
networking interventions, Veretilo and Billick 
(2012, p. 386) reported: “…PubMed search 
revealed no articles addressing the use of 
Facebook or other social networking sites in 
child, adolescent or young adult psychiatric 
patient populations.” A more recent systematic 
review of Internet-based interventions by Rice 
et al. for the treatment of depression for young 
people (age = 12–25) [36] identified 15 
depression- specific online interventions, none of 
which were social media-based interventions. 
The same review identified 22 studies reporting 
on the association between SNS use and depres-
sion. These identified studies were divided in two 
main categories: (1) SNS (16 studies), defined as 
sites without a specific purpose, and (2) online 
support groups (OSG) (4 studies), defined as sites 
with a specific purpose (i.e., seeking health- 
related information and sharing associated per-
sonal experiences). Only one of these studies was 
intervention-based. Some were preventive stud-
ies to identify at-risk youth [37], others used pre- 
existing platforms to identify adolescents and 
young adults with depression [38–40], one sought 
to identify if social media use was associated 
with depression [41], and one reported a case 
study [42]. The only study with an intervention 
focus is described below.

Wright et al. (2012) employed a hybrid model 
of Facebook and a face-to-face support network 
to study communication, competence, social sup-
port, and depression among college students [43]. 
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Based on a Relational Health Communication 
Competence Model (RHCCM) [44] (a process by 
which communication competence (i.e., empathic 
listening, nonverbal sensitivity) enhances infor-
mation exchange and cooperation), Wright et al. 
(2012) reported that the increased face-to-face 
and computer-mediated competence were associ-
ated with higher social support network satisfac-
tion and lower depression scores. However, the 
face-to-face network had larger effects than the 
Facebook support networking in the reduction of 
depression. Nevertheless, this study was under-
taken with healthy students who may already 
have had more intact offline support networks. 
Applying the RHCCM model to SNS may have 
larger effects with adolescents and young adults 
experiencing clinically significant depression.

Since Rice’s et al. (2014) review, a number of 
published studies specifically designed to target 
adolescents and young adults with depression 
have emerged. These interventions have typically 
sought to engage end users across all stages of 
development, based on participatory design prin-
ciples. Mindful of the potential vulnerability of 
adolescents and young adolescents with depres-
sion, common characteristics of these sites 
include an emphasis on ensuring privacy and 
anonymity of participants, with a particular focus 
on disseminating positive (as opposed to nega-
tive) content within the social network. Moreover, 
these sites provide different levels of peer inter-
action and moderation by expert clinicians to 
maintain these foci. A common exclusion crite-
rion in the studies published to date is active sui-
cidality, or in some cases, a prior suicide attempt. 
Below we provide an overview of three innova-
tive interventions for adolescents with depres-
sion—SOVA [45, 46], Project TECH [47], and 
Rebound [34]—each of which integrate peer-to- 
peer social networking.

The 6-week SOVA (Supporting Our Valued 
Adolescents, sova.pitt.edu) single-group pilot 
study tested the usability of a social media web-
site for adolescents and young adults 
(age = 14–26, N = 96) experiencing depression or 
anxiety [45, 46]. The intervention was designed 
to change negative beliefs regarding depression 
and anxiety (i.e., stigma, negative attitudes 

toward therapy, or medication) and to improve 
mental health knowledge. SOVA included daily 
blog posts, peer support, and interaction with 
moderators through prompted discussion ques-
tions posted in response to blog post topics. 
Results showed that the SOVA site was feasible 
and acceptable, met usability criteria, and had no 
safety concerns. Although participants endorsed 
the content as easy to understand, and enjoyed 
the helpful and positive atmosphere, they nomi-
nated their preference for greater social interac-
tion with peers. Future goals of SOVA include 
testing user engagement interventions and con-
ducting a randomized controlled trial to establish 
whether it (along with a separate site for parents, 
wisesova.pitt.edu) is effective in increasing the 
frequency of mental health service use for ado-
lescents referred for depression or anxiety treat-
ment by their primary care provider.

The Project TECH (Teens Engaged in 
Collaborative Health) intervention, referred to as 
a behavioral intervention technology, was 
designed as a 10-week single-group CBT-based 
online intervention for youth depression 
(age = 14–19, N = 13) [47]. Project TECH fol-
lowed a theory-driven model of online human 
support (i.e., supportive accountability [48]), 
which argues that adherence to e-Health inter-
ventions is increased through human support. 
The model underscores accountability (by setting 
clear and explicit process-oriented expectations 
at the induction process such as number of 
expected loggings and completion of modules) 
and reciprocity in the peer relations (capacity of 
network members to support and supervise the 
expected activities of others), which both interact 
with patient motivation (motivated patients  
need less support). Moderators only ensured 
safety without directly participating in the site. 
Project TECH relied on lay supporters (peer net-
work) to promote accountability and adherence. 
Supportive accountability is incorporated in the 
Project TECH by different features: (1) the 
Activity Tracker: peer member tiles display dif-
ferent colors, which mirror logging expectations 
and adherence to the site (i.e., a brown color if the 
user has not logged in >4 days, a blue color if 
logging on is periodical) (peer users can click on 

O. Santesteban-Echarri et al.

http://sova.pitt.edu
http://wisesova.pitt.edu


191

an icon to send less active users a motivational 
email), and (2) Thought Journal: users are 
encouraged to post in other users’ journals, which 
increases adherence and collaborative learning. 
Some visual examples of the site are shown in Ho 
et al. (2016). Results showed that adolescents 
were engaged with the site via the peer-to-peer 
networking feature. Usage rates of the interven-
tion decreased over time, and system usage was 
found to be negatively associated with users’ 
desire to log on or their desire to participate with 
group members. The Project TECH pilot study 
highlighted the potential effectiveness of the 
behavioral intervention technology and the sup-
portive accountability model, especially when 
integrating the peer-networking component (i.e., 
capacity of network members to support and 
supervise the activities of others). However, the 
Project TECH intervention only included adoles-
cents with high risk of suffering depression (indi-
viduals with severe depression were excluded).

The third published trial of a social networking- 
based study for depression—Rebound—is the first 
social networking-based intervention for depres-
sion relapse prevention in young adults [34]. 
Rebound is based on the moderated online social 
therapy (MOST) model, developed to integrate 
social networking technologies and delivery of 
therapeutic content [49, 50]. Rebound integrates 
(1) peer-to-peer social networking, (2) individu-
ally tailored interactive therapy content, and (3) 
professional and peer moderation. Similar to the 
Project TECH intervention, Rebound also follows 
a theory-driven model of online human support 
(i.e., supportive accountability [48]) and a positive 
psychotherapy model (i.e., strengths- based inter-
ventions [51]). Through a pilot study over 
12 weeks (age = 15–25, N = 42), the Rebound 
intervention was shown to be acceptable, feasible, 
engaging, and safe in young adults with major 
depressive disorder (MDD). Exclusion criteria for 
this study included intellectual disability, non-
English speakers, medical conditions requiring a 
high level of care, and diagnosis of conduct, anti-
social, or borderline personality. Nearly 70% of 
users logged in more than ten times during the 
12 weeks of the pilot study, and almost 80% of 
users remained logged in over at least 8 weeks of 

the trial. There was a significant improvement in 
depressive symptoms, and 85% of users reported 
that Rebound was helpful. Safety was denoted by 
(1) users stating that they felt adequately supported 
by moderators, (2) no unlawful entries into the 
system, and (3) all users recognized the system to 
be safe. Qualitative follow- up of user experience 
related to social networking, safety, and clinical 
benefit outcomes identified three overarching 
themes: (1) perception of helpfulness of the inter-
vention, (2) protective environment, and (3) inter-
est in social networking of the online platform 
[52]. Two clear groups emerged from the qualita-
tive analysis regarding perceptions of the most 
helpful elements of the intervention: (1) young 
adults who preferred to engage in therapy follow-
ing individualized content suggested by modera-
tors and (2) young adults who perceived the SNS 
aspect as the most helpful component. Based on 
these findings, integration of SNS features appears 
to enhance intervention engagement for some 
young adults recovering from depression.

 Social Media-Based Interventions 
for Suicide Behavior

Depression is the most common risk factor for 
suicide behavior, and among those adolescents 
who attempt suicide, between 60 and 80% had 
a diagnosis of depression [53]. Therefore, 
social media-based interventions specifically 
targeting suicide prevention among adolescents 
may be relevant. A recent review [34] examined 
two interventions: (1) Re-Frame IT [54, 55], a 
12-week randomized controlled trial (RCT) 
school-based and CBT-based and moderated 
intervention (age = 14–18, N = 21), and (2) Safe 
Conversations [56], a 12-week single-group 
(pre- post comparisons) school-based suicide 
prevention intervention with an online SNS in 
the context of Facebook (age = 15–18, N = 11). 
These interventions included detailed protocols 
for the assessment of risk throughout the stud-
ies and utilized human support (i.e., moderation 
by expert clinicians) to ensure maintenance 
intervention adherence and safety. Findings 
showed that these interventions offered an 
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opportunity to enhance feelings of connected-
ness in at-risk young adults. Re-Frame IT 
showed clinically meaningful changes with an 
overall decrease of depressive symptoms and 
suicidal ideation after the intervention [54, 55]. 
Safe Conversations showed that there are safe 
ways to talk about suicide with adolescents and 
young adults in schools, and none of the par-
ticipants reported that the project made them 
feel suicidal [56].

Developing insights into the motivations 
underpinning adolescents and young adults’ 
usage patterns of social networking interventions 
may assist to improve the effectiveness of social 
media-based interventions for adolescents and 
young adults with depression (i.e., the use and 
integration of SNS-based site within traditional 
psychoeducational sites have been informed by 
users who report that their main motivation to use 
the site is to share personal experiences and learn 
from other adolescents and young adults in simi-
lar circumstances). Online and social media- 
based interventions offer the possibility to 
improve feelings of connectedness through peer- 
networking components. Preliminary results for 
the growing body of literature show that they 
appear to be both feasible and safe (i.e., users’ 
self-perception of safety and support by modera-
tors, no unlawful entries to the sites, and improve-
ment in depression scores and maintenance of 
remission rates for those asymptomatic at base-
line) for adolescents and young adults with 
depression. Importantly, models of online human 
support can offer a structured and moderated 
environment to ensure safety to adolescents and 
young adults with depression. Nonetheless, evi-
dence underscores the difficulties of maintaining 
engagement over time in online interventions; 
therefore, mechanisms to improve engagement 
and benefits of SNS need to be better understood, 
while flexible interventions that cater for the 
needs of different participants are necessary. 
Future generations of e-mental health interven-
tions require controlled evaluation (i.e., larger 
effectiveness trials), where the participants have 

access to the intervention over a suitable duration 
of time (i.e., >12 months).

 Social Media and Psychosis

The restructuring of psychiatric care accomplished 
in some countries (i.e., Australia) has led to major 
systems reforms including the emergence of early 
intervention programs and youth programs, which 
aim to offer support and timely entry into care for 
youth [57, 58]. Duration of care of specialist ser-
vices (i.e., first-episode psychosis (FEP)) usually 
spans between 18 months and 2 years, and some 
studies have reported that benefits from early 
intervention may not persist at 5 years [59, 60]. 
Therefore, one of the major challenges is to ensure 
maintenance of treatment gains and improvement 
of patient functioning over the long term. Social 
isolation is a known risk factor for developing psy-
chosis, worsening symptomatic presentation, and 
poorer functioning [61, 62]. Moreover, youth with 
psychosis have reduced social networks in relation 
to the general population [63]. In particular, posi-
tive symptoms of psychosis (i.e., delusions, hallu-
cinations, thought disorder) may be related to 
active social avoidance, while negative symptoms 
(i.e., anhedonia, avolition, alogia, reduced affect) 
may be more related to passive/apathetic social 
withdrawal [64].

Given the potential benefits of online SNS for 
adolescents, the Internet may be the ideal envi-
ronment for adolescents and young adults with 
psychosis to counteract isolation and improve 
their social network. However, psychotic disor-
ders do not usually occur before age 14, with 
prevalence notably increasing between 15 and 
17 years old [65, 66]. For example, the median 
age of presentation of first-episode psychosis at 
the Early Psychosis Prevention and Intervention 
Centre (EPPIC, Melbourne, Australia) is 22 years 
old (IQR 19–25). Because of the later onset of the 
illness (e.g., compared with depression) and the 
variability of age at onset, there has been a 
remarkable scarcity of research on social media 
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and SNS use in adolescents with psychosis, and 
the majority of literature in the field also includes 
older cohorts. Therefore we cannot directly gen-
eralize results, and findings should be interpreted 
with caution.

 Potential Benefits of Social Media Use 
for Young Adults with Psychosis

Due to the social difficulties experienced by ado-
lescents and young adults with psychosis (i.e., 
social isolation, reduced social networks), online 
SNS use may be effective in facilitating social 
interactions. Some social media characteristics 
may benefit communication patterns among this 
population:

 (a) Online conversations do not require an 
immediate response which can be difficult 
for individuals with psychosis who have 
impaired sustained attention and working 
memory [67].

 (b) SNS do not require the use of nonverbal 
behaviors (i.e., gesture production and social 
perception), relevant as negative symptoms 
are associated with poorer interpersonal rap-
port [68] (i.e., more negative symptoms are 
associated with less nodding when listening 
and more gesture use when speaking [68]).

 (c) social interactions may allow the user to con-
tact people from an expanded network 
beyond and above their offline connections 
[69, 70].

 (d) SNS are anonymous and due to the typical 
absence of hierarchy, they may enhance trust 
in collectively solving problems through 
social interactions [71].

Due to associated stigma, people with psycho-
sis may also reduce their face-to-face interactions 
and instead gravitate to social contact via the 
Internet, where their mental illness may not be as 
apparent [72] and they can be anonymous. 
Furthermore, young adults with psychosis usu-

ally report high levels of social anxiety [73]. 
Because online social networking may be a less 
intimidating space for people with social anxiety 
[74], young adults with a comorbid diagnosis of 
psychosis and social anxiety may prefer to 
socially connect via SNS.

 Social Media Use by Young Adults 
with Psychosis

Existing literature paints an interesting picture in 
relation to the use of SNS by young adults experi-
encing psychosis. A recent systematic review syn-
thesized data from 11 studies examining the use of 
SNS by people with a diagnosis of psychosis [75]. 
The review found that most people with psychosis 
used SNS and engaged in online social interac-
tions. Furthermore, rates of Internet usage and SNS 
participation varied greatly among studies. 
Findings suggested that people with psychosis 
spent more time using SNS in chat rooms, and 
playing online games, although they had fewer 
face-to-face contacts compared with control users. 
It has been suggested that young adults with psy-
chosis may prefer particular SNS (i.e., smaller 
SNS, chat rooms, and Internet gaming) rather than 
sites with larger networks, such as Facebook [76]. 
This suggests that adolescents with psychosis are 
motivated to engage in social interaction online. 
Smaller SNS may provide the social environment 
that otherwise may be difficult to achieve because 
of the interpersonal difficulties they have. Spinzy 
et al. (2012) reported that psychotic symptom 
severity of people with psychosis was associated 
with reduced use of the Internet, although the mean 
time spent using SNS was still higher than nonpsy-
chotic participants with affective disorders and the 
control group (healthy volunteers) regardless of the 
reduced Internet access [77]. Although this group 
reported having fewer friends than the comparison 
groups, of note, nearly 80% (total N = 143) of the 
people with psychosis expressed the desire to 
establish new online social connections in order to 
create a real-life connection through the Internet.
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 Online Peer Support and Help- 
Seeking Behaviors of People 
with Psychosis

It seems that social media platforms such as 
Facebook and Twitter are integrated in the daily 
lives of young adults with early psychosis [78] who 
are motivated to engage in social interaction. 
Therefore, HJ Chang [79] employed a network 
approach by examining posts from PTT (a popular 
bulletin board system in Taiwan) which contained 
supportive interactions by peers in an online 
unmoderated psychosis discussion group over 
2.5 years. They identified five types of useful sup-
port received by peers:

 1. Informational support for posts regarding 
health institutions, doctors, symptoms, and 
medication (one of the most searched issues 
[71])

 2. Esteem support for posts related to positive 
comments about lessening guilty feelings and 
acknowledging patients’ capabilities

 3. Network support for posts showing empathy, 
companionship, and sharing similar personal 
situations

 4. Emotional support for posts offering confi-
dence and providing hope

 5. Thankfulness for those posts expressing 
appreciation and gratefulness

Moreover, supportive interactions were cen-
tralized (i.e., users either gave support or received 
support but not usually both). The majority of  
the exchanged supportive interactions (76%) 
occurred between two and three people, users 
showing a preference for small groups. In Taiwan, 
the divulging of sensitive personal information 
such as a diagnosis of psychosis is not the norm. 
However, users engaged positively in the online 
setting with the majority (71.5%) writing at least 
one post. It seemed that the anonymity of the site 
and the gratefulness showed by members (at least 
50% of the posts) facilitated their engagement, as 
these values are highly valued within this culture. 
Therefore, online settings could be a good envi-
ronment to discuss stigmatizing issues, especially 
among collectivistic cultures.

Analysis of other self-help forums has identi-
fied similar self-help mechanisms (communica-
tive skills to facilitate the increase of supportive 
relationships) [80]. Also, it seems that young 
adults with psychosis contribute in online self- 
help forums using the same self-help mecha-
nisms and converse about similar themes [80] 
relative to people with other psychiatric disorders 
[81] and caregivers [82]. Nearly 50% of users 
disclosed personal experiences and provided 
information about their illness, followed by 
requests for information and expression of empa-
thy (nearly 30%). However, percentages of self- 
help mechanisms (i.e., skills of communication 
that ease the development of supportive relation-
ships) for gratitude or friendship were scarce 
(less than 10% of the interactions) [80], contrast-
ing with previously discussed results from HJ 
Chang [79]. Some problems specifically related 
to psychosis that were frequently discussed in 
forums were difficulties with excessive amount 
of information, problems with concentration, risk 
factors, illness causes, paranoid ideas, and lack of 
energy [71]. These results show that the Internet 
is a significant source of information for patients 
with psychosis.

In order to disentangle patterns of social media 
use before, during, and after symptom onset, a 
recent study explored help-seeking behaviors and 
pathways to care in adolescents and youth with a 
psychotic spectrum disorder (PSD) over a 2-year 
period [78]. This study compared youth with 
nonpsychotic mood disorders with those with 
PSD. Results indicated that young adults with 
PSD used Facebook and Twitter when experienc-
ing symptoms to gather information from these 
sources, which had a subsequent role in decision 
making related to help-seeking initiation. The 
Internet was the primary source used to find men-
tal health-related information in the early stages 
of the illness. This is consistent with young 
adults’ help-seeking preferences in the general 
population [83]. It may be the case that the poten-
tial stigma associated with mental health prob-
lems make young adults more reluctant to discuss 
symptoms with family, friends, and professionals 
[84]. Therefore, it seems that young adults choose 
one type of social media depending on their 
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search purpose and personal preferences (i.e., 
Facebook and Twitter for seeking illness infor-
mation, chatrooms for social networking).

 Positive Outcomes of Social Media 
on Psychosis

Apart from the characteristics of social media 
use from people with psychosis, some beneficial 
outcomes have been described. It seems that 
receiving information and the discussion of ill-
ness-related problems with peers increase self- 
esteem and self-validation by helping others, 
reassurance through self-disclosing one’s expe-
riences [71]. Interacting in online forums or 
online chat services could decrease the risk of 
isolation and maintain or improve social net-
works for young adults experiencing symptoms 
of psychosis. The main reasons provided for 
using social networks identified in a systematic 
review of online social networking in people 
with psychosis [75] were to make new friends, 
reconnect with people they had lost contact with, 
and exchange peer support. Moreover, heteroge-
neity of methods and designs (i.e., inclusion of 
case studies) limits conclusions that can be 
drawn, with no formal diagnosis provided for 
five of the studies (i.e., only self-report measures 
used from people who had already being diag-
nosed with psychosis) [75].

 Barriers, Risks, and Negative 
Outcomes of Social Media Use 
on Psychosis

Despite the positive outcomes and potential ben-
efits of social media for young adults with psy-
chosis, Kalk and Pothier [85] identified common 
barriers in this group, including access to a com-
puter, technology, and connectivity problems, 
fear of computer viruses, or an inclination to use 
other sources of information and social connec-
tions. Also, young adults with psychosis usually 
perceive themselves as having lower social rank 
compared to others [86] which may increase their 
difficulties interacting with others if they do not 

perceive user similarity [52]. However, Schrank 
et al. (2010) reported on a study on how patients 
with schizophrenia used the Internet (adult sam-
ple) [71]. Among this sample, more significant 
barriers were noted regarding issues of suspicion 
and trusting unknown people and the desire of 
not being exposed to other people’s psychosis 
stories. Some psychosis- related symptomatology 
(i.e., delusional interpretations or attention prob-
lems) may also interfere with Internet use, as 
websites providing information regarding psy-
chosis can be difficult to understand. Moreover, 
they reported negative effects about the use of 
SNS among patients with psychosis, such as 
worsening of symptoms and negative coping 
responses when exposed to intense and difficult 
illness stories shared by peers. After being 
exposed to information online regarding medica-
tion, there was potential to cause changes in atti-
tudes toward medication, prompting a more 
critical view regarding one’s own medication. 
Furthermore, available information online can be 
misleading, maintaining stigma and sustaining 
wrong information related to mental health and 
psychosis in particular. This online environment 
may lead to treatment avoidance [78, 87]. 
Therefore, for this population, it may be espe-
cially important to have moderated forums by 
experts who can preserve the accuracy of the 
information and maintain safety when difficult 
stories were shared (i.e., creation of a wellness 
plan for relapse or worsening of symptoms, 
mechanisms to flag sensitive content so users can 
decide whether to read it or not, emergency con-
tact telephones, etc.).

 Social Media-Based Interventions 
for Psychosis

The development of interventions for psychosis 
involving online support, and in particular inte-
grating peer support, comes from the idea that 
people who have faced difficulties can provide 
relevant and important assistance, advice, and 
hope to those overcoming similar adversities 
[88]. Although there are many online peer- 
support groups focusing particularly on mental 
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health themes [89], very little is known yet about 
the effectiveness or adverse outcomes derived 
from well-designed social media-based interven-
tions for people with psychosis. A study that 
involved patients with psychotic disorders and 
depression reported that taking part in an unstruc-
tured (i.e., no specific discussion format) and 
unmoderated peer-support group was not associ-
ated with clinical or psychological benefits [90]. 
This contradicts previous studies analyzing struc-
tured or moderated support groups in other popu-
lations [17, 91].

A recent systematic review on novel user-led 
interventions for psychosis identified that mobile- 
based and Internet interventions seem to be 
acceptable and feasible and may enhance clinical 
and social outcomes for psychosis [92]. However, 
the current research is heterogeneous and quality 
standards are poor. Out of the four RCTs included 
in the review, there was only one well-designed 
RCT; and out of the six uncontrolled studies, only 
three measured acceptability of the intervention 
and none included blinded assessors to study 
goals or methods. Out of the 12 studies included 
in the review, the majority were web- based psy-
choeducation sites, some were mobile- based 
interventions, and one included personalized 
advice-based monitoring. However, none of these 
interventions enabled peer-to-peer social interac-
tion with other users. Only three interventions 
were social media-based interventions: a SNS and 
peer expert moderation site [93] and two web-
based psychoeducation and moderated forums 
[94, 95], one of which was for family members 
and relatives of people with schizophrenia [94]. A 
more recent review and meta- analysis of the 
effectiveness of social media-based interventions 
for people with schizophrenia (age > 30) [96] 
identified only two randomized studies [90, 95]. 
The review focused on those interventions that 
entailed interactivity (user-to- user contact: 
patients, peers, and clinical staff) and social media 
(user-generated content) and social networking 
(websites that aimed to prevent, treat, or offer 
relapse prevention for depression) or interven-
tions including Facebook, Twitter, YouTube, 
Instagram, blogs, and chats. Both studies showed 
an active role and a strong engagement in social 

media forums. Nevertheless, results showed that 
social media-based interventions were less effec-
tive than treatment as usual for social support and 
self-management [96]. Moreover, participants in 
the “high participation group” compared with 
their counterparts in the “low participation group” 
showed higher distress levels at follow-up [85]. 
Although positive symptoms were improved in 
the social media-based condition in Kaplan et al.’s 
study [85], Rotondi et al.’s study [90, 95] did not 
provide this information, and this variable was not 
included in the meta-analysis. It may be the case 
that forums and online chats unmoderated by pro-
fessionals may increase anxiety among people 
with psychosis.

 Three Examples of Social Media- 
Based Interventions for Psychosis

Although there is a scarcity of well-designed 
social media-based interventions, a number of 
published studies specifically designed to target 
people with psychosis have emerged. However, 
youth-specific interventions are still scant. Below 
we provide an overview of three innovative inter-
ventions—a Listservs Intervention or Bulletin 
Board Intervention support group (adult popula-
tion) [90], SOAR (heterogeneous population of 
adolescents and adults) [95], and Horyzons 
(youth-specific intervention) [93, 97]—that inte-
grate peer-to-peer social networking with therapy 
and moderation.

An RCT which allocated participants on the 
Listservs Intervention, Bulletin Board Intervention 
support group, or a waitlist control group, investi-
gated the impact of an unmoderated, unstructured 
Internet peer-support site on the well-being of 
individuals diagnosed with schizophrenia spec-
trum or an affective disorder over 12 months [90]. 
Participants (age ≥ 18, N = 200) of the Peer 
Support Listserv (N = 101) (i.e., support through a 
group distribution email list) and Bulletin Board 
(N = 99) only accessible to them received instruc-
tions on safety, security, how to give and receive 
advice, and how to present themselves on the 
Internet. All the content was peer- directed, and 
research staff members were only available for 
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technical help. There were no group differences 
in recovery, quality of life, empowerment, social 
support, and distress measures. The experimental 
sample was divided into high/low users. 
Participants who participated more, and those 
who reported a more positive experience, showed 
higher levels of psychological distress. Findings 
of this study showed that individuals with psychi-
atric disorders did not benefit by the use of an 
online support group to enhance their well-being 
although there was not increased psychological 
distress.

The Schizophrenia Online Access to 
Resources (SOAR), a 3-month intervention [95], 
was created to provide psychoeducation mainly 
(age ≥ 14, N = 30). The website offered three 
therapy forums (for patients with schizophrenia, 
for support people, and one combining both 
groups). Therapeutic tools emphasized problem- 
solving discussions and encouraged creation of a 
supportive peer network. The investigators 
adapted written materials to compensate for cog-
nitive limitations of people with psychosis (i.e., 
use of two-tiered appearance of text, where a 
summary is presented before the text, and use of 
nontechnical language, easy-level reading, up-to- 
date medical information, relevant day-to-day 
information, etc.). Results showed that users with 
schizophrenia had logged in more than expected 
and endorsed lower perceived stress and higher 
levels of perceived social support at 3 months 
compared to a control group (i.e., treatment as 
usual). Finally, after the trial, some of the partici-
pants reported that the site was an important 
resource for their well-being, where they could 
always refer to if needed.

As opposed to the previous interventions more 
centered on schizophrenia, the Horyzons study 
[93, 97] is a moderated online social therapy 
(MOST) [49, 50] designed to improve long-term 
outcomes in young adults with first-episode psy-
chosis (FEP). Horyzons was developed itera-
tively following participatory design principles 
[98] through a process of testing and systematic 
feedback with focus groups of stakeholders (cli-
nicians and FEP patients). Horyzons predates the 
Rebound intervention for depression relapse pre-
vention (discussed above; both developed by our 

group (Melbourne, Australia)) and similarly inte-
grates (a) peer-to-peer social networking, (b) 
individually tailored interactive therapy content, 
and (c) professional and peer moderation using 
supportive accountability [48] and positive psy-
chotherapy models [51]. Over a 1-month pilot 
study (age = 15–25, N = 20), the Horyzons inter-
vention was found to be acceptable, feasible, 
safe, and engaging among young adults with 
FEP. Seventy percent of users utilized the system 
for at least 3 weeks, and 95% used the SNS fea-
tures and reported feeling more socially con-
nected. Further, the study revealed a significant 
reduction in depression symptoms at 1-month 
follow-up, specifically in those with more fre-
quent use of the website [93]. Importantly, 
despite the personality traits of young adults with 
FEP, symptoms such as suspiciousness (which 
may be intensified in an online environment 
[99]), and the importance of safety due to the vul-
nerability of FEP patients, young adults recover-
ing from psychosis reported feeling safe, and 
there were no incidents (i.e., inappropriate usage 
or adverse events) during the study. First, the 
online SNS was password protected and only 
available for consumers from the Early Psychosis 
Prevention and Intervention Centre (EPPIC) in 
Melbourne, Australia. Second, young adults 
reported feeling safe within the Horyzons plat-
form due to the moderation by expert clinicians, 
who offered a close monitoring and intervention 
for any signs of deterioration.

Following the example described in D’Alfonso 
et al. (2017), each user’s main page is a newsfeed 
Café page, a Facebook-style newsfeed where 
users can add posts and comments, react to posts 
from other users’ share experiences, give and 
obtain support, and gain perspectives and valida-
tion (see Fig. 14.1). Additionally, each user also 
has access to therapy content, where moderator 
suggestions appear to the left, posts advertising 
content just taken by other users appear in the 
newsfeed, and therapy recommendations relative 
to a user’s posts are made upon their submission. 
Therapy content is organized in Steps (interactive 
therapy modules with increased difficulty 
designed to exercise and develop a range of psy-
chological skills alphabetically—ordered in a 
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grid with respective icons, as shown in Fig. 14.2). 
An example of one Step—“How to Flourish”—is 
illustrated in Fig. 14.3. Users can interact with 

the Step and contribute to a “mini-newsfeed” by 
commenting on a Talking Point (Fig. 14.4). Upon 
completing the Step, they can feed back into The 

Fig. 14.1 The Café newsfeed (Horyzons)

Fig. 14.2 Part of the Steps grid page (Horyzons)
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Fig. 14.3 Part of a Step, “How to Flourish” (Horyzons)

Fig. 14.4 Talking Point 
from one Step “How to 
Flourish” (Horyzons)
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Café by sharing a link to the Step or rating the 
Step and sharing this rating with a message. 
Finally, the system suggests other relevant Steps 
the user might like to try (Fig. 14.5) [100].

Therefore, the use of an integrated SNS with 
therapy content, peer support, and expert moder-
ation may enhance social connectedness and 
empowerment in FEP. The question remains 
however as to whether increased online social 
interaction may facilitate social functioning in 
other domains. While promising, these findings 
need to be validated. A major 5-year RCT of the 
Horyzons platform is currently in progress at 
Orygen, The National Centre of Excellence in 
Youth Mental Health, Australia.

The point of distinction of the Horyzons inter-
vention compared with the SOAR trial and the 
Listservs Intervention or Bulletin Board Intervention 
support group related to the structured and moder-
ated environment. In line with the supportive 
accountability model, these factors may be crucial 
to ensure safety and provide longer-term interven-
tion to young adults with psychosis, who may espe-

cially benefit from a structured and moderated 
online setting due to the nature of their mental 
health illness. This type of intervention may espe-
cially benefit adolescents and young adults with 
first-episode psychosis compared to adults with 
schizophrenia (i.e., associated with the high burden 
of disease, chronicity, and disability [101]). SNS 
usage and the feasibility of technology-based inter-
ventions may be more limited among people diag-
nosed with schizophrenia due to the nature of the 
illness with symptoms such as disorganization, 
paranoia, and a progressive cognitive impairment 
[102]. Therefore, their capacity to engage or their 
attitudes toward online tools (i.e., reluctance to use 
SNS) may be diminished compared with those in 
the early stage of illness [102]. Moreover, the ben-
efits of specialist FEP services are likely to persist 
when patients continue to receive specialized treat-
ment [103]. Therefore, these technologies can be 
particularly useful in early stages of illness for 
maintaining treatment gains and engagement over 
time when transitioning from specialized to usual 
care services.

Fig. 14.5 Finishing a 
Step “How to Flourish” 
(Horyzons)

O. Santesteban-Echarri et al.
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 Implications and Future Directions

We expect that integration of social media and 
social networking-based interventions with 
youth-focused treatment services will proliferate 
exponentially over the next decade. Although we 
have only focused on the use of social media in 
adolescent depression and psychosis, there are 
wide-ranging applications for other disorders. In 
particular, social networking interventions ide-
ally lend themselves to help-seeking populations 
who may be in the early/prodromal illness phase. 
Providing accessible and timely online support to 
families and caregivers of adolescents who are 
experiencing mental illness is also much needed. 
SNS studies are currently underway with such 
populations, and results are eagerly anticipated 
[33]. There are also significant opportunities to 
provide more timely and accessible support to 
young adults experiencing suicidal ideation or at 
risk of suicide. In this way, social networking 
interventions may bolster social connectedness 
and group affiliation, factors known to be protec-
tive for suicide attempts [34, 35, 54].

The grand challenges of online mental health 
interventions, yet to be solved, relate to longer- 
term engagement and attrition [104] and whether 
online engagement will translate into long-term 
improved social functioning and quality of life. 
The integration of social media and social net-
working within online interventions is likely to 
be an effective mechanism for maintaining and 
even enhancing user engagement and creating 
supportive therapeutic communities. To do this 
well, interventions require thoughtful integration 
of human support [48]. The development of 
effective models of online clinical moderation is 
central to this, and we call on clinicians and 
researchers in the field of youth mental health to 
further develop, manualize, and test over time 
theory-driven models currently in use [34, 45, 46, 
93]. As reported in the review, online interven-
tion research is heterogeneous (mixed age ranges, 
diagnosis, objectives of the interventions, lack of 
structured moderation which may impact safety, 
etc.), making it difficult to create individualized 
treatment plans and provide sufficient support for 
more vulnerable adolescents. The next genera-

tion of social media-based interventions ideally 
should be adjunctive, that is, integrated with face- 
to- face therapy rather than being implemented 
independently from usual care, allowing clini-
cians’ involvement in the development of the 
online tools [25]. Future analyses of these sys-
tems need to target and report engagement and 
clinical results (i.e., whether the intervention 
reduced symptoms). We need a much deeper 
understanding of how these sites may respond to 
the needs of adolescents and what the processes 
are to foster meaningful and empowering social 
connections via these interventions.

Finally, there is room for significant SNS 
advances on intervention delivery since develop-
ment of cost-effectiveness interventions and 
improvement of accessibility is still a challenge. 
Expansion of online SNS may offer exciting new 
prospects beyond user content analysis [100]. 
Some possibilities include development of auto-
mated content by the implementation of therapy 
chatbots [105, 106] (i.e., computer program that 
simulates interaction with users via a chat inter-
face), making therapeutic suggestions based on 
geolocation data [107] (i.e., determining the loca-
tion of a user with their mobile phone in order to 
translate therapy into day-to-day situations), and 
self-monitoring/self-sensing data [108] (i.e., 
detecting physiological measures, which corre-
late with the physiological characteristics of the 
onset of a panic attack to deliver suitable therapy 
content).

 Conclusion

Social media and social networking-based 
interventions for adolescents are increasing 
exponentially and appear to be an effective 
mechanism for maintaining user engagement 
and creating supportive therapeutic communi-
ties. Nevertheless, due to the vulnerability of 
adolescents with mental health difficulties 
(i.e., depression and psychosis), implementa-
tion of these studies should include protocols 
mindful of risk, ethical issues, and utilizing 
human support (i.e., moderation by expert cli-
nicians) to maintain longer- term intervention 
adherence and ensure safety. Further, well-
designed studies (i.e., randomized control  
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trials with long-term follow-up periods) are 
required to demonstrate intervention efficacy 
and whether increased online social interac-
tion may facilitate offline social functioning.
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 Case Introduction

You are working in a busy emergency depart-
ment. Your next patient is Jayson, a 14-year-old 
boy with a chief complaint of “twisted ankle.” 
Jayson reports that he twisted his ankle playing 
basketball with friends. His x-ray shows no frac-
ture, and you note only mild swelling inferior to 
the lateral malleolus. While explaining the diag-
nosis and treatment for ankle sprain to Jayson 
and his family, you are struck by Jayson’s  
flat affect.

You ask how he’s feeling. Jayson says that 
he’s feeling very down, because “basketball was 
the one thing that made me happy.” On further 
questioning, Jayson tells you that “life sucks” 
since his girlfriend broke up with him 6 months 
ago. He endorses symptoms consistent with mild 

depression—apathy, insomnia, irritability with 
increased aggressiveness (a fistfight after school 
a month ago), and decreased appetite. Jayson 
denies suicidal ideation and is still getting good 
grades in school. With his mother out of the 
room, he confides that he drinks alcohol and 
smokes marijuana “to make myself feel better.” 
He says that he has been feeling worse lately, 
because his ex-girlfriend started dating someone 
new.

Jayson says that his primary care doctor 
wanted him to see a therapist a couple years ago, 
after a prior stressor, but he does not think it 
would help. He says he would not be able to go to 
an appointment anyhow; his mom works two 
jobs, he cannot drive, and he has heard “bad sto-
ries” about the local counseling center. Now that 
this ankle sprain will take him out of basketball, 
he’s concerned that he might start feeling even 
worse. Jayson’s mother reports that Jayson’s 
father is an alcoholic and left the family years 
ago. The father’s side of the family may also have 
a history of suicide, although she is not sure 
“because they all live in my old country.” She 
confirms that she has neither time nor resources 
to take her son to counseling but says “I wish 
there were some way to help him. I don’t want 
him to go downhill.”

Unfortunately, that’s all you have time for—
there are 15 patients in the waiting room and 2 
consultants on hold. While writing up the chart, 
you rack your brain for solutions; a referral to 
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one of the local counseling services is unlikely to 
be accepted. You remember a text-message pro-
gram that one of your colleagues is conducting 
research on and wonder whether this teen would 
be appropriate for her study.

 Why Use Text Messaging?

 Advantages Over Other Forms 
of Technology

Text messaging is ubiquitous, easy to use, and 
inexpensive. Over 90% of adolescents—in 
essence, all adolescents with access to a mobile 
phone—communicate via text messages [1, 2]. 
Girls text slightly more often than boys, but, in 
contrast to other forms of technology, there are 
limited differences in rates of texting by socio-
economic status, race, or ethnicity [1–3]. Partly 
due to its high availability and use, texting is 
highly engaging for adolescents, with some stud-
ies suggesting that it is more engaging than other 
forms of technology-based interventions, because 
it “feels comfortable” to teens [4–8]. From a user 
experience perspective, the use of text messaging 
is standard; therefore, there is a limited need for 
explanation about the features of a text-message 
program. Finally, phone apps can easily be erased 
from a phone, while the ability to send or receive 
text messages is inherent to a phone [9].

Text-message interventions are also relatively 
inexpensive to develop and maintain. No formal 
design experience is needed to create an engag-
ing text-message intervention, as there is no 
graphical user interface to design (although, as 
will be discussed below, it is still important to 
conduct high-quality formative development 
work). Texts cost a fraction of a penny to send, 
and most users have unlimited texting plans, so 
there is rarely an added cost to patients to receive 
the messages. Text messaging is platform- 
agnostic, so no programming is required for dif-
ferent phone operating systems, nor does it need 
to be updated when operating systems change.

Most importantly, as will be discussed below, 
there is extensive evidence that text messaging is 
effective in changing health behaviors, including 

behaviors associated with serious mental illness, 
when well-designed and well-implemented [7, 
10–14].

 A Growing Body of Evidence 
for Text-message interventions 
for Adolescent Mental Health

 Self-Monitoring

One of the oldest, and easiest, ways to use text 
messaging for mental healthcare is as an assess-
ment tool. Dating back to the mid-2000s, 
researchers and clinicians have used regular 
(twice-daily, daily, weekly) text-message assess-
ments to track patient symptoms and predict 
worsening symptoms. These assessments range 
from complex surveys (such as the “mobiletype” 
research program), which texted teens daily with 
questions about a mood, stress, alcohol use, and 
other daily activities and then synthesized the 
information for their primary care provider [15] 
to simpler single-question daily assessments and 
appointment reminders [16]. These text- message- 
based momentary assessments are highly feasible 
and have high rates of completion. They have 
high correlation with traditional measurements of 
mental illness (particularly for depressive symp-
toms) [16, 17]. Some studies suggest that by sim-
ply conducting daily text assessments, adolescents 
may experience improved emotional self- 
awareness, reduced depressive symptoms, and 
reduced anxiety symptoms [17, 18]. Daily self- 
assessments may also increase adolescent pri-
mary care practitioners’ likelihood of engaging 
patients in appropriate outpatient mental health 
services [18]. Commercial web-based services, 
such as Mood 24/7 (https://www.mood247.
com/), also exist to facilitate such assessments 
and integrate them into health records.

 Depression

Multiple studies have been shown that text mes-
saging can improve patient engagement in and 
coordination with depression care and compliance 
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with appointments and medications [13, 19, 20]. 
Only a few studies of text messaging as an adjunct 
to mental healthcare have been completed with 
adolescents. One study showed that text messag-
ing facilitates coordination with mental health out-
reach workers, although this study did not have a 
comparison group [21]. Another small study 
showed that regular texting with a therapist (in 
conjunction with other technology- augmented 
cognitive behavioral therapy trainings) signifi-
cantly improved adolescents’ therapeutic alliance 
and comprehension of CBT concepts [22]. In this 
case, texting did not significantly improve depres-
sive symptoms compared to usual care, although 
changes might have been difficult to detect due to 
the small sample size (total n = 72).

Two interventions (MEMO and iDOVE) have 
examined the use of text messaging for primary 
or secondary depression prevention. MEMO was 
studied in New Zealand as a school-based univer-
sal prevention technique [23]. It consisted of 
9 weeks of twice-daily automated text messages 
(including pure text, links to videos and cartoons, 
and access to a mobile website). Preliminary 
results from a randomized trial of 855 students 
(aged 13–17) showed high acceptability and 
engagement, with over 75% of intervention par-
ticipants viewing at least one text message. 
Although preliminary results suggested higher 
subjective positivity among intervention partici-
pants than control participants, to our knowledge, 
formal outcomes have not been published.

iDOVE (intervention for DepressiOn and 
Violence prevention in the Emergency depart-
ment) targets high-risk adolescents with mild-to- 
moderate depressive symptoms and a history of 
peer physical violence who visit the emergency 
department. The iDOVE intervention consists of 
a brief in-person motivational interviewing ses-
sion, followed by 8 weeks of automated daily 
mood assessments and automated, tailored CBT- 
based text curriculum. A pilot study showed 
high engagement (with 80% of daily texts receiv-
ing a response) and a significant decrease in 
depressive symptoms among intervention par-
ticipants, although there was no comparison 
group [24]. A pilot randomized controlled trial 
showed a trend toward improved depressive 

symptoms in youth who were more symptomatic 
at baseline, compared to enhanced usual care 
[25]. A fully powered randomized controlled 
trial is in planning stages.

 Suicide

The potential for text messaging in suicide pre-
vention falls into three categories along the pre-
vention continuum: extension of preventive 
interventions, crisis text intervention, and post-
crisis text support.

School-based universal prevention programs 
show promise for reducing youth suicide [26, 
27]. Help-seeking norms and behaviors, youth–
adult connectedness, and strategies for emotion 
regulation are promising targets [26, 28, 29]. 
However, reaching a diverse array of young stu-
dents with intervention content is a challenge. 
One program currently being piloted seeks to 
overcome this challenge by using text messaging 
to reinforce and extend school-based suicide pre-
vention. Text4Strength [30, 31] is being tested as 
an extension of Sources of Strength [26], 
evidence- based peer network intervention for 
schools. Text4Strength uses text- and video- 
based testimonials from school peer leaders to 
encourage help-seeking, youth–adult connected-
ness, and strategies for emotion self-regulation. 
In a small pilot [Pisani, personal communica-
tion], the intervention was found to be feasible 
and appealing. The authors found two surprising 
results that inform adolescent future school or 
other universal texting interventions. First, stu-
dents found texts useful regardless of whether 
they replied often; this finding suggests that stu-
dents perceived the texts as invitations to interact 
when an interest or need arose. Understanding 
this attitude can help set realistic expectations 
about participation. Second, few students 
watched the videos. Students reported being 
 limited by time, location, and bandwidth/capabil-
ity. It is possible that texting and video are not a 
natural fit for interventions; text messaging is an 
on- the- go medium but videos require you to stop 
and watch. At the time of this publication, a ran-
domized trial is under way to test the efficacy of 
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a revised version of Text4Strength that does not 
rely on videos.

Crisis counseling via text is a second promis-
ing new avenue for addressing youth suicidal 
behavior. Young people at risk for suicide have 
historically been reluctant to seek help from cri-
sis services. Shame and over reliance on self have 
been primary barriers to adolescents seeking help 
from crisis services [32]. Text messaging may 
overcome these barriers by offering added pro-
tection from emotional exposure and vulnerabil-
ity. Crisis Text Line (http://www.crisistextline.
org/) is by far the nation’s largest provider of cri-
sis services via text with more than 450,000 
young people projected to reach out for help in 
2017—many at high risk for suicide (Personal 
communication, Pisani). Research is under way 
to understand the population of texters, their rea-
sons for texting an anonymous crisis line, and 
how they view their access to support from adults 
in their lives. This information is critical for 
improving and evaluating crisis text services and 
ultimately for developing text counseling 
approaches that not only relieve suicidal crises 
but put youth on a path toward greater support in 
their natural environments. The raw number of 
youth who reach out to the service speaks to the 
unmet need among young people for an anony-
mous source of help and empathy and the desire 
to interact using their predominant and most 
comfortable communication medium.

Finally, automated text messages may be a 
powerful way to extend caring contacts and 
safety information to individuals who have expe-
rienced a suicidal crisis or attempt. Post-acute 
crisis interventions have been piloted and are cur-
rently being tested [33]. These interventions gen-
erally deliver “caring contacts” [34, 35] and 
information related to help-seeking, distress tol-
erance, and safety planning. For example, the 
“suicide intervention assisted by messages” 
(SIAM) sends text messages to patients starting 
2 days after discharge from an inpatient service. 
Approximately ten different messages are sent at 
increasing time intervals (1 week, 1 month) for 
6 months; these messages communicate care for 

the patient’s experience and suffering, remind 
them of their discharge plans, and provide con-
tact numbers for help-seeking [33]. A random-
ized trial of the intervention is currently under 
way.

 Alcohol, Smoking, and  
Substance Abuse

Use of alcohol, cigarettes, and substances often 
coexists with mental illness. As such, texting 
interventions that show promise in reducing ado-
lescent and young adult alcohol abuse, smoking 
cessation, and substance abuse may be useful to 
patients with mental illness.

In a smoking cessation intervention using 
text messaging, investigators designed mes-
sages to be nonjudgmental, build rapport, and 
encourage participants to stop smoking based 
on the principles of motivational interviewing 
[36]. Those in the texting intervention experi-
enced a reduction in smoking days. To address 
alcohol abuse, the Texting to Reduce Alcohol 
Consumption trial randomized a subset of 
young adults who received texting assessments 
and feedback when asked to respond to drink-
ing-related queries and received real-time tex-
ting feedback both before and after the weekend 
[37]. The intervention group reduced self-
reported binge drinking and drinks consumed 
by day as compared to controls. Similarly 
showing promising results, in Project ESQYIR 
(Educating and Supporting Inquisitive Youth in 
Recovery), a mobile-based aftercare interven-
tion for youth transitioning out of a substance 
abuse treatment program, participants were 
sent three types of text messages for 12 weeks: 
daily self-monitoring texts, a daily wellness 
recovery tip, and substance abuse education 
and social support resource information on 
weekends [38]. Automated texts were sent to 
youth based on predetermined rules linking to 
patient characteristics and resulted in sustained 
recovery over time compared to the aftercare-
as- usual group.
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 How to Design and Select a  
Text- Message Intervention

Understanding how to evaluate mental health 
text-message programs requires knowledge of 
what makes a texting platform both effective and 
engaging [7, 37–39]. In this section, we will dis-
cuss the essential features to examine when 
choosing a texting platform that converses with, 
educates, and counsels adolescent patients.

 Engagement

To catch the attention of a technologically savvy 
adolescent, the program must be engaging. Three 
strategies to increase patient engagement are per-
sonalization or tailoring, interactivity, and recog-
nition of adolescents’ preferences for a positive, 
relatable voice [8, 40].

Personalized communication engages teens to 
read, think, and act [41, 42]. Personalized text 
messaging can incorporate anything from the 
user’s name and area of residence to prewritten 
statements written by respondents to be incorpo-
rated into their text messages. Texts can be tai-
lored, meaning that information about that 
individual is used to determine which context he 
or she will receive. Adolescent opinions vary on 
preferred timing of messages, ranging from ran-
dom to regular, and on tone, with preference 
ranging from professional without abbreviations 
to conversational without slang [43, 44]. Texts 
can also be personalized based on preferred time 
of day, frequency, or tone. For example, in 
iDOVE (described above) [24], three streams of 
messages were created based on violence levels 
and gender. The streams were alike in content but 
differed in types of behavioral activity, and ado-
lescent participants received the stream that 
matched their baseline characteristics.

Interactivity is key to engaging youth with 
texting [37, 40, 45, 46]. Two-way texting mimics 
a digital conversation between the clinician and 
participant, creating the feeling of a “pocket 
counselor” [6, 39]. This can be in the form of a 

live-clinician texting back in real time or can be 
achieved by automated texting algorithms [47].

Finally, given the 160-character limit that 
most carriers still impose, every word of a text 
message is important. There is a robust body of 
evidence that messages that are positive, or gain- 
framing, are the most likely to promote preven-
tion behaviors. Such messages highlight the 
benefits of engaging in a particular behavior 
rather than stressing the consequences of failing 
to engage in the behavior (loss-frame) [48]. 
Several qualitative studies have also highlighted 
adolescent preferences for messages that were 
positive, relevant, funny, short, and non- 
accusatory [43, 49].

 Rigorous Design

It is important for clinicians and researchers alike 
to consider “good design” when developing or 
choosing a text-message program for patients. 
Below, we describe the characteristics of a rigor-
ously designed text-message mental health inter-
vention. If a clinician is evaluating potential 
programs for their patients, this description may 
serve to guide their questions for the intervention 
developer.

An effective text-message intervention is 
more likely to be based on strong theory and 
extensive formative research, conducted prior 
to and after the design of a text-message inter-
vention [23, 50, 51]. Text-message interven-
tions based on theory and behavioral change 
methods lead to greater intervention effect 
[52]. Popular theories or models such as the 
health belief model, theory of planned behav-
ior, social cognitive theory, and transtheoreti-
cal stages of change have been used as a 
foundation for successful text-message inter-
ventions [53]. The psychology of cognitive 
behavioral therapy and motivational interview-
ing (MI) has also been translated into text mes-
sages [24, 36]. Often, each text corresponds to 
a theory, model, or psychology and, in essence, 
has a reason for being there.
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Also important to the design of an effective 
texting intervention is the collaboration of a mul-
tidisciplinary team of researchers and patient 
stakeholders, including adolescents, to define the 
curriculum that the text messages intend to teach. 
For instance, in designing Text4Strength, a 
school-based universal texting intervention 
described above, suicide prevention researchers 
and human–computer interaction specialists built 
the intervention based on a prior theory-based, 
efficacious program (Sources of Strength [26]) 
and adapted the evidence-based content with 
extensive involvement of high school peer “opin-
ion leaders” [30].

After the texting curriculum is built, participa-
tory design is critical to build an intervention that 
matches adolescent perspectives. This can take 
the form of semi-structured interviews, focus 
groups, or quantitative assessments. For example, 
to design a pregnancy prevention texting inter-
vention, researchers conducted semi-structured 
interviews with adolescent females focusing on 
the barriers and enablers to initiating contracep-
tion; such information was then reformatted into 
text messages [54]. Focus groups were conducted 
by investigators in Australia to examine behavior 
change after implementing a texting intervention 
to promote safer sex behaviors [55]. Lastly, to 
quantitatively assess messages, researchers are 
turning to the Internet and crowd surfing to gather 
large samples [56, 57]. One popular mechanism 
is through Amazon Mechanical Turk (mTurk), an 
online communication platform where partici-
pants can perform human intelligence tasks 
(HITs). By gathering such feedback, texts can be 
edited iteratively, both increasing user accept-
ability and making the mental health intervention 
patient-centered.

 Potential Challenges for Text- 
Message Mental Health 
Interventions

 Privacy and Security

The United States’ Health Insurance Portability 
and Accountability Act (HIPAA) and Health 

Information Technology for Economic and 
Clinical Health (HITECH) Act establish stan-
dards for privacy, security, and confidentiality 
of healthcare data. Recent clarifications of 
HIPAA and HITECH from the US government 
state that unencrypted text messaging is not 
permissible between providers. The extent to 
which healthcare providers can engage in unen-
crypted text messaging with patients (with 
explicit patient permission) is under debate [58, 
59]. Some healthcare organizations have con-
cerns that text messaging may violate their 
obligation to protect patients’ health informa-
tion. Others use unencrypted text messaging 
(with proper legal releases from the patient), 
arguing that not doing so violates patients’ 
rights to accessing medical care when and how 
it is desired. This debate suggests that, prior to 
engaging in text-message interventions with 
patients, providers should consult with their 
hospital or practice risk management and legal 
team.

Additionally, clinicians should consider issues 
of ambient privacy (in which another person sees a 
text message, just by being next to the recipient) 
and issues with parental monitoring of text mes-
sages. These potential violations of patient privacy 
should be discussed at the time of patient enroll-
ment in a text-message interventions.

 Not a Substitute for In-Person Care

It is critically important to emphasize that text 
messaging is not a substitute for in-person care, 
particularly for serious mental illness. As texting 
may not be able to replace the personal one-on- 
one clinical patient connection, many interven-
tions use texting as an addendum to a clinician’s 
practice [47]. As described above, many studies 
suggest that such a multimodal approach may 
improve compliance and increase efficacy.

Many text-message interventions also include 
stringent ethical safeguards, to ensure that patients 
with acute mental health crises are adequately 
cared for. These safeguards range from automated 
“crisis” responses (responses sent to the texting 
server that are received outside of the expected 
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time range or responses containing information 
that does not meet the system’s expected criteria) 
to immediate notification of licensed independent 
mental health providers on receipt of an unex-
pected message from a patient and to direction to 
real-time, nonaffiliated crisis services (such as 
Crisis Text Line, Samaritans, or local mental 
health crisis counselors). To our knowledge, no 
formal evaluation of adverse effects of text-mes-
sage-based mental health interventions has been 
conducted, although evaluations of nonmental-
health text-message interventions suggest limited 
risk [60].

 Lack of Commercially Available 
Programs

Finally, as is true for all mental health interven-
tions, it is essential for providers to demand evi-
dence of efficacy prior to deployment of an 
intervention. Unfortunately, to our knowledge, no 
commercially based mental health text- message 
interventions have efficacy data from rigorous, 
randomized controlled trials. In general, few well-
developed, efficacious text- message interventions 
are commercially available. To overcome this bar-
rier, we suggest that interested health systems 
contact the designers of potentially interested 
text-message interventions.

 Future Directions for Text-Message 
Mental Health Interventions

The long-term potential for text-based mental 
health interventions extends beyond current tech-
nologies for exchanging text. The platforms and 
protocols for exchanging text messages continu-
ally advance. Older technologies such as short 
messaging systems (the classic form of “text 
messaging”) are rapidly being replaced world-
wide by Internet-enabled applications such as 
WhatsApp, Twitter direct messaging, and 
Facebook Messenger. Emojis, images, and other 
media commonly accompany text. Nevertheless, 
the lessons learned from research on classical 
“text-message” interventions will likely translate 

well to the broader category of interactive text 
interventions that will emerge in the future.

Additionally, computers’ advancing ability to 
understand and interact intelligently with human 
texters will have a profound impact. As artificial 
intelligence (AI) improves, text-message inter-
ventions will get better and smarter. Rhee and 
colleagues [61] demonstrated feasibility of using 
AI in a text-messaging youth asthma intervention 
in which adolescents received open-ended 
prompts each morning inquiring about their 
symptoms. Based on the texter’s response, the 
computer delivered management advice. To 
address cases where AI was not sufficient to 
understand and respond, the developers made 
creative use of a human “wizard,” a staff person 
who could be alerted if the computer could not 
decipher the message and temporarily take over 
the interaction. While this achievement is impres-
sive, an even greater degree of AI technology is 
likely to be needed in the complex context of 
mental health interventions, where symptoms are 
often harder to pinpoint or even recognize. Going 
forward, improved AI in interactions in mental 
health texting interventions would improve the 
conformability (the degree to which a technology 
fits into one’s life) of current text-message 
interventions.

Finally, the field awaits true “dissemination 
and implementation” studies—in which text- 
message mental health interventions are put into 
place in real-world settings.

 Case Resolution

After quickly reviewing the literature and talking 
to your colleague, you realize that Jayson would 
be eligible for the text-message intervention. He 
enthusiastically consents to the study. You also 
call Jayson’s pediatrician to let her know about 
your findings and to encourage follow-up.

A couple of months later, you get an email 
from the pediatrician, thanking you for your 
care. She tells you that Jayson has “improved 
a lot,” particularly by developing improved 
emotional awareness and decreasing his 
involvement in physical fights. He also 
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reached out to a  school- based therapist based 
on his increased awareness of his mood vari-
ability from participating in the program. She 
wants to know if the program is available to 
her other patients. You tell her that you’ll get 
back to her!
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Online Therapy for Adolescent 
Mental Health

Huma Ali Khan, Karen Bernstein, 
and Benjamin Van Voorhees

Since the early 2000s, there have been increas-
ing interest and efforts in improving the effi-
ciency and availability of mental health services. 
E-mental health, defined as “mental health ser-
vices and information delivered or enhanced 
through the Internet and related technologies” 
[1], is a growing field of research that has aided in 
the development of Internet-/technology-based 
health applications and programs [2]. Benefits of 
e-mental health programs and interventions 
include improved accessibility for hard-to-reach 
populations, convenience, and self-paced ser-
vices [3], anonymity for those who feel stigma 
from traditional services, and cost-efficiency [2]. 
Additionally, studies have shown that young 
adults use e-mental health care as a means of 
self-help which can enhance conventional care 
[4, 5]; one review reported a mean of 38.4% 
(range 18–53%) of young people who use 
e- mental health care for self-help [6]. Although 
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Patient Case

Angela is a 17-year-old female who pres-
ents to her outpatient family practice clinic 
in rural Idaho with her mother and has 
complaints of difficulty sleeping, decreased 
energy, loss of appetite, and “feeling 
down.” She also notes that she frequently 
worries about her school, work, health, and 
well-being of her family. Angela’s family 
recently moved to Idaho from Connecticut, 
which was also stressful for Angela. Her 
mother has a history of depression and has 
been treated with SSRIs and psychotherapy 
in the past. Angela and her mother are both 
interested in Angela starting therapy for 
her anxiety and depressed mood. 
Unfortunately, there are no certified mental 
health professionals in the area. Angela 

asks about other options for therapy; she 
has heard about a clinic in a nearby city 
that offers computerized cognitive behav-
ioral therapy.

Angela and mom ask about the effec-
tiveness of computerized therapy and its 
utility in treating anxiety and depression 
in adolescents.
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there has been concern that e-mental health appli-
cations would hinder the outreach to mental pro-
fessionals, there has been no evidence of 
reduction of mental health-seeking behavior [4]. 
The efficacy of online mental health therapy can 
be dependent on the design of the intervention. A 
meta-analysis of Internet-based cognitive behav-
ioral therapy (iCBT) studies showed that high 
effect size for reduction of mood symptoms was 
related to the presence of therapist support (mon-
itoring and feedback) vs. iCBT with no therapist 
support [7]. Another review suggested that accu-
rate diagnoses and targeted iCBT can help create 
a better patient to treatment match [8]. Internet- 
based cognitive behavioral therapy has been 
studied in both adults and adolescents and offers 
a unique, effective, and cost-efficient strategy in 
treatment of depression, anxiety, and other men-
tal health disorders (Table 16.1). Other online- 
therapy modalities, such as e-counseling, have 
been used for both early intervention and treat-
ment [9]. As Internet-based therapy continues to 
develop, medical and mental health-care systems 
and providers will need to adapt to integrate this 
new technology into standard care [9]. The fol-
lowing is a review of the most recent and more 
widely studied adult Internet-based and comput-
erized therapies as well as the developing litera-
ture on the efficacy of e-mental health services 
for adolescents. Research on implementation of 
e-mental health programs in clinic and school 
settings as well as in worldwide adaptations has 
demonstrated the benefits, challenges, and poten-
tial solutions for effective dissemination of online 
and computerized therapy.

 Internet-Based Cognitive 
Behavioral Therapy (iCBT) in Adults

A cross-sectional survey of a sample of 
US-accredited training programs in psychiatry, 
psychology, and social work showed a gap 
between scientific evidence for psychotherapy 
and clinical training, resulting in a lack of mental 
health providers with adequate evidence-based 
training [10]. This is one of the reasons why 
Internet-based cognitive behavioral therapy 

(iCBT) and computerized CBT (cCBT, CBT over 
a computer in clinic) for adults are the attractive 
treatment options. In the past decade, several 
meta-analyses of adult e-mental health therapy 
studies have demonstrated the efficacy of com-
puterized therapy for treatment of depression and 
anxiety. One meta-analysis of 23 adult random-
ized controlled trials (RCT) comparing effects of 
computerized psychotherapy (CBT or exposure 
therapy) vs. a control or face-to-face therapy for 
anxiety disorders reported a large effect size over 
control conditions (Cohen’s d = 1.1); computer-
ized psychotherapy as a whole was as effective as 
face-to-face psychotherapy [11]. Another meta- 
analysis of 12 randomized controlled trials (RCT) 
on adult computerized therapy for depression 
showed a moderate effect size (0.42), with greater 
effect size for therapist-supported therapy [12]. 
In 2010, a meta-analysis by Andrews et al. [3] 
evaluated 22 randomized controlled trials of 
computerized or Internet-based CBT for adults 
with major depression, social phobia, panic dis-
order, or generalized anxiety disorder and showed 
superiority of computerized therapy (cCBT and 
iCBT) over the control group (mean effect size 
0.88); five studies compared computerized CBT 
with face-to-face CBT and both modes were 
equally effective [3]. A more recent meta- analysis 
[13] of 16 randomized controlled trials on adults 
with depressive symptoms receiving self-guided 
iCBT compared with controls (usual care, wait-
ing list, attention control) showed that partici-
pants with iCBT had lower depression symptom 
severity and a greater treatment response com-
pared to participants in the control group; also, 
there were no significant differences in iCBT 
treatment outcomes associated with sociodemo-
graphic characteristics [13].

The need for evidence-based and accessible 
mental health care, specifically iCBT, has led to 
the development of a free online service for 
adults, the MindSpot Clinic [14]. Australia’s 
government- funded e-mental health strategy, the 
MindSpot Clinic, was designed to provide 
therapist- guided e-mental health services for 
more than 10,000 adults with anxiety and depres-
sion per year [15]. Through the MindSpot Clinic, 
four iCBT treatment courses are offered over 4–6 

H.A. Khan et al.



219

Ta
b

le
 1

6
.1

 
A

do
le

sc
en

t s
tu

di
es

 o
n 

cC
B

T
 a

nd
 iC

B
T

 f
or

 d
ep

re
ss

io
n 

an
d 

an
xi

et
y

C
on

di
tio

n
Sa

m
pl

e
In

te
rv

en
tio

n
D

es
ig

n
A

ttr
iti

on
Fi

nd
in

gs
C

ou
nt

ry
A

va
ila

bi
lit

y

A
be

le
s 

et
 a

l. 
(2

00
9)

 [
39

]

D
ep

re
ss

io
n

N
 =

 2
3

A
ge

 1
2–

16
St

re
ss

bu
st

er
s

U
nm

on
ito

re
d

E
ig

ht
 s

es
si

on
s

30
–4

5 
m

in

N
o 

co
nt

ro
l

Pr
e-

/p
os

t-
 

in
te

rv
en

tio
n 

co
m

pa
ri

so
n

70
%

 c
om

pl
et

ed
 a

ll 
se

ss
io

ns
78

%
 o

f 
co

m
pl

et
er

s 
di

ag
no

si
s 

fr
ee

 
po

st
-i

nt
er

ve
nt

io
n

93
%

 d
ia

gn
os

is
 f

re
e 

at
 3

 
m

on
th

s

E
ng

la
nd

C
al

ea
r 

et
 a

l. 
(2

00
9)

 [
50

]

D
ep

re
ss

io
n 

an
d 

an
xi

et
y

N
 =

 1
47

7
A

ge
 1

2–
17

 
ye

ar
s

M
oo

dG
ym

5 
iC

B
T

 m
od

ul
es

 
ov

er
 5

 w
ee

ks
 

ad
m

in
is

te
re

d 
by

 
sc

ho
ol

 te
ac

he
rs

R
C

T
1.

 M
oo

dG
ym

2.
 C

on
tr

ol
 g

ro
up

32
.7

%
 c

om
pl

et
ed

 
al

l m
od

ul
es

Si
gn

ifi
ca

nt
 r

ed
uc

tio
n 

in
 

an
xi

et
y 

fo
r 

M
oo

dG
ym

 
co

m
pa

re
d 

to
 c

on
tr

ol
 

(C
oh

en
’s

 d
: 0

.1
5–

0.
25

)
Si

gn
ifi

ca
nt

 r
ed

uc
tio

n 
in

 
de

pr
es

si
on

 a
m

on
g 

m
al

es
 

(C
oh

en
’s

 0
.2

7–
0.

43
)

A
us

tr
al

ia
A

va
ila

bl
e 

on
lin

e 
to

 th
e 

pu
bl

ic
 f

or
 a

 
sm

al
l a

nn
ua

l f
ee

K
ha

nn
a 

an
d 

K
en

da
ll 

(2
01

0)
 [

36
]

A
nx

ie
ty

N
 =

 4
9

A
ge

 7
–1

3 
ye

ar
s

C
am

p-
C

op
e-

A
-L

ot
 

(C
C

A
L

)
12

 th
er

ap
is

t-
 

m
on

ito
re

d 
C

B
T

 
se

ss
io

ns

R
C

T
1.

 C
C

A
L

2.
 I

nd
iv

id
ua

l 
C

B
T

 (
IC

B
T

)
3.

 C
om

pu
te

r-
 

as
si

st
ed

 
ed

uc
at

io
n,

 
su

pp
or

t, 
an

d 
at

te
nt

io
n 

(C
E

SA
)

92
%

 c
om

pl
et

ed
 a

ll 
se

ss
io

ns
Si

gn
ifi

ca
nt

 r
ed

uc
tio

n 
in

 
an

xi
et

y 
fo

r 
C

C
A

L
 a

nd
 

IC
B

T
 c

om
pa

re
d 

to
 c

on
tr

ol
Po

st
tr

ea
tm

en
t, 

81
%

 o
f 

C
C

A
L

 p
ar

tic
ip

an
ts

, 7
0 

%
 o

f 
IC

B
T

 p
ar

tic
ip

an
ts

, a
nd

 1
9%

 
of

 C
E

SA
 p

ar
tic

ip
an

ts
 n

o 
lo

ng
er

 m
et

 c
ri

te
ri

a 
fo

r 
pr

im
ar

y 
an

xi
et

y 
di

ag
no

si
s

Pa
re

nt
s 

an
d 

ch
ild

re
n 

ra
te

d 
C

C
A

L
 a

cc
ep

ta
bl

e

A
us

tr
al

ia
So

ft
w

ar
e 

av
ai

la
bl

e 
fo

r 
pu

rc
ha

se
 o

nl
in

e 
fo

r 
in

di
vi

du
al

s 
an

d 
in

st
itu

tio
ns

M
ar

ch
 

et
 a

l. 
(2

00
8)

 [
33

]

A
nx

ie
ty

N
 =

 7
3

A
ge

 7
–1

2 
ye

ar
s

B
R

AV
E

Te
n 

w
ee

kl
y 

60
-m

in
 

ch
ild

 C
B

T
 s

es
si

on
s

Si
x 

w
ee

kl
y 

60
-m

in
 

pa
re

nt
 C

B
T

 
se

ss
io

ns
B

oo
st

er
 s

es
si

on
s 

at
 

1 
an

d 
3 

m
on

th
s

T
he

ra
pi

st
 g

ui
de

d

R
C

T
1.

 I
nt

er
ne

t-
ba

se
d 

C
B

T
 (

N
E

T
)

2.
 W

ai
t-

lis
t 

co
nt

ro
l

Po
st

tr
ea

tm
en

t: 
33

%
 c

hi
ld

re
n,

 
60

%
 a

du
lts

 
co

m
pl

et
ed

 a
ll 

se
ss

io
ns

6-
m

on
th

 
fo

llo
w

-u
p:

 6
2%

 
ch

ild
re

n,
 7

2%
 

ad
ul

ts
 c

om
pl

et
ed

 
al

l s
es

si
on

s

Po
st

tr
ea

tm
en

t, 
N

E
T

 
pa

rt
ic

ip
an

ts
 h

ad
 s

m
al

l b
ut

 
si

gn
ifi

ca
nt

 r
ed

uc
tio

n 
in

 
an

xi
et

y 
an

d 
fu

nc
tio

ni
ng

 
co

m
pa

re
d 

to
 c

on
tr

ol
6-

m
on

th
 f

ol
lo

w
-u

p:
 7

5%
 o

f 
N

E
T

 c
hi

ld
re

n 
fr

ee
 o

f 
pr

im
ar

y 
an

xi
et

y 
di

ag
no

si
s

A
us

tr
al

ia
A

va
ila

bl
e 

on
lin

e 
to

 th
e 

pu
bl

ic
 (

in
 

an
d 

ou
t o

f 
A

us
tr

al
ia

) 
fo

r 
a 

fe
e

(c
on

tin
ue

d)

16 Online Therapy for Adolescent Mental Health



220

Ta
b

le
 1

6
.1

 
(c

on
tin

ue
d)

C
on

di
tio

n
Sa

m
pl

e
In

te
rv

en
tio

n
D

es
ig

n
A

ttr
iti

on
Fi

nd
in

gs
C

ou
nt

ry
A

va
ila

bi
lit

y

R
ob

in
so

n 
et

 a
l. 

(2
01

6)
 [

48
]

D
ep

re
ss

io
n 

w
ith

 s
ui

ci
da

l 
id

ea
tio

n

N
 =

 3
2

A
ge

 1
4–

18
 

ye
ar

s

R
ef

ra
m

e-
IT

8-
w

ee
k 

in
te

rv
en

tio
n

Sc
ho

ol
 b

as
ed

 
T

he
ra

pi
st

- 
m

on
ito

re
d 

cC
B

T
 

m
od

ul
es

 f
oc

us
ed

 
on

 s
ui

ci
de

 id
ea

tio
n 

m
an

ag
em

en
t

Pi
lo

t s
tu

dy
Pr

e-
/p

os
tte

st
 

in
te

rv
en

tio
n 

co
m

pa
ri

so
n

65
%

 c
om

pl
et

ed
 a

ll 
ei

gh
t s

es
si

on
s

Si
gn

ifi
ca

nt
 r

ed
uc

tio
n 

in
 

de
pr

es
si

ve
 s

ym
pt

om
s 

(m
od

er
at

e 
ef

fe
ct

 s
iz

e 
0.

6)
, 

su
ic

id
al

 id
ea

tio
n 

(m
od

er
at

e 
ef

fe
ct

 s
iz

e,
 0

.6
6)

, a
nd

 
ho

pe
le

ss
ne

ss
 (

sm
al

l e
ff

ec
t 

si
ze

, 0
.4

6)
 a

ft
er

 in
te

rv
en

tio
n

A
us

tr
al

ia

Sa
nt

uc
ci

 
et

 a
l. 

(2
01

3)
[5

6]

D
ep

re
ss

io
n 

an
d 

an
xi

et
y

N
 =

 4
4

A
ge

 1
8–

32
 

ye
ar

s 
(m

ea
n 

ag
e 

23
)

B
ea

ti
ng

 th
e 

B
lu

es
E

ig
ht

 w
ee

kl
y 

50
-m

in
 s

es
si

on
s 

U
ni

ve
rs

ity
 b

as
ed

Pi
lo

t s
tu

dy
1.

 c
C

B
T

 w
ith

 
em

ai
l r

em
in

de
r

2.
 c

C
B

T
 w

ith
 n

o 
re

m
in

de
r

1.
 c

C
B

T
 w

ith
 

re
m

in
de

r:
 1

4%
 

co
m

pl
et

ed
 e

ig
ht

 
se

ss
io

ns
2.

 c
C

B
T

 w
ith

 n
o 

re
m

in
de

r:
 1

3%
 

co
m

pl
et

ed
 e

ig
ht

 
se

ss
io

ns

1.
 S

ig
ni

fic
an

t r
ed

uc
tio

ns
 in

 
an

xi
et

y,
 d

ep
re

ss
iv

e 
sy

m
pt

om
s,

 a
nd

 f
un

ct
io

na
l 

im
pa

ir
m

en
t a

ft
er

 tr
ea

tm
en

t 
co

m
pl

et
io

n
2.

 H
ig

h 
at

tr
iti

on
 r

at
e

3.
 N

o 
di

ff
er

en
ce

 in
 s

es
si

on
 

co
m

pl
et

io
n 

be
tw

ee
n 

em
ai

l 
re

m
in

de
r 

an
d 

no
 r

em
in

de
r 

gr
ou

ps

U
ni

te
d 

St
at

es
A

va
ila

bl
e 

on
lin

e 
to

 th
e 

pu
bl

ic
 f

or
 a

 
fe

e

Sp
en

ce
 

et
 a

l. 
(2

01
1)

 [
35

]

A
nx

ie
ty

N
 =

 1
15

A
ge

 1
2–

18
 

ye
ar

s

B
R

AV
E

Te
n 

w
ee

kl
y 

60
-m

in
 

ch
ild

 iC
B

T
 

se
ss

io
ns

Si
x 

w
ee

kl
y 

60
-m

in
 

pa
re

nt
 iC

B
T

 
se

ss
io

ns
T

he
ra

pi
st

 g
ui

de
d 

bo
os

te
r 

se
ss

io
ns

 a
t 

1 
an

d 
3 

m
on

th
s

R
C

T
1.

 I
nt

er
ne

t-
ba

se
d 

tr
ea

tm
en

t (
N

E
T

)
2.

 C
lin

ic
-b

as
ed

 
tr

ea
tm

en
t 

(C
L

IN
)

3.
 W

ai
t-

lis
t 

co
nt

ro
l (

W
L

C
)

12
-m

on
th

 
fo

llo
w

-u
p:

N
E

T
: 5

7 
%

 
ad

ol
es

ce
nt

s,
 7

9%
 

pa
re

nt
s 

co
m

pl
et

ed
 

al
l s

es
si

on
s

C
L

IN
: 7

9%
 

ad
ol

es
ce

nt
s,

 7
9%

 
pa

re
nt

s 
co

m
pl

et
ed

 
al

l s
es

si
on

s

Si
gn

ifi
ca

nt
ly

 g
re

at
er

 
re

du
ct

io
ns

 in
 a

nx
ie

ty
 

sy
m

pt
om

s 
fo

r 
N

E
T

 a
nd

 
C

L
IN

 p
ar

tic
ip

an
ts

 
co

m
pa

re
d 

to
 W

L
C

 a
t 1

2 
w

ee
ks

12
-m

on
th

 f
ol

lo
w

-u
p:

 7
8.

4%
 

in
 N

E
T

 a
nd

 8
0.

6%
 in

 C
L

IN
 

co
nd

iti
on

s 
fr

ee
 o

f 
pr

im
ar

y 
an

xi
et

y 
di

ag
no

si
s

A
do

le
sc

en
t s

at
is

fa
ct

io
n 

ra
tin

gs
 e

qu
al

 f
or

 N
E

T
 a

nd
 

C
L

IN
 c

on
di

tio
ns

 P
ar

en
t 

sa
tis

fa
ct

io
n 

sl
ig

ht
ly

 h
ig

he
r 

fo
r 

C
L

IN
 c

on
di

tio
n

A
us

tr
al

ia
A

va
ila

bl
e 

on
lin

e 
fo

r 
a 

fe
e 

fo
r 

ch
ild

re
n,

 te
en

s,
 

an
d 

pa
re

nt
s

H.A. Khan et al.



221

Sp
en

ce
 

et
 a

l. 
(2

00
6)

 [
32

]

A
nx

ie
ty

N
 =

 7
2

A
ge

 7
–1

4 
ye

ar
s

C
om

bi
ne

d 
cl

in
ic

 
an

d 
In

te
rn

et
- 

de
liv

er
ed

 C
B

T
 

(C
L

IN
-N

E
T

)
10

 w
ee

ks
 to

ta
l, 

5/
10

 w
er

e 
60

-m
in

 
iC

B
T

 s
es

si
on

s

R
C

T
1.

 C
L

IN
-N

E
T

2.
 C

lin
ic

- 
ba

se
d 

gr
ou

p 
C

B
T

 
(C

L
IN

IC
)

3.
 W

ai
t-

lis
t 

co
nt

ro
l

90
%

 c
om

pl
et

ed
 a

ll 
se

ss
io

ns
1.

 S
ig

ni
fic

an
t r

ed
uc

tio
n 

in
 

an
xi

et
y 

po
st

tr
ea

tm
en

t a
nd

 a
t 

12
-m

on
th

 f
ol

lo
w

-u
p 

fo
r 

C
L

IN
-N

E
T

 a
nd

 C
L

IN
IC

 
co

m
pa

re
d 

to
 c

on
tr

ol
2.

 C
L

IN
-N

E
T

: h
ig

h 
le

ve
ls

 
of

 a
cc

ep
ta

bi
lit

y,
 

co
m

pl
ia

nc
e,

 a
nd

 r
et

en
tio

n 
fo

r 
ch

ild
re

n 
an

d 
pa

re
nt

s

A
us

tr
al

ia
(S

ee
 a

bo
ve

 f
or

 
B

R
AV

E
)

T
ill

fo
rs

 
et

 a
l. 

(2
01

1)
 [

38
]

A
nx

ie
ty

N
 =

 1
9

A
ge

 1
5–

21
 

ye
ar

s

iC
B

T
9-

w
ee

k 
co

ur
se

M
in

im
al

 th
er

ap
is

t 
su

pp
or

t

R
C

T
1.

 iC
B

T
2.

 W
ai

t-
lis

t 
co

nt
ro

l

O
n 

av
er

ag
e,

 3
2%

 
co

m
pl

et
ed

 a
ll 

iC
B

T
 m

od
ul

es
N

o 
iC

B
T

 
pa

rt
ic

ip
an

ts
 

co
m

pl
et

ed
 iC

B
T

 
on

 ti
m

e

iC
B

T
 g

ro
up

 h
ad

 s
ig

ni
fic

an
t 

im
pr

ov
em

en
ts

 in
 s

oc
ia

l 
an

xi
et

y,
 g

en
er

al
 a

nx
ie

ty
, 

an
d 

de
pr

es
si

on
Im

pr
ov

em
en

ts
 m

ai
nt

ai
ne

d 
at

 1
-y

ea
r 

fo
llo

w
-u

p
A

ve
ra

ge
 w

ith
in

 a
nd

 
be

tw
ee

n 
gr

ou
p 

ef
fe

ct
 s

iz
es

 
(C

oh
en

’s
 d

) 
fo

r 
an

xi
et

y 
sc

al
es

 p
os

ttr
ea

tm
en

t 0
.9

8 
an

d 
1.

38
, r

es
pe

ct
iv

el
y

Sw
ed

en

va
n 

de
r 

Z
an

de
n 

et
 a

l. 
(2

01
2)

 [
43

]

Su
bt

hr
es

ho
ld

 
or

 m
ild

 
de

pr
es

si
on

N
 =

 2
44

A
ge

 1
6–

25
M

as
te

r 
Yo

ur
 M

oo
d

M
on

ito
re

d 
by

 
m

en
ta

l h
ea

lth
 

pr
of

es
si

on
al

Si
x 

se
ss

io
ns

90
 m

in
 e

ac
h

W
ai

t-
lis

t c
on

tr
ol

19
4/

24
4,

 8
0%

 
co

m
pl

et
ed

 a
ll 

se
ss

io
ns

Si
gn

ifi
ca

nt
 im

pr
ov

em
en

t i
n 

de
pr

es
si

ve
 s

ym
pt

om
s 

fo
r 

in
te

rv
en

tio
n 

gr
ou

p 
vs

. 
co

nt
ro

l
L

ar
ge

 e
ff

ec
t s

iz
e 

(d
 =

 0
.9

4)
Im

pr
ov

em
en

t m
ai

nt
ai

ne
d 

at
 

6 
m

on
th

s

N
et

he
rl

an
ds

Fr
ee

 o
nl

in
e 

ac
ce

ss
 

w
ith

 r
eg

is
tr

at
io

n 
at

 in
fo

@
gr

ip
op

je
di

p.
nl

 
(D

ut
ch

 v
er

si
on

)

(c
on

tin
ue

d)

16 Online Therapy for Adolescent Mental Health



222

V
an

 
V

oo
rh

ee
s 

et
 a

l. 
(2

00
9)

 [
46

]

Su
bt

hr
es

ho
ld

 
de

pr
es

si
on

N
 =

 8
4

A
ge

 1
4–

21
 

ye
ar

s

C
A

T
C

H
-I

T
iC

B
T

14
 m

od
ul

es
In

te
rp

er
so

na
l 

th
er

ap
y 

an
d 

be
ha

vi
or

al
 

ac
tiv

at
io

n
Ph

ys
ic

ia
n 

in
te

rv
ie

w
s 

pr
e-

/
po

st
-i

nt
er

ve
nt

io
n

M
I 

gr
ou

p:
 th

re
e 

m
ot

iv
at

io
na

l p
ho

ne
 

ca
lls

 f
ro

m
 s

oc
ia

l 
w

or
ke

rs

R
C

T
Tw

o 
gr

ou
ps

:
1.

 B
ri

ef
 a

dv
ic

e 
(B

A
) 

+
 c

C
B

T
2.

 M
ot

iv
at

io
na

l 
in

te
rv

ie
w

in
g 

(M
I)

 +
 c

C
B

T

M
I:

 6
1%

 
co

m
pl

et
ed

 a
ll 

m
od

ul
es

B
A

: 6
7%

 
co

m
pl

et
ed

 a
ll 

m
od

ul
es

O
ve

ra
ll 

7/
84

 
dr

op
pe

d 
ou

t

Si
gn

ifi
ca

nt
 r

ed
uc

tio
n 

in
 

de
pr

es
si

ve
 s

ym
pt

om
s 

fo
r 

bo
th

 g
ro

up
s 

po
st

-i
nt

er
ve

nt
io

n
M

I:
 S

ig
ni

fic
an

t r
ed

uc
tio

n 
in

 
th

ou
gh

ts
 o

f 
se

lf
-h

ar
m

 a
nd

 
ho

pe
le

ss
ne

ss

U
ni

te
d 

St
at

es
A

 c
ul

tu
ra

lly
 

ad
ap

te
d 

ve
rs

io
n 

of
 

C
A

T
C

H
-I

T
, c

al
le

d 
C

U
R

B
 (

C
hi

ca
go

 
U

rb
an

 R
es

ili
en

cy
B

ui
ld

in
g)

 [
94

],
 is

 
av

ai
la

bl
e 

fo
r 

fr
ee

 
on

lin
e 

at
 w

w
w

.
m

yc
he

ck
.u

ic
.e

du

W
ut

hr
ic

h 
et

 a
l. 

(2
01

2)
 [

37
]

A
nx

ie
ty

N
 =

 4
3

A
ge

 1
4–

17
 

ye
ar

s

C
oo

l T
ee

ns
12

-w
ee

k 
th

er
ap

is
t-

 
su

pp
or

te
d 

cC
B

T

R
C

T
1.

 C
oo

l T
ee

ns
2.

 W
ai

t-
lis

t 
co

nt
ro

l

86
%

 c
om

pl
et

ed
 a

ll 
se

ss
io

ns
Si

gn
ifi

ca
nt

 r
ed

uc
tio

n 
in

 
an

xi
et

y 
sy

m
pt

om
s 

an
d 

se
ve

ri
ty

 in
 C

oo
l T

ee
ns

 
gr

ou
p 

vs
. c

on
tr

ol

A
us

tr
al

ia

Ta
b

le
 1

6
.1

 
(c

on
tin

ue
d)

C
on

di
tio

n
Sa

m
pl

e
In

te
rv

en
tio

n
D

es
ig

n
A

ttr
iti

on
Fi

nd
in

gs
C

ou
nt

ry
A

va
ila

bi
lit

y

H.A. Khan et al.

http://www.mycheck.uic.edu
http://www.mycheck.uic.edu


223

weeks: a Wellbeing course for anxiety and 
depression for adults 18–60 years, a Wellbeing 
Plus course for adults over 60 years, an OCD 
course, and a PTSD course [15]. A prospective 
noncontrolled cohort study of the MindSpot 
Clinic reported results of iCBT given as routine 
clinical care. The course completion rate was 
71.8%, and there were moderate to large effect 
sizes (Cohen’s d = 0.67–1.66, 95% confidence 
interval = 0.08–2.07) from assessment to 3-month 
follow-up; with the exception of the OCD course, 
the treatment courses had effect sizes >1.3 on 
anxiety and depression measures [15].

 E-Mental Health in Usual Care 
Settings

 Primary Care

Primary care implementation of Internet-based 
cognitive behavioral therapy for adults has also 
been studied in recent years showing promising 
results for incorporation of computerized therapy 
in clinic settings. A randomized controlled trial 
evaluating 16 primary care centers providing 
iCBT in Sweden showed that there were no sig-
nificant differences in depression symptoms 
found among adults receiving iCBT with mini-
mal therapist support and those receiving treat-
ment as usual over a 12-month period; these 
findings provided evidence of equal effectiveness 
of iCBT and face-to-face therapy in primary care 
[16]. In 2011, Hoifodt et al. [17] reviewed eight 
randomized controlled trials of provider-assisted 
cCBT or iCBT in primary care clinics and showed 
that these modes of therapy were effective in 
treatment of mild to moderate depression as well 
as anxiety in adolescents and adults [17]. Beating 
the Blues [18], an evidence-based computerized 
cognitive behavioral therapy program for adults 
with depression and/or anxiety, has been dissemi-
nated for routine practice in the UK [11]. Beating 
the Blues uses an interactive, multimedia format 
to deliver an introductory 15-min video, followed 
by weekly 50-min therapy sessions with custom-
ized homework projects at on-site clinic settings. 
This cCBT program has significantly reduced 

depression and anxiety symptoms among adult 
primary care patients and also improved work 
and social adjustment [18]. Furthermore, Beating 
the Blues has demonstrated efficacy for mild to 
severe depression in primary care settings [18]. A 
Dutch study evaluating performance of iCBT in 
routine clinical practice showed that a clinic- 
based therapist-assisted CBT for depression, 
panic disorder, posttraumatic stress, and burnout 
had reductions in symptomology for adult pat-
ents for up to 1 year; 79% of patients completed 
posttreatment measurements, and 71% com-
pleted every step of the treatment [19]. In the 
Randomized Evaluation of the Effectiveness and 
Acceptability of Computerized Therapy 
(REEACT) trial, primary care-based cCBT inter-
ventions, a free-to-use cCBT program MoodGym, 
and a commercial pay-to-use cCBT program 
Beating the Blues were compared in addition to 
usual general practitioner care [20]. MoodGym, 
in a community-based setting, has been found to 
reduce dysfunctional thinking and depressive 
symptoms when used with a weekly contact [21]. 
MoodGym, a widely available Internet-based 
program in Australia, has been recommended as 
a population-level intervention for depression 
and anxiety [22]. It has shown effectiveness in 
improving symptoms of depression, general psy-
chological distress, and anxiety for adults, but 
adherence rates have been problematic, some-
times falling below 10% [22]. The REEACT 
trial, a multicenter randomized controlled trial, 
showed no difference in outcome between either 
cCBT intervention and usual general practitioner 
care [20]. There was low uptake of all cCBT pro-
grams, despite regular phone support [23], and 
neither Beating the Blues nor MoodGym showed 
evidence of cost-effectiveness, compared to treat-
ment as usual with a general practitioner [20]. 
Qualitative evidence from the REEACT trial 
showed that some participants lacked motivation 
to access the computer-based programs due to 
their depressed mood [20]. Also, some partici-
pants stated they would prefer more therapeutic 
input [20]. Participants in the trial received 
weekly telephone calls designed to provide tech-
nical support, but no psychotherapy [20]. 
Follow-up was also offered over the phone or 
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face to face, but not for therapeutic purposes [20]. 
Overall, the REEACT trial demonstrated that 
computerized CBT in primary care led to no dif-
ference in clinical outcomes than usual care, and 
commercially developed cCBT products had lit-
tle to no benefit over free, open-access sites [23].

 Specialty Care

One study at specialty mental health clinics 
(Kaiser Permanente, northern California) assessed 
the effectiveness of an Internet-delivered care 
management and patient self-management pro-
gram, eCare for Moods, for adults with  recurrent 
or chronic depression (N = 103) [24]. ECare 
offered patients personalized self-monitoring, 
confidential messaging with a psychiatric nurse 
care manager, and depression education based on 
CBT interventions [24]. Those participants ran-
domly assigned to eCare had significant improve-
ments in depression symptoms over 2 years, 
compared to those who had usual mental health 
care [24]. This study showed that even in spe-
cialty settings, Internet-delivered mental health 
services can provide continuous access to care 
and better outcomes than treatment as usual [24].

Despite promising results for iCBT use in pri-
mary and specialty care, and some studies citing 
good patient adherence and acceptability [3], 
various shortcomings exist regarding patient par-
ticipation and completion. Limitations that have 
been noted in studies of iCBT include poor 
adherence rate and high dropout rates [25], espe-
cially for open-access websites [19, 26], and 
unguided iCBT [13]. Factors associated with 
poor adherence include disease severity, treat-
ment length, and chronicity [26].

 E-Mental Health and Youth

There is significant value in the use of Internet- 
based mental health care for adolescents. An 
Australian study of eheadspace, a web-based 
counseling site, compared demographics of ado-
lescents who sought care through eheadspace vs. 
those who received similar in-person counseling 

[27]. Those who preferred the online mental 
health care were mainly female (80%), highly 
distressed, earlier in the development of a mental 
illness, and interested in help with depression, 
anxiety, and relationship problems [27]. These 
findings support the need for Internet-based ser-
vices in reaching a unique population who may 
not otherwise seek help [27]. Internet-based 
interventions can be used as preventative tools 
and also serve as effective gateways and compli-
mentary adjuncts to face-to-face therapy, rather 
than replacements for traditional therapy [28].

There is a growing body of literature on school- 
and clinic-based e-mental health interventions, 
mainly iCBT, geared toward adolescents, aged 
12–18 years, who are in need of therapy for anxi-
ety and depression [29]. A recent meta-analysis of 
13 randomized controlled trials on Internet- and 
computer-based cognitive behavioral therapy for 
youth with depression and anxiety demonstrated 
significant moderate to large treatment effects on 
symptoms of anxiety and depression, similar to 
effect sizes for traditional face-to-face CBT (NNT 
2.56) [30]. Although both adolescent anxiety and 
depression have been evaluated for response to 
iCBT, there has been more evidence of equal 
effectiveness of online CBT with remote therapist 
support compared to face-to-face CBT for anxiety 
disorders [29]. Further evidence of effectiveness 
in different populations and settings is needed 
prior to full integration of e-mental health ser-
vices into standard mental health care for US ado-
lescents [29].

 Studies on iCBT and cCBT 
in Adolescents with Anxiety

The feasibility of Internet-based CBT used with 
clinic-based CBT was studied by Spence and col-
leagues [31]. In this randomized controlled trial, 
72 clinically anxious children age 7–14 years 
were randomly assigned to clinic-based group 
CBT (CLINIC), clinic- and Internet-based CBT 
(CLIN-NET), or a wait-list control [31]. In the 
CLIN-NET program, five of the ten sessions were 
delivered via Internet as well as a 3-month booster 
session [31]. Additionally, three of six supportive 
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parent sessions and 3-month booster session were 
delivered via the Internet [31]. Program content 
consisted of interactive, animated sessions cover-
ing CBT topics like physiologic symptoms of 
anxiety, relaxation skills, problem solving, self-
reinforcement, and using anxiety-management 
skills [31]. The CLIN-NET treatment was associ-
ated with high levels of compliance with Internet 
sessions and high retention over the 10-week 
period, as well as high levels of acceptability and 
child/parent satisfaction [31]. There was minimal 
difference in outcomes between the CLINIC and 
CLIN-NET  interventions, and children in both 
treatment groups showed significantly greater 
reductions in anxiety symptoms posttreatment 
and at 12-month follow-up than those in the wait-
list group [31].

BRAVE-online (Body signs, Relaxation, 
Active helpful thoughts, Victory over your fears, 
Enjoy! Reward yourself) is an Australian-based 
Internet CBT tool, developed by researchers at 
the University of Queensland [32], available to 
the public, and targeting children age 7–13 years 
with separation anxiety disorder, social phobia, 
generalized anxiety disorder, and specific phobia 
[33]. For instance, a recent study in New Zealand 
demonstrated the feasibility and utility of BRAVE 
online for reduction of child and adolescent anxi-
ety related to a recent natural disaster (Canterbury 
earthquakes) [34]. Parent involvement and mini-
mal therapist support (phone or email) are com-
ponents of the online therapy that uses an 
engaging, interactive, and animated interface to 
educate users on physiologic symptoms of anxi-
ety, relaxation techniques, self-talk coping strate-
gies, problem solving, gradual exposure, and 
cognitive restructuring [33]. A study comparing 
BRAVE-online to equivalent clinic-based (face- 
to- face) CBT and a wait-list control showed that 
78% of adolescents in the BRAVE-online group 
and 80.6% in the face-to-face clinic group were 
free of their primary anxiety diagnosis at the 
12-month follow-up; adolescents in both groups 
had significant reductions in anxiety symptoms at 
12 weeks, compared to those in the control group 
[35]. Furthermore, adolescent satisfaction was 
equivalent in both the BRAVE-online and clinic- 
based group [35]. Effect sizes were not signifi-

cantly different between the online and 
face-to-face groups [29], indicating equal effi-
cacy of the online BRAVE treatment and treat-
ment as usual [32, 35]. However, completion of 
Internet sessions has been an issue in studies of 
this intervention; March et al. (2009) [33] found 
that 33% of children and 60% of parents com-
pleted all sessions post-intervention, and 62% of 
children and 72.3% of parents completed all ses-
sions at the 6-month follow-up.

Another computer-based CBT model, Camp- 
Cope- A-Lot (CCAL), is designed to address anx-
iety in youth in a nonthreatening way [36]. 
Camp-Cope-A-Lot is a 12-session computerized 
program for anxious children, age 7–13 years 
[36]. Sessions include flash animation, cartoons, 
and a reward system to create an interactive and 
fun setting for children. The first six levels are 
designed for independent work and skill- building, 
and the remaining six levels involve exposure and 
rehearsal and are completed with a coach (thera-
pist) [36]. In a study of CCAL, participants were 
randomly assigned to CCAL, individual CBT, or 
computer-assisted education, support, and atten-
tion (CESA) [36]. After completion of treatment, 
the individual CBT and CCAL participants had 
significant improvements in symptomology com-
pared to the CESA children; 70% of individual 
CBT participants, 81% of CCAL participants, 
and 19% of CESA participants no longer met cri-
teria for primary anxiety diagnosis posttreatment 
[36]. Also, parents and children rated CCAL 
acceptable and gave it higher scores for satisfac-
tion than CESA. Overall, CCAL was found to be 
feasible, acceptable to teens, and beneficial [36].

Another computerized CBT-based interven-
tion, Cool Teens, is geared toward anxious ado-
lescents age 14–17 years and, in contrast to 
BRAVE, is inclusive of all types of anxiety disor-
ders [37]. Cool Teens is CD-ROM based and 
composed of eight 30-min modules using live 
video, cartoons, illustrations, and text teaching 
CBT skills [37]. Minimal therapist involvement 
via brief conversations with adolescents and par-
ents occurs throughout the 12-week intervention 
[37]. A randomized controlled trial of 43 ado-
lescents randomly assigned to complete Cool 
Teens program or wait-list found that those who 
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completed the program had significant reduc-
tions in number of anxiety disorders and severity 
of anxiety symptoms [37].

Adolescent social anxiety was the focus of an 
Internet-based CBT study in Sweden [38]. 
Nineteen high-school students were randomized 
to either a 9-week Internet-based CBT group or a 
wait-list control [38]. Participants in the treat-
ment group received nine weekly CBT modules, 
accessible via the Internet, that provided infor-
mation on social anxiety disorder, cognitive 
restructuring, exposure, social skills, and relapse 
prevention [38]. Internet therapists monitored 
weekly homework assignments and provided 
feedback [38]. Adolescents in the iCBT group 
had significant improvements in social anxiety, 
general anxiety, and depression, compared to the 
control group, that were maintained at a 1-year 
follow-up [38]. Also, average within and between 
group effect sizes (Cohen’s d) for anxiety scales 
posttreatment was 0.98 and 1.38, respectively 
[38]. However, timely completion of modules 
was a noted problem in the study (0 participants 
completed modules on time) and only an average 
of 2.9/9 modules over the 9-week treatment 
period [38]. These findings again demonstrated 
the efficacy of iCBT for adolescent anxiety as 
well as the pervasive problem with participant 
adherence.

 Studies on iCBT and cCBT 
for Depressed Adolescents

In recent years, cCBT interventions specifically 
created for depressed adolescents have been 
tested and become available for certain popula-
tions. Stressbusters [39] is a multimedia and 
interactive cCBT program developed in England 
that uses graphics, narration, video case vignettes, 
and animation to deliver information on psycho-
education about depression, behavioral activa-
tion, identifying and changing negative automatic 
thoughts, problem solving, social skills, and 
relapse prevention [39, 40]. Adolescents who 
completed eight sessions of Stressbusters were 
found to be depression-free at post-intervention 
and at 3-month follow-up (78% and 93%, respec-

tively) [39, 40]. There were also improvements in 
global functioning and automatic thoughts and 
cognitions, post-intervention [39, 40]. In a RCT 
[41] evaluating effectiveness of Stressbusters for 
managing depressed adolescents in a school set-
ting, the cCBT program was associated with sig-
nificant and clinically meaningful reductions in 
depression symptomatology, post-intervention 
and at 3 and 6 months [41].

A publicly available group chat format, 
Master Your Mood, has also been studied in the 
Netherlands and found to be efficacious for ado-
lescent depression [42]. The group chat interven-
tion, available at www.gripopjedip.nl (Dutch 
website), was adapted from a face-to-face CBT 
course Grip op je dip and designed with a chat 
box allowing group conversations with a mental 
health professional. The eight sessions focused 
on detection of negative thoughts patterns, medi-
cation of negative thought patterns, and creation 
of positive thought processes and activities [42]. 
This online intervention was monitored by a 
mental health professional and included review 
of course material and homework. In an initial 
study of 189 adolescents with subthreshold 
depression who enrolled in the course, only 
35.7% completed it [40, 42]. Important findings 
were that the target group of adolescents at risk 
for major depression was reached and anonymity 
was valued by participants and mental health pro-
fessionals. Dropout rate due to technical difficul-
ties, duration of the course, and participants’ 
difficulties facing their depressive symptoms was 
problematic [40, 42]. A randomized controlled 
trial comparing the Master Your Mood program 
to a wait-listed control group found that adoles-
cents who completed the online group chat course 
showed significantly greater improvements in 
depressive symptoms than the control group, 
with a large between group effect size (d = 0.94) 
[43].

A US multi-site primary care-based interven-
tion, Competent Adulthood Transition with 
Cognitive Behavioral Humanistic and 
Interpersonal Training (CATCH-IT), used a self- 
guided, online strategy to prevent depression in 
adolescents [44, 45]. This public health-focused 
Internet-based initiative taught resiliency skills 
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through teen-friendly modules to at-risk adoles-
cents with subthreshold depression symptoms. 
The CATCH-IT intervention included Internet 
modules (14 teen and 4 parent modules) as well 
as motivational interviewing by a primary care 
provider (at months 0, 2, and 12) and 1–3 staff 
coaching phone calls [45]. It also incorporated 
primary care provider motivational support and 
parental courses on behavioral change [45]. An 
initial study on engaging adolescents with an 
Internet-based preventive strategy, CATCH-IT, 
found that adolescents were engaged with the 
Internet site and had significant reduction in 
depressive symptoms post-intervention up to 2.5 
years after enrollment. Those who received moti-
vational interviewing by a primary care provider, 
instead of brief advice, in addition to the 
CATCH-IT Internet program were significantly 
less likely to experience a depressive episode or 
hopelessness [46]. A randomized controlled trial 
of a Chinese language version of CATCH-IT, 
“Grasp the Opportunity,” demonstrated reduc-
tions in depressed mood in adolescents at 12 
months compared to an attention-control group 
[47]. The longitudinal 5-year randomized con-
trolled trial (outcomes pending) comparing 
CATCH-IT to a health education, attentional con-
trol group will provide a systematic and cost- 
efficient approach to how primary care settings 
can mass screen adolescents at risk for depres-
sion and implement iCBT programs that are sup-
ported by trained providers [45].

One study targeting suicidal youth piloted an 
Internet program for adolescents at risk for sui-
cide called Reframe-IT [48]. In the pilot, 21 stu-
dents were enrolled from 9 schools in Melbourne, 
Australia [48]. The study demonstrated that par-
ticipants found the program enjoyable and would 
recommend it to a friend. Also, the modules did 
not trigger any distress or suicidal thoughts. The 
program used a “host” character who delivered 
the CBT-based therapy that focused on suicidal 
thinking and behaviors [48]. In addition to using 
the site at school, participants also accessed the 
site at home. Student well-being staff checked 
responses to weekly suicide screens and 
responded appropriately; a research therapist also 
checked message boards and responded as 

needed [48]. This small and uncontrolled trial has 
been followed by a randomized controlled trial 
comparing outcomes for adolescents who com-
pleted a 10-week in-school intervention adminis-
tered by a student well-being staff member vs. a 
treatment-as-usual group. Outcomes are still 
pending [49]. There is limited evidence of effec-
tiveness of e-mental health interventions for ado-
lescents at risk for suicide, and further studies 
may better demonstrate how Internet-based pro-
grams can reach this subgroup.

 Adolescent School-Based 
Interventions

School-based e-mental health applications for 
adolescents have demonstrated similar efficacy. 
The YouthMood Project [50] sought to test the 
effectiveness of the MoodGym in a large and 
diverse group of adolescents attending 32 schools 
in Australia. The MoodGym is a cognitive behav-
ioral program that is delivered online, fully auto-
mated, self-directed, and available outside the 
classroom free of charge [50]. Participants 
(N = 1477) were either randomly assigned to the 
wait-list-control group or the MoodGym inter-
vention that was delivered in class weekly for 5 
weeks and supervised by the classroom teacher 
[50]. Post-intervention and at 6-month follow-up, 
there were significant reductions in anxiety for 
MoodGym participants, compared to those in the 
control group (Cohen’s d: 0.15–0.25) and signifi-
cant reductions in depression among males 
(Cohen’s 0.27–0.43) [50]. Although effect sizes 
were small to moderate, this program provided 
evidence of the effectiveness of school-based 
iCBT for adolescents [50]. Adolescent adherence 
to the MoodGym iCBT intervention has been 
found to be greater in monitored school settings 
vs. open-access community settings [51]. A fol-
low- up study on YouthMood project adherence 
showed that both males and females who had 
high adherence in the MoodGym online interven-
tion had stronger intervention effects for anxiety 
and depression than those with low adherence or 
those in the control group; the findings suggest 
that small nonsignificant effects for females in 
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the original study were due to females’ poor 
adherence with the MoodGym program [52]. The 
YouthMood Project showed promising results for 
school-based iCBT for adolescents, yet again 
confirmed the known limitation of iCBT, poor 
adherence.

Adolescents with social anxiety have been 
known to have biased information processing 
[53], attentional bias toward a threat [54], and 
negatively interpret ambiguous information [55]. 
One computerized intervention, focused on ado-
lescents (N = 240) age 13–15 years with social 
anxiety, compared an Internet-based cognitive 
bias modification to a school-based cognitive 
behavioral therapy and a control group [53]. In 
this study conducted in the Netherlands, cogni-
tive bias modification sessions targeted atten-
tional bias, interpretive bias, dysfunctional 
associations, and self-esteem through social sce-
narios and visual probes [53]. The adolescents 
randomly assigned to the Internet-based cogni-
tive bias modification program completed 20 ses-
sions (40 min each) that were delivered biweekly 
on the Internet and received email reminders 
[53]. Compared to teens who received in-school 
group CBT, those who completed the online 
CBM sessions had a similar trend in reduction of 
social anxiety symptoms at 6-month follow-up, 
with small to moderate range effect sizes and a 
greater decrease of negative automatic associa-
tions than the CBT and control groups at 
12-month follow-up [53]. However, a noted limi-
tation of this study was lower training attendance 
in the CBM condition which may be improved 
with reduction of technical problems in the online 
CBM treatment, including browser-independent 
programs that do not require additional installa-
tion of plug-ins [53]. Overall, these findings sug-
gest that online CBM training could be effective 
for adolescents with social anxiety. The Beating 
the Blues Internet-based cognitive behavioral 
program has also been piloted in a university set-
ting as a potential intervention for young adults 
(18–32 years, mean age 23 years) [56]. Results of 
the study showed that participants (N = 43) 
reported significant improvement in symptoms of 
anxiety and depression as well as functional 
improvement [56]. However, a large number of 

participants (88%) did not complete all eight ses-
sions, and weekly email reminders did not 
improve adherence [56]. Overall, this study pro-
vided initial evidence that cCBT could be imple-
mented in a university health center with positive 
mental health outcomes; however, similar to 
other studies, strategies for improved adherence 
are needed.

 ICBT for Other Mental Health 
Disorders

Internet-based CBT programs have also been 
designed to manage and treat other disorders 
including PTSD, OCD, body dysmorphia, and 
insomnia. A recent study of war-traumatized 
Arab adults (18–56 years, mean age 28.1 years, 
N = 159) with PTSD showed that those assigned 
to a 5-week Internet-based Arabic-translated 
CBT program had significant reductions in PTSD 
symptoms, compared to the control group [57]. 
The treatment included written assignments that 
were reviewed by therapists and covered self- 
confrontation with the trauma, cognitive restruc-
turing, and social sharing. This study showed the 
feasibility and potential benefits of administering 
Internet-based CBT to people suffering from 
PTSD in war-torn and unstable environments 
[57]. An Australian RCT of adults with PTSD 
(N = 44) had similar results demonstrating that 
those who completed an 8-week therapist- 
supported iCBT course had significant reductions 
in PTSD symptoms, with large within-group 
effects, pre- to posttreatment (>0.8); participants 
also expressed satisfaction with the intervention 
[58].

There have been fewer definitive studies pro-
viding evidence of the efficacy of cCBT for OCD 
in youth [59]. A recent RCT of adults with OCD 
compared two low-intensity versions of CBT 
(guided self-help and supported cCBT) and 
showed neither low-intensity version of CBT led 
to clinically significant benefits in patient out-
comes [59]. Access to “low-intensity” interven-
tions led to significant reductions in uptake of 
CBT with a therapist over 12 months; however, 
there was no evidence that lower uptake of 
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therapist- led CBT was associated with worse 
outcomes in 12 months [59]. Also, the wide-
spread literature has shown contrary findings that 
those who used web-based interventions had 
greater participation in health care [59, 60]. 
Preliminary findings from a recent Australian 
study on OCD-focused iCBT demonstrated that 
adolescents (ages 12–18 years) who completed 
an eight-stage self-guided online program, 
“OCD? Not me!,” [61] had significant reductions 
in OCD symptoms and severity posttreatment 
[62]. These preliminary results show the poten-
tial therapeutic use of self-guided iCBT for 
young people with OCD.

An Internet-based CBT intervention for adults 
with body dysmorphic disorder (BDD) was eval-
uated in a Swedish RCT (N = 94) [63]. Participants 
who completed a 12-week iCBT program had 
significant improvements in body dysmorphic 
disorder symptoms compared to those who only 
received supportive therapy and also reported sat-
isfaction with the intervention [63]. Findings of 
this study showed the feasibility of use of a BDD- 
focused iCBT intervention by a general practitio-
ner or other mental health professional treating 
patients with mild to moderate symptoms of 
BDD [63]. A randomized controlled trial on pre-
vention of eating disorders among high-risk col-
lege students demonstrated effectiveness of an 
8-week iCBT intervention in reducing weight 
and body image concerns (effect size, d = 0.81) 
and high adherence (79% of assignments com-
pleted) to the intervention [64]. The preventative 
eating disorder program included an online dis-
cussion group moderated by a clinical psycholo-
gist and completion of weekly online assignments 
and journal entries. Subjects also received weekly 
emails to enhance participation [64]. A more 
recent study evaluated the utility of the online- 
guided discussion group of the same iCBT inter-
vention for college-age women at risk for eating 
disorder and showed that weight and body image 
concerns were reduced significantly more among 
those who received the online discussion group 
vs. those who had no discussion group (p .002; 
d = 0.52) [65].

There has been established evidence of the 
utility of iCBT for patients with insomnia 

improving sleep-related symptoms, as well as 
some evidence that individuals treated with iCBT 
for insomnia also experience a reduction in 
depressive symptoms [66]. A recent RCT in the 
Netherlands was the first to evaluate adolescents 
with insomnia (N = 116, mean age = 15.6 years) 
and showed that those who completed 6 weeks of 
insomnia-focused, therapist-monitored iCBT as 
well as those in group therapy improved signifi-
cantly in sleep efficiency, sleep onset latency, and 
total sleep post-intervention (medium to large 
effect sizes), compared to a wait-list control [67]. 
These findings further demonstrated potential 
benefits of promoting Internet treatment for ado-
lescent in mental health centers [67].

 Other E-Mental Health 
Interventions

While the majority of the literature focuses on 
CBT, several other online mental health modali-
ties have been studied and used for adolescents 
with depression, anxiety, and PTSD. Behavioral 
activation (BA) is a useful treatment for depres-
sion and focuses on the relationship between an 
individual and the environment, as well as trig-
gers and maladaptive behaviors that may worsen 
depressive symptoms [68]. Bounce Back Now 
(BBN) is an online, evidence-based intervention, 
with a BA focus, for adolescents who have been 
victims of disasters [68]. The goal of the BBN 
intervention is to provide adolescents with spe-
cific guidance in returning to functional activi-
ties: helping others, learning, socializing, or 
applying for a job [68]. Qualitative data from pre-
liminary studies showed that the BA intervention 
was well received by teens and that teens 
responded favorably to the program. Overall, this 
study demonstrated the willingness of teens to 
engage in an Internet BA intervention after a 
stressful life event [68].

An avatar-based depression self-management 
intervention for young adults, Electronic Self- 
Management Resource Training for Mental 
Health (eSMART-MH), has been evaluated in a 
longitudinal randomized controlled trial (N = 28) 
[69]. eSMART-MH is a novel avatar-based 
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self- management tool for depressed adolescents 
that allows users to interact with virtual mental 
health-care providers and a virtual health coach in 
a virtual primary care environment [69]. Initial 
results of participants (age 18–25 years) in the 
eSMART-MH group had significant reductions in 
depressive symptoms over 4 months, compared to 
those assigned to the attention-control condition 
[69]. This study was the first to evaluate an avatar-
based mental health intervention for young adults 
and demonstrated the feasibility of this mode of 
virtual depression self-management [69].

BiteBack is an Australian-based publicly 
available website geared to address positive psy-
chology for adolescents [70]. A recent study of 
Australian youth sought to determine the feasi-
bility of using an online positive psychology pro-
gram to improve well-being and address mental 
health problems [70]. The BiteBack website uses 
interactive sessions that incorporate various posi-
tive psychology topics: flow, optimism, meaning, 
hope, mindfulness, character strengths, healthy 
lifestyle, and positive relationships. The website, 
targeting adolescents age 13–17 years, also pro-
vides skill-building strategies and includes online 
discussions [70]. The randomized controlled trial 
(N = 235) comparing BiteBack to control web-
sites showed that 79% of BiteBack users had 
positive experiences with the website, and 89% 
stated they would use the intervention after 
6-week study completion [70]. Those with high 
adherence (website use of 30+ min/week) had 
significant decreases in stress and depression and 
improvements in well-being [70]. Overall, the 
potential success of online positive psychology 
websites for use in improvement of well-being in 
adolescents was shown in the BiteBack study 
[70]. However, a school-based study, evaluating 
the efficacy of a 6-week BiteBack intervention in 
a monitored setting, showed no difference 
between the BiteBack condition and a control in 
reduction of depressive symptomology [71].

Studies on online exposure therapy have 
shown promising results for those with specific 
phobias, specifically spider phobia [72]. Mathews 
et al. (2015) [72] evaluated the use of online real 
and “hyper-real” (exaggerated features) images 
of spiders in a graded exposure therapy. The 

online exposure to the images resulted in signifi-
cant improvements in spider phobia symptoms 
and behavioral avoidance among adults with spi-
der phobia [72]. These findings provided interest-
ing implications for future interventions using 
online image-based exposure therapy [72].

 E-Mental Health Therapy: Barriers 
and Solutions for Care

Although the utility of e-mental health modalities 
for youth is promising, there are barriers to suc-
cessful implementation of Internet and computer-
ized therapy programs. Uptake of computer-based 
psychological treatment in the United States 
remains relatively low [73]. Certain factors, as 
noted in one Delphi study [74], increase the like-
lihood of adolescents’ use of website interven-
tions. Important motivators for adolescents, as far 
as first site visit, are a positive recommendation 
by word of mouth and an attractive website inter-
face [74]. Adolescent adherence may be depen-
dent on discreetness of website, time to complete 
intervention, and a built-in commitment to revisit 
the site [74]. Another recommendation for 
improved uptake of computerized mental health 
intervention is increasing awareness of computer- 
based psychological treatment programs by 
PCPs, HMOs, or insurance companies [73]. 
Adherence to e-health programs has been shown 
to be problematic [52], especially in open-access 
or community formats [4, 21, 51]. For adoles-
cents, predictors of better adherence include 
female gender, living in a rural area, higher pre-
test depression scores [51], and higher levels of 
initial motivation [75]. Providers’ thoughts and 
opinions on effectiveness and reliability of 
e-mental health therapy may also affect likeli-
hood of recommendations to adolescent patients 
[4] and may also affect adolescent experience 
[76]. Disadvantaged or ethnic minority groups 
may require additional efforts to engage with the 
program and may have additional preferences 
including use of adjunct discussion groups, cul-
tural adaptation, engagement in high trust set-
tings (community centers rather than physician 
offices), and stigma and privacy concerns [77, 78]. 
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Another concern with online therapy is how to 
deal with a mental health emergency or crisis 
[79]. Safety procedures undoubtedly need to be 
in place in order to continually monitor for sui-
cidality and homicidality [75]. However, two 
studies of online approaches have demonstrated 
that self-harm thoughts do not appear to increase 
and may actually decline [45, 80, 81]. Also, 
 participants must be accurately screened in order 
to engage in therapy; those who are in inpatient 
settings or with severe psychiatric conditions are 
not good candidates for e-mental health interven-
tions [75].

 Implementation of Computer- 
and Internet-Based Therapy: Efforts 
Around the World

Of the e-mental health programs developed 
around the globe, the majority originate from 
Australia, a leader in web interventions [82]. A 
focus for many of these interventions are general-
ized anxiety disorder and panic disorder, depres-
sion, and stress; fewer target bipolar disorder and 
social anxiety [82]. Comparatively, countries in 
Asia and the Middle East are lacking in the devel-
opment and use of e-mental health technologies 
[78]. In Hyderabad, India, where there is a lack of 
accessible mental health services and a pervasive 
mental health stigma, a randomized controlled 
trial was recently initiated to be the first to evalu-
ate the effectiveness of guided and unguided 
iCBT for Indian university students with general-
ized anxiety disorder (outcomes pending) [83]. If 
found to be effective and feasible, programs 
delivered to Hyderabadi university students could 
help close the substantial mental health treatment 
gap in India [83]. While Australia continues to be 
the international leader in Internet-based mental 
health interventions, the United States and 
Canada are now becoming leaders in mobile 
phone-based mental health technologies [82]. 
Furthermore, a Western-based depression pre-
vention tool, CATCH-IT, has been adapted to be 
used cross-culturally, for Chinese adolescents 
[47] as well as for Arab youth [84]. A proposed 
model for the cultural adaptation of a preventa-

tive Internet-based mental health intervention 
(CATCH-IT) for Arab youth used a theoretical 
framework (PEN-3) to evaluate cultural identity, 
relationships and expectations, and cultural 
empowerment in Arab communities. An expert 
panel also provided feedback on proposed 
changes to the CATCH-IT website for Arab 
youth [84]. The Western-developed iCBT inter-
vention CATCH-IT was also adapted and trans-
lated for Chinese youth (grasping the opportunity) 
and found to be effective in reducing symptoms 
of depression in Chinese adolescents [47]. This 
adaptation was based on a theoretical analysis 
using data from focus groups, an expert panel, 
public health campaign, and a primary care 
physician- social worker review group [85]. These 
international efforts provide the basis for future 
success in worldwide prevention and manage-
ment of adolescent mental illness.

 Future Directions: Implementation

The broad reach of e-mental health interventions 
for youth is encouraging [73]. The incorporation 
of online CBT in routine mental health care and 
primary care has shown promising results of 
improvements, comparable to face-to-face inter-
ventions, for symptoms of depression, panic disor-
der, posttraumatic stress, and burnout [19]. 
Furthermore, economic analysis has showed that 
cCBT is the most efficient mode of therapy com-
pared to treatment as usual [86]. Successful wide-
spread dissemination and implementation of 
e-mental health modalities for adolescents will 
require alignment of focus and objectives of all 
stakeholders including clinicians, researchers, 
health-care administration, and policymakers [87–
89]. Areas of research focus should include not 
only patient satisfaction and acceptability of 
Internet-based mental health but also cost, pene-
tration, and feasibility of interventions [87]. For 
e-mental health interventions to successfully 
achieve the promise of their public health reach, 
much greater attention must be devoted to imple-
mentation and motivation [90]. A range of motiva-
tional frameworks need to be considered including 
traditional marketing, motivational interviewing, 
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and even short persuasive engagement materials 
[46, 91]. Attention must be devoted to creating a 
positive user experience including user narratives, 
videos, games, and social media like experiences 
[92] that will sustain adolescent interest and 
increase likelihood of an effective dose [93]. 
Implementation in medical and educational sys-
tems is very complex—despite the ease in which 
the intervention may be accessed. Not integrating 
these approaches into “bricks and mortar” systems 
is likely to result in only a small fraction of youth 
using these interventions in a sufficiently orga-
nized manner to achieve an effective dose [89].

From a global and public health perspective, 
adolescents have attributes that make them 
uniquely suited to receive and benefit from 
Internet-based preventative and intervention pro-
grams. In the near future, larger longitudinal tri-
als evaluating at-risk cohorts, different geographic 
locations, and clinic sites will provide important 
information on how to implement effective 
e-mental health services. Considerable efficien-
cies can be gained by adapting existing interven-
tions from other cultures given many underlying 
therapeutic principles may be somewhat univer-
sal. For example, a single intervention could be 
adapted and translated into Arabic, Chinese, 
Spanish, and French and cover a large portion of 
world youth [84, 85]. Although online therapy 
has become more evidence-based, program 
implementation and overcoming structural barri-
ers will be a key area of research that may shed 
light on how to better reach and manage adoles-
cents with or at risk for mental illness.
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Video Games and Their Impact 
on Teens’ Mental Health

Melissa E. DeRosier and James M. Thomas

 Current Trends in Video Gaming

Though it is hard to believe, video gaming is a 
relatively new phenomenon. While the first com-
puterized games were introduced in the early 
1970s, it has only been in the past two decades 
that video gaming has truly become embedded in 
American culture [1]. The advent of affordable 
computerized hardware, high-speed Internet con-
nectivity, and an expanding array of efficient dis-
tribution models for games have revolutionized 
the way Americans spend their leisure time. As 
of today, practically every teenager uses video 
games for entertainment, estimated at 97% of all 
teens ages 13–17 years, and the gender gap 
among teen gamers continues to narrow with a 
reported 94% of females and 99% of males play-
ing video games [2]. And, while disparities have 
existed in the past, rates of video game usage by 
teens are now much more universal, with high 
consistency in the numbers of video game play-
ers across racial and ethnic subgroups and across 
different income levels.

In the USA, about 60% of those teens who 
play video games do so regularly, meaning for 3 
or more hours per week. On average, adolescents 
spend 6.5 hours per week playing video games, 

and this time is spent across a variety of different 
devices that support gaming. The particular plat-
forms and devices used for gaming have evolved 
tremendously in recent years, and we should 
expect innovations in video gaming hardware 
and software to continue to evolve into the future. 
For example, advancements in mobile technolo-
gies have led to a drastic increase in the number 
of teens who engage with video games on mobile 
platforms (e.g., cell phones, tablets), increasing 
from just 8% in 2009 to more than 50% in 2016 
[3, 4]. As shown in Fig. 17.1, of the many differ-
ent options for playing video games, the top most 
frequently used devices are computers (desktop 
or laptop), dedicated game consoles (e.g., Wii, 
PlayStation, Xbox), smart phones, wireless 

M.E. DeRosier, Ph.D. (*) • J.M. Thomas, Ph.D. 
3C Institute, Durham, NC, USA
e-mail: derosier@3cisd.com

17

21%

31%

35%

56%

62%

Handheld system

Wireless device

Smartphone

Console

Computer PC/Mac online or downloaded

Dedicated game system

Fig. 17.1 Top five device gamers use to play video 
games

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-69638-6_17&domain=pdf
mailto:derosier@3cisd.com


238

devices (e.g., iPad, Kindle Fire), and dedicated 
handheld systems (e.g., Nintendo DS, PlayStation 
Portable) [5].

 Types of Video Games

With the ever-increasing number of game titles 
and the constantly evolving nature of technol-
ogy, it is impossible to construct a definitive and 
unchanging list of the most popular video games 
among adolescents. However, any given game is 
likely to represent one or more genres, and hav-
ing a basic understanding of these genres, includ-
ing the game experience and what it takes to be 
successful as a player, can be very useful to the 
practitioner when talking with teens about their 
video gaming behavior. To this end, Fig. 17.2 
graphically illustrates several common video 
game genres—and combinations of genres—
along with examples of popular game titles 
within each, and Table 17.1 summarizes the type 
of gameplay involved for each genre and some 
of the skills required to successfully play a game 
within that genre. While a discussion of techni-
cal specifications is beyond the scope of this 
chapter, it is important to note that, irrespective 
of genre type, any given game title can be pre-
sented via 2D or 3D graphics and from first-per-
son (i.e., virtual world is seen through the eyes of 
the player’s character) or third-person (i.e., play-
er’s character is visible on the screen, and cam-
era angle is from behind and slightly above the 
character) perspective. Some subgenres, such as 
shooter games, tend to be first person, but this 
tendency is not universal, and games often 
include the ability for the player to switch per-

spectives between first and third during the 
course of gameplay.

Action is by far the most popular video game 
genre (see Fig. 17.2). The primary focus of action 
games is on accomplishing physical feats within 
a virtual world. To be successful, players must 
make selections (e.g., what tool or special ability 
to use) and purposefully act on the virtual envi-
ronment (e.g., objects and characters). The game-
play is fast-paced with the player being required 
to make and enact decisions quickly or risk defeat 
in the game world. Action genre games can 
involve a variety of different types of action. For 
example, Platform games, such as the popular 
Super Mario Bros series, require the player to 
navigate increasingly complex landscapes with 
obstacles by using special tools and abilities and 
avoiding dangerous objects and characters. In 
combat-oriented games, players may participate 
in the action using a variety of weapons (shooter 
games) or physical combat techniques, such as 
martial arts (fighting games). In challenge- 
oriented games, players may use vehicles (racing 
games) or virtual sports equipment (sports) to 
compete against other characters.

Games within the adventure genre require 
players to solve a series of puzzles by interacting 
with other characters and the environment, often 
in a nonconfrontational manner. Adventure 
games provide a rich story world where the nar-
rative and interactive story elements drive game-
play and the player enacts a role (often as the 
hero) to achieve long-term objectives (often with 

Practitioner Tip

There is no definitive taxonomy of video 
game genres, and people may hold very 
different views of what genres exist and 
what genre(s) a given game title falls 
within. When talking with a teen patient 
about their video gaming behavior, it might 

be useful to show him/her Fig. 17.2 as a 
springboard for discussion. If, for exam-
ple, a teen tends to play open world games, 
perhaps she could share how Fig. 17.2’s 
representation is correct or incorrect in 
her opinion. This discussion would likely 
open up lines of communication with the 
teen, demonstrate the practitioner’s inter-
est in the teen’s interests, and give the teen 
an opportunity to be the expert in a 
discussion.

M.E. DeRosier and J.M. Thomas
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smaller objectives along the way). The focus of 
gameplay is on exploration, item gathering (e.g., 
tools, weapons, treasure), puzzle solving, and, in 
the case of action-adventure games, combat.

A newer, and growing, genre is open-world 
games which provide a large and rich virtual 
world where players have considerable freedom 
in what they do and where they go within that 
world. Gameplay is largely exploratory where 
the player generates their own objectives and 
determines their own course. Sandbox games are 
a subgenre of open-world games that allow the 
player full autonomy to develop their character 
and change the game world as they choose, often 
with no concrete goal or end to the game. The 
quintessential example of a pure Sandbox game 
is the wildly popular Minecraft, where players 
have the power to change every cubic foot of the 
game landscape into whatever architectural, 
artistic, or functional forms they can imagine. 
Increasingly, new releases of popular adventure 
games (such as Grand Theft Auto V) are offering 

more open and less linear game experiences, 
allowing players to more freely explore the story 
world.

Strategy games focus on thinking and strate-
gic planning in order to achieve missions, solve 
problems, and/or defeat opponents, similar in 
many ways to board games. On the purely strate-
gic end of this genre are puzzle games, including 
the highly popular “casual games” of Candy 
Crush and Tetris, which involve applying a set of 
strategies to solve game-based puzzle boards. 
However, many games within this genre are mili-
taristic, involving a high level of both strategic 
and tactical decision-making to defeat opponents 
and achieve victory. Militaristic strategy games 
may be turn-based (such as Chess) where each 
player has a period of time by which to make a 
choice or progress in real time with play advanc-
ing in a continuous manner (such as Starcraft). 
The most complex and fast-paced militaristic 
strategy games are Multiplayer online battle 
arenas (MOBAs) where players interact online 

Table 17.1 Gameplay and skills involved in different types of video game genres

Genre Focus of gameplay Skills required

Action Physical challenges where the player guides  
a character through a series of obstacles

• Eye-hand coordination
• Motor skills
• Concentration

Adventure Puzzle solving where the player navigates a virtual  
world and solves story-based puzzles by interacting  
with other characters and the environment

• Deductive reasoning
• Problem solving
• Creativity
• Spatial reasoning

Open- world 
and Sandbox

Free-roaming exploration and influence in an open  
virtual world where players can build, create,  
interact, and otherwise progress through the game  
as they choose

• Curiosity
• Critical thinking
• Planning
• Self-awareness

Strategy Planning and applying specific strategies and tactical  
problem solving, alone or in coordination with other  
human players, in order to progress through challenges  
and achieve victory

• Strategic thinking
• Tactical reasoning
• Cognitive flexibility
• Decision- making
• Communication
• Collaboration

Role playing Assuming the role of a specified character  
(or character class) and engaging with other virtual  
or human players to complete story-based quests  
or missions and strengthen one’s character

• Cooperation
• Negotiation
• Conflict management
• Planning
• Imagination

Simulation Experiencing virtual situations that simulate real-life,  
often in order to build the player’s skills for  
enacting those activities in parallel real-world situations

• Problem solving
• Self-awareness
• Perspective taking
• Perseverance
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in real time with other human players, coordinat-
ing their actions as a team in direct competition 
with other teams of human players.

Role-playing games (RPGs) typically com-
bine action, adventure, and/or strategy elements 
into gameplay, but what differentiates RPGs is 
that the player assumes a particular role and acts 
out that role within the story world’s narrative. 
Each role (or class) has a defined set of abilities, 
skills, and characteristics, and a primary focus of 
gameplay is on character development, including 
the collection of objects and experience points 
that will strengthen and advance one’s character. 
For example, in Dungeons and Dragons, a player 
within the rogue class will be particularly good at 
sneaky combat, finding traps, and stealthy tricks, 
such as lock picking, whereas a player within the 
bard class will be capable of magic and particu-
larly good at intuition and healing. RPGs are 
typically multiplayer where players, each in their 
own role, engage with one another to progress 
through a storyline, working together to solve 
mysteries, achieve quests, and defeat enemies.

RPGs which involve a very large world with a 
very large number of players participating simul-
taneously are called massively multiplayer 
online role-playing games (MMORPGs). The 
classic example of an MMORPG is World of 
Warcraft (WoW), a multifaceted fantasy world 
with numerous quests, challenges, and character 
types which currently is played by more than 5.6 
million people across the world. As Internet speed 
and accessibility increase, game titles within this 
genre are likely to continue to increase as well.

Simulations commonly intermix adventure 
and strategy gameplay elements and may also 
include a role-playing component. Simulations 
are designed to closely emulate real-life activities 
so that players may experience what it would be 
like to engage in that activity in real-life. 
Simulations can be purely experiential, such as 
RollerCoaster Tycoon which is a construction 
and management simulation game where players 
custom build amusement parks and rides or the 
SimCity series where players use a given budget 
to expand and build their own custom city. But 
most simulations include educational or training 
objectives, and the majority of learning games 

are simulations where the intent is for players to 
learn and practice specific skills so they will be 
better prepared and able to enact those skills 
within parallel real-life situations. While most 
simulation games continue to be 2D, advance-
ments in 3D technology, including more afford-
able hardware, mean that this genre is likely to 
see an increasing number of immersive 3D vir-
tual environments into the future.

 Motivations to Play Video Games

In addition to understanding the types of video 
games that teens play, it is also helpful to clarify 
the underlying motivation(s) that may drive a 
teen’s video gaming behavior. Most game titles 
include an array of gameplay elements that could 
satisfy a variety of different motivations. In work-
ing with teen patients, and trying to determine the 
impact of their video gaming behavior on mental 
health functioning, practitioners would benefit 
from exploring why a teen selects to play a given 
video game title or games within a given genre. 
While the theoretical and empirical work in this 
area is still in its infancy, some research-based 
models of video gaming motivation do exist and 
may help guide practitioners in discussing the 
motivational pull(s) of video gaming with their 
teen patients. The following briefly summarizes 
this work with the goal of providing practitioners 
with possible talking points for discussing video 
gaming behavior with their teen patients.

A portion of the research into video gaming 
motivation has focused on formulating classifica-
tion systems. As early as 1996, Bartle presented 
his taxonomy of player types [6] which classifies 
players as killers, achievers, socializers, or 
explorers (see Fig. 17.3) based on video gaming 
preferences (Bartle’s original work focused on 
multiplayer online games, though his system has 
since been applied more broadly) [7]. 
Conceptually, Bartle defines a given player type 
across two dimensions of in-game behavior: (1) 
the degree to which the player prefers to act on 
versus interact with game elements, including 
objects and other characters, and (2) the degree to 
which the player focuses his/her actions on peo-
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ple in the game world versus on the world itself. 
For example, both killers and socializers prefer 
gameplay that engages other people (virtual char-
acters or other human players) in the game world, 
but killers prefer to act on (e.g., kill) those peo-
ple, whereas socializers prefer to talk, work with, 
or otherwise develop in-game relationships with 
them. Both achievers and explorers prefer game-
play that involves the virtual world itself, but 
actions by achievers focus on overcoming obsta-
cles, collecting objects, completing quests, and 
otherwise acting on the virtual world, whereas 
explorers prefer to explore, manipulate, discover, 
and otherwise learn about the virtual world. 
While Bartle’s work provides an interesting 
framework and has informed subsequent research 
and theory into video game motivation, [8] there 
is no research to indicate differences in psycho-
logical or behavioral adjustment as a function of 
such classification systems. Further, it’s impor-
tant to keep in mind that most video game players 
will not fall cleanly into only one particular cat-
egory. While there may be general tendencies to 
prefer one genre over another, video game play-
ers will often rotate their play among various dif-
ferent game titles, and game genres, as their 
interests shift during the course of a given day or 
week. Thus, trying to categorize teens into differ-
ent types of players is likely of limited utility.

Rather than trying to derive psychological 
states from video gaming preferences, more 
recent work has taken the alternative approach to 
directly examine the psychological states and 
needs that drive players to engage in video games. 
In other words, for whichever video game(s) a 
teen plays, this research explores questions like 
“What motivates you to want to play that game?”, 
“What do you get out of playing that game?”, and 
“What need does playing that game satisfy?”. 
While these theoretical models of video gaming 
motivation are still evolving, two examples may 
be useful for practitioners to help frame discus-
sions with their teen patients.

First, Sherry and colleagues [9] found that 
players are motivated to play video games in 
order to attain one or more of the following psy-
chological states: (1) competition, the experi-
ence of defeating others; (2) challenge, the 
experience of success following effort; (3) 
diversion, the ability to escape and distract one-
self from stressful real-life events; (4) fantasy, 
the experience of novel or unrealistic stimuli; (5) 
social interaction, the ability to interact socially 
with others; and (6) arousal, the experience of 
activated positive emotions, such as joy, interest, 
and excitement. Of these six, Sherry et al. found 
that challenge is the top motivation for playing 
video games. Across age groups and genders, 
video games that enable players to experience 
mastery through cognitive effort (e.g., solving 
cognitive puzzles) were the most motivating 
[10], and the researchers hypothesized that this 
may be because game-based challenges can 
result in the highly pleasurable altered state 
called “flow.” In 1990, Csikszentmihalyi [11] 
labeled “flow” as an intrinsically rewarding state 
of highly focused concentration leading to a 
decreased sense of time and self-awareness and a 
perception of seamless control between thought 
and action.

A second example of recent work on video 
gaming motivation is that of Ryan and colleagues 
[12, 13] who found that, regardless of video game 
title or genre, motivation to play a video game 
was predicted by the degree to which that video 
game satisfied three basic psychological needs: 
(1) autonomy, game provides flexibility over 
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movement and strategies, choice over tasks and 
goals, and rewards that give feedback without 
being controlling; (2) competence, game pro-
vides ongoing challenges and tasks with opportu-
nities for achievement and feedback; and (3) 
relatedness, game provides interactions among 
players. Table 17.2 provides a sampling of fea-
tures that games can offer to help satisfy these 
three basic psychological needs. Research by 
Ryan et al. [12] demonstrated that when video 
game play was psychologically satisfying— 
particularly when the game satisfied the needs of 
autonomy and competence—a player’s post- 
game sense of well-being was significantly 
higher, and this finding held across gender and 
age groups and across different game genres.

Currently, the research literature does not 
provide sufficient evidence to link video game 
player types nor video gaming motivational 
theories to mental health symptoms or behav-
ioral adjustment in teens. However, these tax-
onomies and motivational theories can provide 
useful frameworks for engaging in discussions 
with teen patients. For any given teen, video 
gaming is likely to consume some, if not a con-
siderable, portion of their leisure time, and for 
many, playing video games will be a significant 
component of their social experiences. 

Practitioners who have a greater understanding 
of what the various video game genres entail, 
and why teens may be motivated to play them, 
will be in a better position to engage with their 
teen patients to explore and understand this 
influential aspect of their lives.

 Commercial Video Games 
and Mental and Behavioral Health

The research literature connecting exposure to 
video games (or video game genres) and the 
mental and behavioral health of teens is continu-
ally evolving. The early research on video gam-
ing largely focused on identifying its negative 
impacts. Studies investigated the potentially 
addictive nature of video games, and the concom-
itant negative outcomes of excessive video gam-
ing, such as social isolation (see Chap. 10). 
Efforts were made to identify healthy versus 
unhealthy levels of “screen time,” similar to the 
earlier generation of research investigating exces-
sive television watching. Findings from such 
studies were used to inform healthcare guide-
lines, such as the American Academy of 
Pediatrics’ Recommendations for Children’s 
Media Use [14]. These guidelines have changed 
over time, and will likely continue to change, as 
the research on exposure time to video games 
also continues.

As it became increasingly evident that solely 
considering time spent video gaming was insuf-
ficient for predicting negative outcomes, concern- 

Practitioner Tip

In addition to talking with teens about the 
specific video game titles, and genres, they 
play, engaging teens in a discussion about 
what motivates them to play those games 
will help build rapport as well as a greater 
understanding of the psychological needs 
that the teen’s gaming behavior may be sat-
isfying. It may be that these psychological 
needs may also be driving real-world 
behaviors by the teen.

Table 17.2 Examples of game-based features that sat-
isfy basic psychological needs

Autonomy
•   Able to customize their game world, such as 

creating their own character
•   Able to make meaningful choices and there are 

consequences to those choices
•  Multiple ways for players to reach a goal

Competence
•   Decisions need to be made frequently to move the 

game forward
•  Performance measured in multiple ways
•   Progression in the game linked to player 

performance
•   Feedback on performance given frequently with the 

ability to replay or redo

Relatedness
•  Mechanisms for players to talk with one another
•   Opportunities for collaboration among players (e.g., 

to complete quests)
•   Opportunities for competitive group play (e.g., 

competing guilds or clans)
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based research studies began to shift to also 
investigate the type of video game being played, 
with particular focus on violent video games 
(i.e., shooter and fighting subgenres). 
Considerable research was undertaken in the 
examination of violent video gaming and its 
impact on health and well-being. A recent meta- 
analysis by the American Psychological 
Association (APA) Task Force on Media Violence 
concluded that exposure to violent video games 
is a significant risk factor in the prediction of 
negative outcomes among children, teens, and 
young adults [15]. These negative outcomes 
included increased antisocial behavior, thoughts, 
and emotions, decreased prosocial behavior, 
lower empathy for others, and desensitization to 
aggression. However, as noted in the APA report, 
no single risk factor can determine whether a 
given person will engage in criminal violence or 
develop a mental health disorder. A myriad of 
other factors, such as socioeconomic status, eth-
nicity, and social supports, may also contribute, 
and it is the cumulative risk across factors that 
tends to result in violent incidents toward self or 
others. Therefore, violent video gaming should 
be considered one of many possible contributing 
factors in a teen’s life.

Over the past decade, there has been a shift in 
the research literature on video gaming. While 
research continues on the potentially negative 
impacts of commercial video games, a new sci-
entific field has emerged which focuses on under-
standing how video games can be used for 
good. Increasingly, researchers have begun to 
recognize that video gaming can have significant 
and lasting positive benefits for health and well- 
being and that video games offer a potentially 
powerful tool for mental and behavioral health 
intervention. Part of this power comes from the 
inherently engaging nature of video games, and 
the strong preference for technologies in society 
at large, but particularly among youth and young 
adults [16]. As the research regarding the positive 
impacts of video gaming continues to mature, 
parents and mental health practitioners will be 
progressively better able to leverage video games 
to help foster mental and behavioral health out-
comes for children and adolescents.

 Positive Impacts of Commercial 
Video Games

Mounting evidence supports that playing commer-
cial video games can result in significant social, 
emotional, and cognitive benefits. In the following 
discussion, we provide a sample of studies show-
ing such positive impacts. However, debate con-
tinues in the research literature regarding whether 
and how commercial video games can have a posi-
tive influence on teen mental and behavioral 
health. In particular, while not the sole predictive 
factor, the dosage of, or time spent, video gaming 
should be considered a mediating factor where, as 
in many things, moderation is key. For example, 
occasionally engaging with others within a multi-
player online virtual world may yield meaningful 
friendships and decrease feelings of loneliness, but 
when most of your social interactions take place 
online, real-world friendships suffer, and feelings 
of loneliness and isolation can actually increase 
[17]. Therefore, it is important to keep in mind that 
the potential for positive impact on teens’ health 
and well-being will likely be undermined if video 
gaming is excessive or restricted to violent or anti-
social video games.

With regard to social impacts, commercial 
video games that provide opportunities for teens 
to work cooperatively and communicate with one 
another online (such as multiplayer Sandbox 
games, MOBAs, and MMORPGs) have been 
found to build social connections and decrease 
social isolation [18–22]. For example, in a study 
of over 30,000 MMORPG players, Yee [20] 

Practitioner Tip

While much has been said about the par-
ticularly harmful nature of first-person 
shooter games, it is important to note that 
the APA report did not cite a significant dif-
ference in the impact of violent video gam-
ing based on the perspective of the player. 
Thus, one’s viewpoint during the violence 
of a video game may be less important than 
participation in the virtual violence itself.
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found that interacting with others in the virtual 
world resulted in meaningful, socially supportive 
relationships in which there was real emotional 
investment. Players reported that the relation-
ships they formed in the online virtual world, and 
the interactions within that world, were  equivalent 
to real-life friendships and that these interactions 
helped them practice prosocial skills for the real-
world, such as leadership skills.

For teens who suffer from social anxiety, and 
therefore may avoid social interactions or with-
drawal from others in the real-world, a multi-
player video game can provide a less 
anxiety-provoking place to engage with others. 
Virtual social interactions are at a distance, which 
can effectively reduce social anxiety and increase 
social risk-taking. For example, in a study of 
MMORPG players across 45 different countries, 
Cole and Griffith [23] reported that the game 
world was attractive to many players because they 
were able to express themselves in the virtual 
world in ways that they would not feel comfort-
able doing in real-life (e.g., due to their appear-
ance, gender, sexuality, or age).

In effect, the safer, freer online social environ-
ment facilitates social connections and social 
interactions, which in turn, provide meaningful 
opportunities for teens to practice social skills 
with others. Multiplayer online games frequently 
involve collaboration, communication, and social 
problem solving among players, and these social 
learning opportunities can translate into social 
skills gains for improved real-world relation-
ships. For example, in a study of adolescents with 
autism spectrum disorder (ASD)—a disorder 
marked by social challenges and often isola-
tion—Gallup and colleagues [18] found that 
playing MMORPGs decreased social barriers 
and assisted in building social relationships and 
social interactions, both within the virtual world 
and in real-life (e.g., interacting with other 
MMORPG players outside of the game).

There is also some evidence that playing pro-
social commercial video games can increase real- 
world prosocial behavior. For example, a study 
by Gentile and colleagues [22] found that under-
graduate students who played prosocial games 
(i.e., Super Mario Sunshine and Chibi-Robo) 
were more likely to engage in cooperative and 
helpful behavior with others in real-life. The 
authors also found, in a longitudinal study with 
adolescents in Japan, that playing these prosocial 
video games significantly predicted prosocial 
behavior 3–4 months later [22]. Importantly, this 
work also provided evidence of bidirectionality 
in these effects whereby not only did playing pro-
social video games tend to increase prosocial 
behavior, but also those with higher prosocial 
tendencies tended to select to play prosocial 
video games.

With regard to possible emotional benefits of 
playing commercial video games, there is evi-
dence that increased social connectedness from 
involvement in multiplayer online games (when 
used in moderation) can reduce feelings of lone-
liness, anxiety, and depression [24–27]. In addi-
tion, there is a growing literature demonstrating 
the positive emotional benefits of what are called 
“casual video games” (CVGs). CVGs are very 
simple games with clear, straightforward rules 
and gameplay, do not require special or advanced 
gaming skills, and can be played in short spurts 

Practitioner Tip

The sociology of gaming has shifted tre-
mendously over the past few decades with 
the remote multiplayer aspect becoming 
the dominant mode of gaming. Whereas 
the majority of games in the 1980s and 
1990s featured a single player, in a room 
alone, going into a private world, the major-
ity of gaming now involves people using 
games to connect and interact with other 
people in a semipublic world. Thus, gam-
ing has evolved from a technology that fos-
ters social isolation to one that can actually 
promote social integration. It is important 
to consider how empowering video gaming 
can be for teens with barriers to socializa-
tion, such as appearance, age, geographic 
isolation, and physical mobility issues. 
Games can serve as a common socializa-
tion space for teens who would otherwise 
be unable or unlikely to interact.
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with no lengthy time commitment. While CVGs 
can be from any video game genre, they tend to 
be puzzle-strategy games. Highly popular 
 examples include Candy Crush, Bejeweled, 
Peggle, Angry Birds, and Tetris.

Several studies have demonstrated significant 
mood elevation as a result of playing CVGs. For 
example, in the study of clinical depression, 
Russoniello and colleagues [28] conducted a ran-
domized clinical trial to investigate the impact of 
playing popular smartphone CVGs, such as 
Bejeweled or Bookworm. They found that 30 min 
of CVG gameplay three times per week over a 
1-month period resulted in significant declines in 
depressive symptoms, above and beyond any pos-
itive impact of anti-depressant medication. In a 
separate clinical trial, Russoniello and colleagues 
[29] found evidence that playing CVGs resulted 
in mood-lifting brain wave activity patterns (e.g., 
decreased left and increased right alpha brain 
waves) and heart rate variability changes consis-
tent with a relaxed state. Participants in this 
research also reported significant declines in feel-
ings of tension, anxiety, anger, and depression fol-
lowing just 20 min of CVG gameplay. In both 
trials, the control group (which did not play 
CVGs) did not exhibit these physiological and 
emotional changes.

Along with mood elevation, CVGs may hold 
particular potential for alleviating anxiety and 
stress. For example, in a follow-up study by 
Russoniello and colleagues, [30] CVG exposure 
over a 1-month period resulted in significantly 
greater declines in both state and trait anxiety 
symptom severity compared to the control group. 
And, in a study of preoperative anxiety in pediat-
ric patients about to undergo outpatient surgery, 
Patel [31] found that playing CVGs significantly 
lowered youth’s level of anxiety to an extent 
comparable with medication (i.e., oral mid-
azolam). It may be that CVGs are particularly 
effective for satisfying the psychological need of 
diversion or the ability to escape and distract one-
self from stressful real-life events (see Sherry 
et al. discussion above). Engaging in simple, 
straightforward gameplay may facilitate entering 
an “absorption-dissociation” state whereby CVG 
players are able to focus their attention on a small 

set of easily manageable, low frustration cogni-
tive tasks and block out extraneous stress- 
inducing thoughts [32, 33]. An experimental 
study by Holmes and colleagues using a Trauma 
Film Paradigm seems to provide some support 
for this hypothesis. Following viewing a trau-
matic film, subsequent incidents of flashbacks 
(sensory perceptive, visuospatial memories of 
disturbing scenes presented in the film) were 
compared for participants who did and did not 
engage with Tetris for 10 min following the film 
[34, 35]. Those who played Tetris experienced 
significantly fewer flashbacks than those who did 
not play this CVG. In this research, playing Tetris 
seems to have distracted participants from the 
traumatic visual imagery of the film and inter-
fered with the typical consolidation of traumatic 
memories which fuel experiences of subsequent 
flashbacks (a core symptom of post-traumatic 
stress disorder or PTSD).

In addition to potential benefits for teens’ 
social and emotional well-being, evidence sug-
gests that commercial video games may also 
enhance cognitive functioning in the areas of 
attention and memory. For example, in a study 
of adolescents and young adults, Moisala and 
colleagues [36] investigated behavioral perfor-
mance and brain activity during working memory 
tasks and found a significant association between 
time spent gaming (in participants’ daily lives) 
and better performance, accuracy, and speed, par-
ticularly as the task became more demanding. 
fMRI (functional magnetic resonance imaging) 
findings provided further support for this associa-
tion, showing that the link between gaming expe-
rience and brain activity in areas associated with 
attention and memory (i.e., frontoparietal net-
work) was particularly strong during more chal-
lenging working memory tasks. These patterns of 
results held regardless of the genre of video game 
played by participants. Moisala hypothesized 
that video gaming may enhance a player’s ability 
to attend to relevant items, efficiently remove 
irrelevant items, and recover more quickly from 
attentional shifts during working memory tasks.

However, it is important to note that the 
research literature is inconsistent regarding 
whether video gaming increases or decreases 
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attentional skills. Chan and Rabinowitz, [37] for 
example, found that playing video games was 
associated with symptoms of  attention-deficit/
hyperactivity disorder (ADHD) in high school 
students. This discrepancy in findings may reflect 
the specific type of attention being studied [38]. 
Specifically, studies showing a negative associa-
tion for gaming tend to assess attention in terms 
of focusing on a single object/task and control-
ling behavioral impulses, whereas studies show-
ing a positive association tend to assess attention 
in terms of being able to filter audiovisual stim-
uli, rapidly shift attention, and ignore distrac-
tions. While no causal research has linked video 
gaming with the former type of attention, there 
does appear to be causal evidence that video 
gaming can improve the visual spatial attention 
and reasoning. For example, Subrahmanyam and 
Greenfield [39] found that fifth graders showed 
significant improvement in their dynamic spatial 
skills (ability to perceive, track, and process 
objects in movement) after playing the action 
video game Marble Madness, whereas the con-
trol group which played a word game (Conjecture) 
did not. In related research, there is also evidence 
that video gaming can enhance eye-hand coordi-
nation, motor planning, and rapid mental pro-
cessing. For example, Middleton and colleagues 
[40] randomly assigned young adults to play Wii 
Play minigames (Shooting Range, Pose Mii, and 
Table Tennis) for 2–4 hours or play no video 
games over several days. Participants’ perfor-
mance before and after a 2-week period was mea-
sured using a virtual reality surgical simulator 
(Simbionix LapMentor). Those who played the 
Wii games consistently performed better than the 
control group, including significantly greater 
improvement in hand-eye coordination and speed 
of completion.

 Impactful Video Games for Mental 
and Behavioral Health

The previous sections of this chapter underscore 
how video games and video gaming experiences 
cannot be considered homogenous. Commercial 
video games cover a broad array of genres, and 

different video gaming experiences offer differ-
ent affordances for different mental and behav-
ioral health issues. And, in a positive trend, 
studies are beginning to reveal the ways in which 
commercial video games—which were built pri-
marily just to entertain—can actually produce a 
variety of health benefits. Now, we turn our atten-
tion from the accidental behavioral health bene-
fits of commercial video games to discussion of 
“impactful video games” which are intentionally 
developed to foster positive mental and behav-
ioral health.

In recent years, innovators have leveraged the 
prodigious technical advances commercial games 
have produced in realistic graphics, gameplay 
mechanics, and personalization to create video 
games that offer the potential to effectively alle-
viate targeted mental health problems and/or 
improve psychosocial functioning. In this sec-
tion, we provide a brief review of a sampling of 
these impactful video games along with evidence, 
where available, that supports their use for thera-
peutic purposes. In the coming years, we should 
expect the number and range of offerings of 
impactful video games to grow substantially, in 
conjunction with a growing research literature 
demonstrating the ways by which these games 
can augment, accelerate, and amplify mental and 
behavioral health treatments. As a result, knowl-
edgeable practitioners will be increasingly able 
to incorporate these innovative technologies into 
their treatment planning with teen patients. In the 
following paragraphs, we highlight examples of 
games that specifically target depression, anxiety 
disorders, attention disorders, and social- 
emotional skills.

A number of impactful games have been 
developed for the treatment of depression. A 
recent meta-analysis examined the relative 
impact of four different types of video games for 
alleviating depressive symptoms—psychoeduca-
tion/training, exercising, virtual reality exposure 
therapy, and entertainment—in studies that 
included randomized control groups [41]. With 
the caveats that only eight studies were included 
in the meta-analysis, and that these studies 
involved both adults and teens, findings indicated 
that exposure games resulted in the greatest 
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decline in depressive symptoms (Cohen’s d effect 
size of −.67), with psychoeducation/training and 
entertainment games being next most impactful 
(Cohen’s d = −.41 and −.41, respectively) and 
exercising games being least impactful (Cohen’s 
d = −.24).

Exposure games for depression focus on 
providing an immersive simulation of the expe-
rience of being depressed in an effort to increase 
empathy, understanding, and normalization of 
these experiences. For example, Depression 
Quest is an adventure-simulation game which 
allows the player to experience the life of a 
depressed person (www.depressionquest.com). 
A second example is Elude which is an adven-
ture game that allows the player to move through 
a series of landscapes to metaphorically expe-
rience emotional states, including depression 
(http://gambit.mit.edu/loadgame/elude.php). 
While these specific exposure games were not 
included in the above meta-analysis, their value 
as psychoeducational tools has been noted, par-
ticularly for fostering greater understanding of 
depression for significant others who support 
those who are depressed.

Research-based psychoeducation and train-
ing video games for depression include SPARX 
(Smart, Positive, Active, Realistic, X-factor 
thoughts), an adventure game that delivers 
cognitive- behavioral therapy techniques as the 
teen navigates challenges within a fantasy world 
[42]. For example, in the first realm of the story 
world, players encounter GNATS (Gloomy 
Negative Automatic Thoughts) and must use 
cognitive restructuring to combat their negative 
messages (e.g., “you’re a loser”) and proceed to 
the next realm. A randomized clinical trial with 
187 adolescents seeking treatment for depres-
sion in New Zealand found that SPARX was as 
effective as treatment-as-usual (i.e., in-person 
psychotherapy) for alleviating depressive symp-
toms, both immediately and at 3-month follow-
up. In addition, teen patients reported enjoying 
SPARX, and adherence to the video game treat-
ment was high.

Another example of an adventure video game 
for combating depression is Maya which emu-
lates a hero’s quest akin to some commercial 

video games, while integrating cognitive- 
behavioral and interpersonal therapy strategies 
into the problem-solving aspects of gameplay 
[43]. The player engages in the game as Maya, a 
depressed teen who must overcome her depres-
sive affect, cognitions, and behavior to enter into 
and achieve in-game objectives. An acceptability 
trial with adolescent girls diagnosed with depres-
sion found that teen patients reported Maya 
helped them learn useful social and mental health 
related behaviors.

In the treatment of anxiety disorders (e.g., 
phobias, PTSD, obsessive-compulsive disor-
der), impactful video games can thoughtfully 
use the virtual environment and gameplay 
mechanics to implement effective in-person 
treatment strategies for lowering anxiety and 
avoidant behaviors, specifically relaxation train-
ing and exposure- and- response-prevention 
training. An example of a pure relaxation 
training game is Deep which uses the virtual 
reality headset Oculus Rift to lead players 
through breathing exercises within an underwa-
ter world (www.exploredeep.com). As the 
player successfully engages in relaxed breath-
ing, the virtual world responds by becoming 
more calm and peaceful. A second example is 
Personal Zen which is more akin to a casual 
game in functionality, is commercially available 
for free, and is based in research to reduce anxi-
ety and stress (www.personalzen.com).

In vivo relaxation practice can also be com-
bined with biofeedback techniques (e.g., real- 
time information about heart rate) as well as 
psychoeducation (e.g., identifying one’s triggers 
or signs of anxiety) to further enhance the thera-
peutic benefits. For example, Relax to Win is a 
two-player competitive game where feedback 
from a galvanic skin response (GSR) sensor is 
used to control the speed of the player’s dragon 
during a virtual race [44]. The better the player is 
able to relax, the faster his/her dragon flies. There 
is evidence that game-based virtual relaxation 
training combined with biofeedback can result in 
significant declines in anxiety symptoms. For 
example, in a randomized clinical trial with teens, 
researchers found that use of two relaxation video 
games—Freeze-Framer and Journey to the Wild 
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Devine—with biofeedback (i.e., skin electrodes 
for heartrate variability and skin conductance 
level) resulted in significant reductions in anxiety 
compared to wait-list control [45]. And recently, 
a randomized clinical trial with 138 adolescents 
which used an active control condition (i.e., 
played the commercial action-adventure game 
Rayman 2: The Great Escape) found that playing 
the biofeedback game Dojo resulted in a more 
rapid decline in personalized anxiety symptoms 
compared to control [46]. In the Dojo game, 
players learn to recognize changes in their physi-
ology and emotional states in order to regulate 
their emotions within a variety of virtual scenar-
ios (e.g., gather items while avoiding the Fear 
Monster in the catacombs).

Turning now to the treatment of attention 
problems, considerable research has investigated 
how video gaming experiences combined with 
biofeedback methods may be able to reduce 
symptoms of ADHD and improve attention. As 
early as 1996, Pope and Bogart [47] found that 
increasing the difficulty of a video game based on 
brainwave activity that indicated waning atten-
tion was effective for increasing the attention 
span of youth diagnosed with ADHD. A more 
recent review of the literature by Butnik [48] 
summarized evidence that providing biofeedback 
to the form of a video game (e.g., whereby per-
formance in the game is determined by the play-
er’s ability to modulate target brainwave activity) 
has empirical support for reductions in core 
ADHD symptoms for adolescents and young 
adults diagnosed with ADHD. Examples of 
impactful video games with biofeedback for the 
treatment of attention problems include Project 
Evo (currently undergoing clinical trial) and 
Captain’s Log [49–51].

A novel recent application of video gaming in 
the treatment of ADHD by Weerdmeester and col-
leagues [52] tested the full-body Adventurous 
Dreaming Highflying Dragon game with children 
and young adolescents with ADHD. In this study, 
youth in both conditions interacted with a full- 
body video game using the Xbox Kinect (i.e., 
player’s body acts as the game controller), but 
those in the treatment condition completed 
Adventurous which specifically included tasks that 

require attention and self-control. Results showed 
that those who interacted with the ADHD-training-
specific game realized greater improvements in 
teacher-rated ADHD symptoms compared to 
active control participants.

Beyond the treatment of mood disorders and 
ADHD, there are relatively fewer available 
options for impactful video games, and the evi-
dence for efficacy is largely missing. For more 
serious mental health disorders, such as schizo-
phrenia, the therapeutic focus of video gaming 
has primarily been on brain training to improve 
cognitive functioning, such as episodic memory 
deficits. For example, Bellack and colleagues 
[53] created a computer-assisted cognitive reme-
diation program for patients with significant cog-
nitive impairments, including those with 
schizophrenia and traumatic brain injury. Use of 
the game-like computerized exercises to engage 
patients in cognitive training, combined with 
training and support by an in-person therapist, 
was found to be a feasible treatment approach, 
but clinical trial results on its efficacy remain 
pending. Similarly, Shrimpton and Hurworth 
[54] created an adventure game entitled Pogo’s 
Pledge to provide psychoeducational messages 
to youth who had experienced their first episode 
of psychosis. While initial review by an expert 
panel was largely positive, the complex, difficult 
to navigate game mechanics were found to sig-
nificantly undermine usability of this game by 
patients.

Another category of impactful video games 
does not target specific mental health disorders 
per se but rather addresses specific social- 
emotional and behavioral skills which are con-
comitant with an array of mental health disorders 
as well as psychosocial adjustment more gener-
ally. These video games may be tested with spe-
cific patient populations, but their use is not 
intended to be restricted to those populations. For 
example, Let’s Face It is an impactful video game 
designed to teach facial recognition skills (e.g., 
identifying the emotions of others from facial 
expressions) which has been shown to produce 
measurable improvements in facial recognition 
skills for preadolescents and adolescents with 
autism spectrum disorder (ASD) who played the 
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game, whereas wait-list control youth did not 
[55]. While individuals with ASD have particular 
difficulty recognizing facial cues, facial 
 recognition skills are a universal component in 
communication and empathy for all social rela-
tionship, making Let’s Face It (and games like it) 
more broadly applicable.

A second example of a generally applicable 
impactful video game for social-emotional learn-
ing (SEL) is Hall of Heroes (see Fig. 17.4) [56]. 
Hall of Heroes is an immersive adventure game 
designed to enhance the social and emotional 
functioning of early adolescents across six core 
skill areas: communication, cooperation, emo-
tion regulation, empathy, impulse control, and 
social initiation. Hall of Heroes engages teens in 
social problem solving as they navigate a virtual 
school for students with special powers and com-
plete story-based social situations and challenges 
(e.g., responding to teasing, managing peer pres-
sure). The in-game social challenges were built 
on social learning theory in late elementary and 
middle school years, as well as cognitive- 
behavioral social skills training methods for cus-
tom gameplay mechanics. The game world is 
intended to provide teens with safe and engaging 
virtual simulations through which they can learn 
and practice social emotional skills applicable to 
real-life social situations. A randomized clinical 
trial demonstrated that youth who completed 
Hall of Heroes showed significant improvements 
in their social, emotional, and behavioral health 
compared to the wait-list control condition.

 Integrating Impactful Video Games 
into Treatment

Many impactful video games are designed to be 
used as self-help tools, and there is evidence that 
these games can result in positive benefits when 
used independently by teens. Given that negative 
mental health stereotypes and stigma associated 
with seeking mental health treatment still exist in 
our society, making impactful video games more 
broadly accessible could have significant positive 
public health benefits [57]. In particular, we know 
that many youth who experience significant men-
tal health symptoms never seek or receive treat-
ment. The safe and private virtual environment 
offered through a video game could lower fear 
and stigma barriers to teens’ seeking help [58]. In 
addition, game-based therapeutic programs could 
lower cost, time, and other logistical barriers 
(e.g., travel, scheduling), compared to in-person 
treatment methods, so that more teens could 
more easily access treatment for mental and 
behavioral health issues. In effect, availability of 
impactful video games for self-help could result 
in more teens realizing the benefits of effective 
mental health treatment.

However, beyond their use for self-help, prac-
titioners should consider how impactful video 
games could be used to augment in-person treat-
ment with teens. As part of a larger treatment 
plan, impactful video games could be integrated 
in several manners. First, impactful video games 
could be used in a “preparation for learning” 

Fig. 17.4 Screenshot 
from Hall of Heroes 
SEL game. Developed 
by the authors of this 
chapter (and distributed 
separately by www.
centervention.com)
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model whereby teens complete a portion of 
gameplay prior to an in-person session. If, for 
example, the game was psychoeducational, teens 
could be more ready to explore topics or practice 
techniques because they would come into the in- 
person session with foundational learning. 
Second, practitioners and teen patients could 
engage in an impactful video game together dur-
ing the in-person session. Much as practitioners 
would use board or other games during sessions, 
observing as the teen interacts with the virtual 
game world would provide concrete opportuni-
ties to engage with the youth to explore thought 
processes, examine decision-making, and con-
sider alternatives and consequences. Third, 
gameplay at home, following in-person sessions, 
can be used to reinforce those therapeutic meth-
ods and strategies learned in therapy. As with 
other “homework” reinforcement methods, video 
gameplay could provide teens with direct appli-
cation and practice experiences but do so in a 
manner more engaging than paper-and-pencil 
worksheets (or other traditional methods) and 
therefore be more likely to be completed by 
teens. In the end, integrating impactful video 
games into the treatment plan for patients pro-
vides practitioners with innovative and engaging 
methods to augment, enhance, and accelerate 
therapeutic benefits for teens.

 Conclusion

This chapter proposed to assist mental health 
practitioners who work with teens to better 
understand the increasingly widespread and 
varied roles video games can play in their 
lives. Furthermore, we described how enter-

tainment games have demonstrated positive 
effects on adolescent mental health and how a 
newer impactful video games, built with 
explicit goals for improving mental health, are 
showing even more promise. We explored an 
array of different impactful video games that 
have been developed to address mental and 
behavioral health issues pertinent to teens. 
Clearly, this trend is likely to only grow stron-
ger over the coming years, as the evidence 
supporting the therapeutic benefits of integrat-
ing video games (commercial and impactful) 
into treatment with teens continues to grow as 
well. Our hope is that those who work with 
teens can bring a deeper understanding of 
video gaming to their practice and by doing 
so, foster positive mental and behavioral 
health for their patients.
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Apps for Mental Health

Oliver Lindhiem and Jordan L. Harris

 History of Mental Health Apps

Even before the advent of modern smartphones, 
early mental health apps were developed for per-
sonal digital assistants (PDAs) such as the 
PalmPilot which was introduced in 1997. PDAs 
were viewed as an ideal tool to assist in treatment 
delivery of skill-based therapies such as cognitive- 
behavioral treatments [1]. Examples include the 
facilitation of self-statements, breathing control 
practice, and exposure exercises, for the treatment 
of panic disorder [2], support for adolescents with 
autism spectrum disorder [3], and monitoring 
PTSD symptoms [4]. Apple’s first iPhone came to 
market in 2007. From 2008 to 2009, the creation 
of the BlackBerry App World, Apple’s App 
Store, and Google’s Android Market (later called 
Google Play Store) allowed users to download 
mobile application software (apps) directly onto 
their smartphones. Mental health apps began 
being developed almost immediately, entering 
the market around this time [5]. With a rapidly 
growing market for downloadable apps, the 

sophistication of apps grew very quickly. By late 
2010, over 300,000 apps were available across 
numerous platforms. Of these, about 8000 were 
health related with only a small portion of those 
focused on mental health [6]. A 2015 survey 
found that the number of health-related apps had 
almost doubled to 15,000 with one-third of that 
number being specific to mental health [7]. 
Although mental health apps can vary greatly 
from one another, in general a mental health app 
is a mobile application that aims to reduce symp-
toms for either a specific diagnosis or transdiag-
nostic symptoms through the use of app features 
and can be used as a stand- alone treatment or an 
add-on to treatment. Although many apps are 
unique in design and content, there are typical 
features that can be found in most mental health 
apps (Fig. 18.1).

 Typical Features Common to Most 
Mental Health Apps

Content. Therapeutic content can be housed in 
mental health apps in various ways including 
modules or chapters (e.g., a digital book) on vari-
ous topics and digital “libraries” or “dictionaries” 
organized by topic with definitions of various 
CBT and other therapeutic skills and techniques. 
Content can also include videos and/or audio 
files that explain or model various skills or tech-
niques. Some apps even include a feature to 
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record a therapy session so that it can be reviewed 
again later by the patient [8]. The ways that apps 
organize their content make each app unique and 
provide the user with an experience that may dif-
fer from app to app (even those that are focused 
on the same specific disorder).

Diaries and symptom tracking. Many men-
tal health apps include a diary feature to track 
mood, daily activities, or problem behaviors. 
There is evidence that diaries can give useful 
insight into behaviors, depressive symptoms, and 
emotional self-awareness [9, 10]. Digital diaries 
can also collect data on between-session treat-

ment adherence and skills practice. Such meth-
ods have numerous advantages over traditional 
retrospective diaries including the sequencing of 
data and the ability to estimate individual vari-
ability in responses over time [11, 12]. Another 
advantage of a digital diary over a traditional 
pen-and-paper diary is that real-time contextual 
factors can also be assessed (e.g., GPS location, 
time, weather). Real-time diary entries can also 
eliminate the problem of recall bias resulting in 
data with greater reliability and validity com-
pared to retrospective reports. Numerous studies 
have documented the poor correspondence 
between real-time data and retrospective reports 
making this an important advantage [13, 14]. 
Diary entries can be event-based (e.g., after an 
interpersonal interaction) or time-based (e.g., 
every 2 hours or electronic prompts given at ran-
dom intervals), and because phones are much 
more portable than pen-and-paper diaries, com-
pliance rates are higher on digital diaries [15]. 
Apps that are linked to a clinician portal can also 
transmit the data to be viewed by a clinician 
before or during a treatment session. Finally, 
diary data can be used to track treatment progress 
over the course of treatment.

Alarms and appointment reminders. Alarm 
features are common and can be used for several 
different purposes, including reminders to prac-
tice a skill, make a diary entry (e.g., mood track-
ing), take a medication, or complete a 
therapist-assigned homework activity. For apps 
that are linked to a clinician portal, the clinician 
can set an alarm at any time between treatment 
sessions. Alarms can also be used as appointment 
reminders. For cases of PTSD, an appointment 
reminder feature can be especially helpful given 
that PTSD avoidance symptoms can lead to a 
decrease in session attendance. To assist in recall 
of scheduled treatment sessions, some apps have 
calendars that are populated with appointment 
reminders and alarms to reduce the cases of 
PTSD avoidance symptoms [8]. Overall, alarms 
can help to normalize routine and create patterns 
in behavior.

Messaging. Messaging features can be found 
on many mental health apps and can be helpful in 
delivering content to the adolescent quickly and 

Fig. 18.1 A mock-up of a typical mental health app that 
highlights many of the features that are commonly avail-
able: calendar, alarm, mood diary, message system, symp-
tom tracker, and video library
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easily. These systems can allow one-way mes-
saging (clinician to adolescent; adolescent to cli-
nician) or two-way messaging. One-way 
messaging from the clinician to adolescent can 
be used for appointment reminders, encourage-
ment, skill tips, or reminders to complete thera-
peutic “home practice” activities. One-way 
messaging from the adolescent to the clinician 
can be used to send progress updates or “in the 
moment” observations that can be addressed at 
the next therapy session. Two-way messaging 
can be used therapeutically in various ways such 
as coaching a patient in real time through an 
in vivo exposure exercise or delivering brief ther-
apeutic content. Content of a message can fall 
into a variety of categories such as asking/
answering questions or providing positive rein-
forcement [16–18]. The volume of messages 
sent/received can vary from user to user, and 
messages can be tailored to each user to fit their 
particular needs [18]. In our experience, clini-
cians tend to prefer one-way messaging systems 
to two-way messaging systems because this 
reduces user perceptions and expectations that 
the clinician is “on call” and available to respond 
to messages in real time. Messaging systems, 
particularly two-way messaging, can also intro-
duce complications around insurance billing and 
reimbursement of clinician time.

Videos. Mental health apps occasionally 
include videos that can serve several functions 
such as instructional behavioral modeling guides 
or prerecorded affirmative messages of support. 
The use of videos for education is not a new con-
cept to the mental health field, but the widespread 
access to mental health apps has opened up new 
and exciting possibilities for the use of videos as 
modeling or support tools. If ever a task or topic 
covered in session is difficult to explain in words 
or could be better learned through observation, 
videos can be used as an alternative method of 
conveying or reinforcing a topic covered in ses-
sion with an adolescent. If done well, videos can 
deliver useful and functional knowledge to the 
viewer while also being fun. Use of video model-
ing as educational tools has been researched over 
the past two decades. One such study was on the 
use of mental health apps as an assistive technol-

ogy for adults with autism spectrum disorder 
which found that the use of video-based instruc-
tions and behavioral modeling was an effective 
substitute for a job support aid. In addition, the 
sooner they began using the apps, the more effec-
tive it was as a substitute for a vocational aid 
[19]. Video-messaging has also been used effec-
tively in studies of smoking cessation [20].

 Special Features Available on Some 
Mental Health Apps

Connectivity/synchronization with a clinician 
web portal. Some mental health apps have been 
developed to communicate with a clinician web 
portal. The web portal often includes a dashboard 
that displays diary data or symptom trajectories 
from the patient app. The portal can also be used 
to send appointment reminders and messages or 
set alarms to remind the adolescent to practice 
skills or techniques that were learned during a 
therapy session. Some clinician web portals offer 
visual information feedback that graphs sum-
mary information or session-by-session change 
to track changes in symptoms in different con-
texts, self-efficacy, coping thoughts, etc. [21]. 
Although not always a common feature, a con-
nected clinician web portal can be an efficient 
way to track adolescent data over the course of 
treatment.

Interactive features (e.g., troubleshooting 
guide). Interactive features give the user the 
opportunity to seek guidance or opportunities to 
develop useful skills in a way that is hands-on 
and often fun. Some mental health apps have 
interactive features that, when used in the moment 
of anxiety or distress, can generalize learned 
skills to new settings, thus encouraging practice 
of behaviors to improve symptoms [22]. In vivo 
features such as a troubleshooting guide can be 
used to apply coping strategies in a more valid 
context than in the office during sessions. An 
alternative to a written troubleshooting guide is 
an audio/audiovisual virtual coaching feature. A 
feature such as this one provides a real-time 
instruction meant to remind and encourage skill 
use (e.g., relaxation breathing techniques) [6]. At 
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the moment there are not many mental health 
apps on the market that have videos integrated 
into the system. By 2012 only 6% of studies done 
on mental health apps included apps with videos 
as a feature [23].

Games. Games are the most frequently down-
loaded items on smartphone app markets such as 
Google Play. Increasingly, mental health apps are 
beginning to incorporate games into their plat-
form [6]. Games often provide the player with 
motivation to achieve a certain goal, often result-
ing in a virtual reward or sense of achievement. 
By incorporating mental health topics and evi-
dence-based interventions into the framework of 
the game design, the player is motivated by the 
game itself to engage in desired behavior. In 
addition to patient motivation and education 
games incorporated into mental health apps, 
games are also designed to be a distraction during 
times of intense emotion or stress [24, 25]. It can 
be difficult to find a playable game that incorpo-
rates psychotherapy topics, which is why some 
apps have turned to “gamification” of the apps as 
a method of making the apps feel like games. 
Gamification is a method of increasing motiva-
tion to perform existing goals through the use of 
rewards and feedback, without the use of a game 
itself [22]. A gamified app based on measures of 
anxiety and stress reactivity was found to be 
helpful for the user even after a single use of the 
app [25]. Examples are apps that offer reinforce-
ment and rewards (e.g., points, unlockable, etc.) 
that make intrinsic rewards more tangible for the 
user. Gamification can make any feature of a 
mental health app work like a game with the use 
of narrative feedback and/or a reward that aims to 
contribute toward the overall goal, which in most 
cases is reduction of symptoms.

Avatars/customization. Avatars are included 
in some mental health apps to make them more 
fun, particularly in apps designed for children. 
They can vary from a selectable picture from a 
small catalogue of options to a fully customiz-
able figure that in some cases may resemble a 
person. A 2015 study found that participants 
found a virtual coach avatar to be relatable and 
helpful [26]. Although it may be difficult to find 
mental health apps that have avatars, there is 

some evidence suggesting that the autonomy to 
customize an avatar (often resembling the users’ 
ideal state) increases the likelihood of behavior 
modification over time, viewing the avatar as a 
model whom they strive to resemble [22].

 Potential Benefits of Mental Health 
Apps

The pace of innovation in the technology sector is 
far more rapid than the pace of scientific investi-
gation. Although mental health apps can be 
developed and programmed within a matter of 
days, it can take years to conduct a randomized 
controlled trial (RCT) designed to evaluate their 
efficacy. It is therefore not surprising that there 
are far more mental health apps than there are 
studies evaluating their efficacy. Many mental 
health apps that are on the market have little or no 
empirical support as to any immediate- or long- 
term benefit [23, 27]. However, of the apps that 
have been tested, some have been found to use 
techniques such as relaxation and calming audio 
which may only reduce mild symptoms [28]. 
Until very recently, there were very few studies 
on the therapeutic utility of mental health apps 
[29]. This is gradually beginning to change, with 
more and more clinical trials being published 
every year. Many of the more rigorous clinical 
trials to date have evaluated behavioral health 
apps for behaviors related to weight loss [30], 
smoking cessation [31], and treatment adherence 
for chronic medical conditions such as diabetes 
[32], rather than mental health apps per se. The 
results of clinical trials for mental health apps are 
beginning to appear in the literature for condi-
tions such as social anxiety disorder [33] and 
depression [34] with promising results. As more 
apps are developed and health consumerism 
grows, it will become increasingly challenging to 
sort through apps to find ones that are evidence- 
based [35]. A recent meta-analysis identified 25 
clinical trials designed to test the utility of mobile 
technologies (smartphone apps, personal digital 
assistants, or text messaging systems) for enhanc-
ing treatment outcome for psychotherapy or other 
behavioral health interventions [36]. Mobile 
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technologies were found be effective both as 
stand-alone interventions compared to no treat-
ment (11 studies) and as adjunctive devices (10 
studies), with effect sizes falling in between the 
“small” and “medium” ranges.

Improved motivation. Mental health apps 
also have the potential to improve clinical out-
come indirectly by enhancing motivation, increas-
ing show rates for appointments, and reducing 
dropout. This can happen in several ways. First, 
the ability to track symptoms over time can be 
motivating. Second, some apps included motiva-
tional messages or videos. Third, some apps allow 
clinician contact or automated alarms designed to 
enhance the utilization of therapeutic content or 
practice. Finally, some apps include features 
designed specifically to enhance motivation using 
principles or reinforcement (e.g., points, digital 
rewards) to encourage patients to stick with 
treatment.

Enhanced access to care. There are numerous 
barriers (both perceived and real) that prevent 
patients from accessing mental health services. 
These barriers include the availability of local ser-
vices, transportation, cost, and perceived stigma. 
Structural barriers such as distance and reim-
bursement for travel may deter adolescents from 
attending sessions [24]. Mental health apps have 
tremendous potential to overcome these barriers. 
Utilizing many of the features listed previously in 
this chapter, mental health apps can enhance 
access to care for adolescents by providing them 
with free screening tools for depression [37] and 
supporting those who may have difficulties mak-
ing it to sessions as often as needed. Some mental 
health apps utilize features such as GPS to help 
make access to care easier [6]. In some cases 
mental health apps incorporate GPS mapping of 
nearby clinics. This tool could be the difference 
between engaging and not engaging in clinical 
treatment. Physical location is only one of the 
problems; for many the primary barriers are atti-
tude and stigma about treatment [24]. Adolescents 
who feel depressed (and may even search the 
Internet for “depression”) do not always seek 
treatment. Mobile apps have the potential of 
reaching these individuals and motivating them to 
find and engage with treatment [28]. Some mobile 

apps address the issue of stigma of receiving men-
tal health care which may prove to be a key to 
improving access to care given the high rates of 
smartphone ownership across all races, ethnici-
ties, and socioeconomic groups.

 Considerations in Selecting an App

There are numerous things to consider when 
selecting a mental health app including cost, 
training requirements, evidence of efficacy, 
usability, connectivity requirements, and security 
features. Figure 18.2 shows a checklist of ques-
tions to consider in selecting a mental health app 
to use with (or assign to) an adolescent. There are 
also other rating scales such as the Mobile 
Application Rating Scale (MARS) [38].

Are there any restrictions on using the app? 
Restrictions on using a mental health app include 
cost, compatibility with a device, and training 
requirements. There is some variability in pricing 
of mental health apps. While many are free, oth-
ers range in price from $0.99 to $4.99 (a very 
small percentage tend to be more expensive). 
Some free apps are connected to a service that 
has a weekly/monthly/yearly charge that may 
also vary in price. Apps like this can often be 
identified by signifying that they contain “in-app 
purchases” sometimes costing hundreds of dol-
lars. Outside of cost, the other barrier tends to be 
device compatibility. Some apps have been 
developed for cross-platform use and can be 
installed on either Apple (iPhone) or Android 
devices, although most can only be used with one 
or the other.

Is there evidence for the app’s efficacy? As 
noted earlier in this chapter, the speed of app 
development outpaces researchers’ abilities to 
conduct clinical trials. A 2013 review identified 
more than 1500 apps available for download on 
one or more of the app stores that focused on 
depression, but only 32 published research papers 
associated with these apps [39]. However, even 
apps that have not formally been evaluated in a 
clinical trial often rely on content that has decades 
of empirical support. One can therefore look for 
apps with empirically supported content (e.g., 
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cognitive-behavioral skills, behavioral activation, 
mindfulness, exposure principles) even if the app 
itself has not been formally evaluated in a clinical 
trial.

Is the app intuitive/easy to use? Developers 
of some mental health apps are careful to use 
principles of user-centered design to ensure that 
apps are intuitive and easy to use. This is particu-
larly important for apps that are designed for use 
by individuals with severe psychiatric conditions, 
cognitive impairments, or low literacy. For exam-
ple, careful usability testing has gone into the 
development of FOCUS, a smartphone system 
for enhancing self-management skills for indi-
viduals with schizophrenia [40]. This system 
which targets medication adherence, symptom 
management, sleep and mood regulation, and 
social functioning was designed with testing and 

feedback from consumers at each stage of 
development.

Web app versus native app? Most mental 
health apps can be downloaded directly from 
Google Play or the Apple App Store onto a 
mobile device. Once downloaded, some features 
may work without further connectivity (e.g., vid-
eos, symptom tracking, games), but other fea-
tures may require ongoing connectivity in order 
to function (e.g., messaging features, clinician- 
initiated alarms). Limited access to an internet 
connection serves as the primary barrier when 
selecting an app that utilizes internet connection 
for certain features.

Is the app designed as a stand-alone inter-
vention or adjunctive device? Because of direct-
to-consumer marketing, many people download 
and use mental health apps in much the same way 

App
Selection
Checklist

YES NO

Are there any restrictions
on using the app?

Is there evidence for the
app's efficacy?

Is the app intuitive/easy to
use?

Does the app require
internet connectivity?

Is the app designed to be
used as a supplement to
therapy?

Is the app designed to be
used with a particular
"brand name" treatment?

Is the app private, secure,
and HIPAA compliant?

Is the app compatible with
the user's device?

Fig. 18.2 A sample 
checklist to aid 
clinicians in selecting a 
mental health app
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as consumers of self-help books. However, there 
is limited research on mental health apps as effec-
tive self-help tools. There has been some explor-
atory research done on the use of mental health 
apps as a stand-alone therapy. Some of the fea-
tures available on mental health apps (e.g., mood/
behavior tracking, troubleshooting guide, library, 
etc.) can be used for self- discovery and skill learn-
ing. In some cases, the concepts from the apps 
may not only help people understand their own 
mood or emotions but may also help individuals 
coach other people as well [41].

In contrast, other mental health apps are 
designed to augment therapy sessions. Many spe-
cialized apps have been created due to the need to 
reinforce materials outside of sessions. Apps 
designed to supplement treatment can range from 
apps with a broad focus and numerous features to 
apps with a specific aim (e.g., mood tracking). 
Mental health apps as an add-on to treatment can 
function as a useful tool to identify and regulate 
behaviors or emotions that occur outside of ses-
sions. Often mental health apps are equipped 
with mood- or behavior-tracking diaries. 
Assessments can also be administered via an app 
in the form of a homework assignment after ses-
sion. The results of these assessments can be ana-
lyzed during the next session, helping to bridge 
the gap between therapy sessions and improving 
adherence to treatment [5].

Is the app designed to be used with a par-
ticular “brand name” treatment? When select-
ing an app to use with an adolescent, it is 
important to be mindful that some apps are 
designed with a particular treatment in mind 
(often an evidence-based CBT). From 2007 to 
2012, evidence-based treatments made up 73% 
of studies done on mental health apps that were 
developed around an intervention. Only 16% 
were not centered around a theory nor an 
evidence- based treatment [23]. Although an app 
may have been developed and tested using one 
type of “brand name” treatment, it may have gen-
eralizable features that can be used with a differ-
ent type of treatment that has similar aims and 
goals. It may be useful to do a literature search on 
an app to see with which type of treatment it was 
designed to be used. If published articles are not 

available, the App Store or Google Play Store 
often has the email address of the developer who 
may be able to answer questions.

Privacy/security/HIPAA compliance. A 
major consideration in selecting an app is whether 
it poses a risk to the therapeutic relationship, ado-
lescent privacy, or confidentiality. Integrated 
messaging features that send or receive messages 
between the clinician and patient have the poten-
tial to blur the line of the therapeutic boundary 
[6]. Data security may also be important to con-
sider, particularly if the patient enters data into 
the app such as mood, daily activities, or other 
symptom information. It is important to under-
stand whether the data is stored on the device or 
on a remote server, whether the data is encrypted, 
and other security features to ensure data secu-
rity. All features in the app that store protected 
health information (PHI) should comply with 
Health Insurance Portability and Accountability 
Act (HIPAA) requirements. The security features 
of mental health apps should be carefully evalu-
ated before they are recommended to adoles-
cents. There are resources available at healthit.
gov that provide guidelines for security rules and 
tips [42].

Device ownership and compatibility issues. 
Although the rate of smartphone ownership is ris-
ing rapidly in the United States, not all patients 
will own a mobile device that is compatible with 
the ability to download mental health apps. 
Furthermore, many apps are only designed for a 
single platform (e.g., Apple, Android). A patient 
who owns an iPhone, for example, will not be 
able to use a mental health app that has been 
developed for Android devices (e.g., Galaxy). 
Apps that have been developed for cross- platform 
use will have the greatest potential for utilization 
by a wider population.

Billing. Finally, issues around billing may 
need to be considered, particularly if using an 
app system will increase clinical work for the cli-
nician (e.g., logging into a clinical portal, send-
ing alerts and reminders). In most cases, these 
activities are likely not reimbursable. Ideally, a 
clinician and patient will jointly decide on an app 
that will have clinical value without additional 
burden to the therapist (e.g., a simple and intui-
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tive system that requires no more than a few min-
utes of attention from the clinician at the 
beginning and/or end of a treatment session).

 Clinical Case Example

Mia is a 15-year-old female with moderate depres-
sion who has recently started seeing a therapist. 
She was referred for therapy by her school guid-
ance counselor after teacher concerns that she 
seemed withdrawn and her grades were slipping. 
Her therapist has been able to establish a good 
working alliance with her and has started a course 
of cognitive-behavioral therapy (CBT) for depres-
sion. Her therapist has asked Mia to start complet-
ing a mood diary three times a day, but Mia has 
found the pen-and-paper forms to be a hassle and 
frequently forgets to complete her assignments. 
During a session, her therapist notices that Mia 
has a new Android smartphone and suggests that 
a mood-tracking app might be a good way to 
increase the rate of diary completion. They take 
the last few minutes of session to look for an app 
on the Google Play Store. At first they are a bit 
overwhelmed by the choices but work their way 
through the checklist described earlier in this 
chapter (see Fig. 18.2). Mia and her therapist set-
tle on the “Mood Booster” app which includes a 
mood-tracking feature. Although the app itself 
has not been tested in a clinical trial, all of its fea-
tures and content include traditional cognitive-
behavioral techniques with decades of empirical 
support. All the data on the app is encrypted and 
links to a HIPAA compliant clinician portal. Mia 
finds using the app fun and easy, and her compli-
ance with mood tracking increases markedly. Her 
therapist is able to track Mia’s mood ratings on 
the clinician portal and review them with Mia dur-
ing session. Use of the app and clinician portal 
does not take up any additional time for Mia’s cli-
nician, and so billing considerations are not an 
issue. In her free time between sessions, Mia has 
also explored some of the additional features on 
the app such as a video library with demonstra-
tions of cognitive-behavioral techniques. Over the 
next 3 months, Mia and her therapist begin to see 
gradual improvements in her daily mood.

 Conclusion and Caution

Although mental health apps have great poten-
tial to enhance clinical practice, it is important to 
exercise caution when selecting an app to use 
with an adolescent. Currently, there is very little 
regulation surrounding the distribution of mental 
health apps. As a result, there is tremendous 
variability in the quality of mental health apps 
available in app stores. In 2013, the UK National 
Health Service (NHS) formally endorsed a selec-
tion of mental health apps by creating a “Health 
Apps Library” on the “NHS Choices” website 
[7] only to remove them in 2015 [43] after con-
cerns were expressed about the security of the 
apps and little evidence for the efficacy of their 
content. Without endorsing any specific apps, 
the World Health Organization (WHO) recently 
recommended “the use of electronic and mobile 
health technologies” for “the promotion of self-
care” in their Mental Health Action Plan 2013–
2020 [7]. Mental health apps will likely continue 
to see a growing trend as they become more 
sophisticated and individual apps gain research 
support.
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 Comprehensive Approaches Using 
Technology to Address Mental 
Health

Ensuring adolescents have the resources and 
skills they need to have positive mental health is 
critically important but challenging [1–4]. 
Untreated mental health needs can lead to sui-
cidal behaviors, substance use, academic prob-
lems, and impaired development. Getting 
treatment for mental health issues, however, is 
difficult with this population, as many adoles-
cents do not seek help for a mental health issue 
[2, 3, 5–8]. Some of the reasons for not seeking 
help include feeling stigmatized, not fully under-
standing what it means to have a mental health 
issue, not fully appreciating the implications of 
not getting treatment, and being unsure about 
how to obtain treatment [2, 3, 5–8]. Research has 
also shown that adolescents tend to turn to their 
friends or family when they need mental health 
support rather than relying on health-care profes-
sionals or hotlines [9, 10]. Given the significant 

consequences of not obtaining mental health sup-
port when needed, finding ways to support ado-
lescents to get this help is critical [1, 9]. 
Technology may provide a unique set of 
approaches to help adolescents obtain support for 
mental health issues in ways that make sense to 
them.

The access and use of mobile technology has 
grown exponentially over the past 10 years [11]. 
The Pew Research Center found that 88% of ado-
lescents have access to a smartphone and 94% of 
these adolescents go online at least one time a 
day [12]. Ninety percent of adolescents text at 
least once a day and send and receive an average 
of 30 texts per day. Even among teens who don’t 
have access to a smartphone, 68% of these teens 
go online every day. Seventy-one percent of teens 
use Facebook, 52% use Instagram, and 41% use 
Snapchat. Seventy-one percent of teens reported 
that they use multiple social networking sites. 
The data on adolescent’s technology use provides 
support that harnessing the power of technology 
combined with evidence-based mental health 
support can provide a critical linkage between 
mental health need and seeking help.

The following section provides information 
on websites and corresponding organizations that 
use social media and technology to improve ado-
lescent well-being and mental health. The 
research on many of these initiatives is in its 
beginning stages; however, when research is 
available, the research will be presented. While 
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there are many examples on the Internet, those 
chosen for this chapter meet the following 
criteria:

 1.  The organization specifically targets well-
being and/or mental health for adolescents.

 2.  The organization uses multimedia tools 
(videos, text, chat, fact sheets) to engage with 
and provide information to adolescents.

 3.  The organization’s materials are provided 
free of charge.

 4.  Usage data, at a minimum, are collected 
by the organization on their various 
approaches to present material.

 5.  Materials were developed based on 
empirical evidence.

Innovative sites and organizations are high-
lighted below and include sites in the United 
States and Australia. Given that Australia is at the 
forefront of using technology to deliver mental 
health services, it is believed that the methods 
and materials they have to offer are worthwhile 
and can be translated to US populations. While 
there are some differences in word usage and dia-
lects between Australia and the United States, the 
materials are still applicable across time and 
space. One caveat to note is that Australia has 
universal health care, which provides them with 
some flexibility to provide services based on 
need rather than insurance. Using technology 
though to support people going through difficult 
times or have mental health problems is one way 
to overcome the barriers of limitations of insur-
ance and geographical location. The We R Native 
site was developed for Native American adoles-
cents and in collaboration with ReachOut.com 
and au.reachout.com. While there are cultural 
components to the We R Native site, the materials 
are appropriate for clinicians to recommend and 
use in their practice.

The information on the sites and resources 
provided in this chapter can be used by clinicians 
in different settings (e.g., hospitals, mental health 
clinics, pediatrician offices, primary care physi-
cians, etc.). While some of the organizations and 
sites may not initially appear to be conducive to 
use in a clinical setting, specific examples on how 
they can be used are provided. Some sites have 

more components than others as well as a more 
substantial evidence base. When available, the 
evidence on the sites will be provided. The goal 
of the chapter is to provide a user-friendly set of 
resources that will engage the adolescent, support 
the adolescent in ways that make sense to them, 
and provide them with resources that are of inter-
est to them.

 Inspire Foundation and au.reachout.
com (Australia) and ReachOut.com 
(United States)

 Background

In 1997, Jack Health launched the Inspire 
Foundation and au.reachout.com in Australia to 
serve as the world’s first online approach to help 
youth who were struggling with mental health 
issues [13]. Research on mental health and help 
seeking in Australia has shown that 25% of all 
youth have a mental health issue; however, 70% 
of those do not seek help from mental health pro-
viders [14]. Data from 2016 showed that 110,000 
unique visitors access the site each month, with 
over 1.31 million visitors each year. Given the 
availability of technology and the increasing 
uptake of youth accessing the Internet, they 
decided to harness the power of the Internet to 
reach more youth in a space that youth would be 
most likely to use.

In 2010, Inspire Foundation launched 
ReachOut.com in the United States, to help meet 
this gap in online mental health services for ado-
lescents. There are three key tenets of the 
ReachOut.com model that differentiate it from 
others. First, all of the materials presented and the 
medium in which they are presented are vetted by 
youth prior to being released. Second, the materi-
als are also designed so that youth can drive what 
kind of information and support they want to 
receive; in essence, meet the youth where they 
are. Third, they operate from a strength perspec-
tive framing mental health issues as “tough times” 
not as illnesses. The discussion on ReachOut.com 
will be divided into two parts, the Australia model 
and the United States model. Each website has 
unique features which are important to highlight.
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 Australia au.reachout.com

au.reachout.com has six main components to 
achieve the goals of increasing mental health lit-
eracy, decreasing mental health stigma, and 
increasing help-seeking behaviors. Collins and 
colleagues (2011) identify the core elements 
“research supported information created by 
young people and professionals delivered through 
over 25 factsheets; an online community forum 
and blog; an online game based on cognitive 
behavioural therapy; digital and social media 
including podcasts, digital stories and video; and 
use of social networking services to deliver con-
tent and build community.” (p. 41) [15]. The 
organization also focuses on helping youth build 
their skills related to help seeking and managing 
tough times. The model was designed as an action 
research model that connects professionals to the 
material that can then be delivered in the com-
munity or in educational settings.

Australia’s ReachOut.com has three key com-
ponents in their website: the main website, 
Reachout Professionals, and Reachout Parents. 
The first is the main site au.reachout.com which 
provides the user with the opportunity to explore 
and receive support and facts related to “Tough 
Times,” “Well-being,” “The Toolbox,” “Get 
Involved,” and “Forums” (Fig. 19.1).

 Tough Times

The Tough Times section provides users with a 
mix of fact sheets, videos, and audio clips dealing 
with a range of issues. Some of the specific issues 
include mental health, bullying, self-harm, eating 
disorders, and stress and anxiety. As noted previ-
ously, all of the content that is posted has been 
vetted by youth, to ensure that the materials are in 
language and mediums that the youth understand 
and are developmentally appropriate. Evidence- 

based information is also used when developing 
the fact sheets and recommended resources.

A new feature, ReachOut Next Steps, was 
added in 2016 that was co-developed with the 
Young and Well Centre’s (http://www.youn-
gandwellcrc.org.au/) grant from the Australian 
Research Council. Next Steps is a powerful tool 
that helps the youth identify issue(s), via an 
online quiz, and they are then guided to specific 
recommendations to obtain support. The types of 
support they receive include connections to local 
agencies, mobile apps, and websites. The user is 
then able to download a pdf that has a listing of 
all of the recommended resources.

 Well-being

The Well-being pages provide users with a list of 
actions and information to help the user imple-
ment new strategies that support well-being. Some 
of the topics on the Well-being page include infor-
mation and techniques on mental fitness (e.g., 
relaxation, coping, strengths, etc.), personal iden-
tity (e.g., body image, sexual identity, disability, 
etc.), school and “Uni” (university) studying (e.g., 
managing studying stress, sleeping issues, etc.), 
goals and motivations (e.g., setting goals and moti-
vation), social skills (e.g., meeting new people and 
communication skills), and sex and relationships.

 The Toolbox

The Toolbox asks users to take a short quiz on 
what areas the user would like to work on, includ-
ing Health and Fitness, Being Independent, 
Relationships & Helping Others, Thoughts & 
Emotions, and Dealing with Tough Times 
(Fig. 19.2). Once they decide which area(s) they 
would like to work on are then guided to develop 
specific goals that address the issues identified in 

Fig. 19.1 Australia’s au.reachout.com main page (Source: http://au.reachout.com/)
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the quiz. Once goals are set, the users are pro-
vided with goal-specific and prescreened apps. 
au.reachout.com was also responsible for devel-
oping three apps “Breathe,” “Recharge,” 
“eScape,” and “Worry Time.” The Toolbox also 
provides users with the option to Receive Free 
SMS/Text Tips from their different campaigns. A 
few examples of the types of SMS tip categories 
include “Stress Tips,” “Problem Solving 
Attempts,” and “Random Acts of Kindness.”

An example is presented below.
The Toolbox goal chosen was Thoughts & 

Emotions and “Relax,” and these were three of 
seven different apps that were suggested to help 
reach this goal. ReachOut.com “Breathe” pro-
vides a user-friendly interface where users are 
directed to place their finger on the screen and 
breathe in and out. eScape is a music-driven app 
where users give the app permission to access 
their music. The app then maps the different 
songs to different moods. Users are prompted to 
identify their current mood and then identify the 
type of mood the user would like to achieve. 
Headspace is an app that guides users through 
different types of meditations related to the users’ 
specific goals (Fig. 19.3).

 Get Involved

Users are encouraged to get involved in the pro-
motion of ReachOut.com. The different mecha-

nisms for getting involved include volunteering 
to serve on the Youth Advisory Board, moderat-
ing the forum, distributing promotional materi-
als, wearing ReachOut.com merchandise, and 
donating.

 Forums

The Forums provide users with an opportunity 
to network with other individuals who may be 
going through similar tough times. The Forums 
are peer moderated, and moderators receive 
training to assist them in identifying alarming 
posts (e.g., self-harm) and inappropriate posts. 
In 2016, they incorporated a new tool, 
Moderator Assistant, that uses machine learn-
ing in the moderating process. Moderator 
Assistant uses “natural language process tech-
niques to highlight key information and auto-
matically classify and prioritise high- risk posts 
for moderators, driving faster response times 
for people in great need.” (http://about.au.
reachout.com/moderation-tool-boosts-effi-
ciency-of-mental-heal th-forums-2016/) . 
Moderator Assistant also provides a chat func-
tion, behind the scenes, to help moderators dis-
cuss potential responses to chats. The forum is 
a very popular feature of au.reachout.com. In 
the screenshot below, the number of posts in the 
“Tough Times/Somethings not Right” forum is 
significant (20,723 posts).

Fig. 19.2 Australia’s au.reachout.com Toolbox site (Source: http://au.reachout.com/sites/thetoolbox/)
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au.reachout.com Parent 
and Professionals Companion 
Websites

 Professionals

The ReachOut.com Professionals page was 
developed to support professionals working with 
youth who were struggling with mental health 
issues (Fig. 19.4). The professionals targeted 
include those working in schools, mental health 
clinics, and general youth-serving organizations. 
The information on the site includes a variety of 
resources including mental health fact sheets, 
how to work parents, mobile technology apps to 
suggest to patients that support mental health, 
professional development, and resources and 
ideas for teachers.

 Parents

The au.reachout.com Parent page was designed 
to help parents initiate and carry out conversa-
tions with their children about mental health 
issues (Fig. 19.5). The site includes fact sheets, 

tips for how to have tough conversations, forums, 
and a coaching module. The coaching module is 
for parents who have 12–18-year-olds and want 
to help with identifying what they need, what is 
working with their youth, and what is getting in 
the way. The service is free and is individually 
tailored.

 Evidence on au.reachout.com

Collins and colleagues (2011) conducted a mixed 
methodology study to determine how au.reachout.
com was used, level of psychological distress 
(K-10; [16]), impact of au.reachout.com on mental 
health literacy and stigma, and help-seeking 
behaviors. The most frequently accessed pages 
included “Depression: types, causes, and symp-
toms, Mental health difficulties, and Mood 
Disorders” (p. 44) [15]. The level of psychological 
distress was significant. Almost 20% of users 
scores in the high range and 51.8% scores in the 
very high range. The participants noted that the 
content on au.reachout.com contributed to their 
understanding of mental health issues and the 
options that were available to address mental 

Fig. 19.3 Australia au.reachout.com App Suggestions based on Toolbox Quiz (Source: http://au.reachout.com/sites/
thetoolbox/goals/relax)

19 Comprehensive Approaches Using Technology to Address Mental Health

http://au.reachout.com
http://ReachOut.com
http://au.reachout.com
http://reachout.com.au
http://au.reachout.com
http://au.reachout.com
http://au.reachout.com
http://au.reachout.com
http://au.reachout.com
http://au.reachout.com/sites/thetoolbox/goals/relax
http://au.reachout.com/sites/thetoolbox/goals/relax


270

health issues. The website also helped users to 
gain an understanding of how other people experi-
enced mental health issues. The participants also 
reported that they would make friends with some-
one with a mental health issue (84%), would work 
with them on a job (68.8%), and would attend a 
party with them (70.8%).

The impact of au.reachout.com on help- 
seeking behaviors was mixed. Thirty-five percent 
of participants said that au.reachout.com helped 
the person ask for professional help with 43.3% 
saying that au.reachout.com provided them with 
information that increased their knowledge of 
skills to seek help. The participants were more 
likely to seek help from friends or family; unless 
their psychological distress was high, then they 
were less likely to seek help from them. Overall, 
participants were, however, less likely to seek 
help from traditional and face-to-face services.

Metcalf and colleagues (2016) [17] conducted 
a longitudinal study (participants completed sur-
veys at Times 1 and 2; n = 573) to determine how 
au.reachout.com promoted mental health literacy 
and increased help seeking. The top three reasons 
that users visited au.reachout.com were to look 
for help when going through a tough time (54%), 
look for general info (15%), and look for tips on 
improving well-being (10%). The two highest 
categories of information that participants were 
looking for included information on depression 
(18%) and anxiety (12%). The data, from the 
DASS-21 Scores, showed that the participants’ 
level of depression, anxiety, and stress at baseline 

was alarming. Forty-two percent of participants 
had extremely severe depression, 37% had 
extremely severe anxiety, and 16% had extremely 
severe stress. The data on help-seeking behaviors 
showed the top four sources of support individu-
als were likely to use: friends (61%), search 
engine (50%), parent (45%), and partner/girl-
friend/boyfriend/spouse (40%). Thirty-three per-
cent were likely to talk face-to-face with a mental 
health provider, and 24% were likely to talk with 
their doctor.

The participants reported high levels of per-
sonal stigma toward mental health issues. 
Researchers explored how a specific, hypotheti-
cal diagnosis was associated with how the 
 participant viewed the stigma associated with 
them. For example, if the person had depression 
with substance misuse, 39% of respondents said 
that if they had this diagnosis, they wouldn’t tell 
anyone. For depression, 28% of respondents said 
that people with depression are unpredictable. If 
the respondent had psychosis, 25% believed they 
could snap out of this problem and believed that 
the problem is not a real medical illness, and peo-
ple with this problem are unpredictable.

Overall, the sample in this study had high lev-
els of psychological distress. Even with these 
high levels of psychological distress, their will-
ingness to seek professional help was low, but 
their willingness to seek help from informal 
sources was high. Their knowledge of mental 
health diagnoses was on par with youth from 
general Australian surveys; however, they 

Fig. 19.4 Australia’s au.reachout.com Professionals site (Source: http://au.professionals.reachout.com/)

Fig. 19.5 Australia’s 
au.reachout.com Parent 
website (Source: https://
parents.au.reachout.
com/)
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showed higher levels of mental health stigma 
compared to the same population. au.reachout.
com shows significant promise in providing 
youth with opportunities to learn more about 
mental health and help-seeking opportunities as 
was evidenced in the change in views about men-
tal health and help-seeking resources used. au.
reachout.com continues to develop website com-
ponents and applications to help support young 
people going through tough times.

 ReachOut.com (United States)

The US version of ReachOut.com is similar to 
the Australian website, however with fewer fea-
tures. As with the Australian website, the site tar-
gets 13–24-year-olds and includes fact sheets on 
mental health issues and other issues that adoles-
cents encounter. The site is diverse as it includes 
information presented on fact sheets, as well as 

multimedia information presented through vid-
eos and audio stories.

The main page of ReachOut.com is presented 
below (Fig. 19.6).

 Evidence on ReachOut.com (United 
States)

In a study conducted by Keyes and Cash (2012) 
[10], data were collected, via an online survey, 
among Californians who visited the site (n = 95). 
Data were collected on why the person was visit-
ing ReachOut.com, time spent on the site, help 
seeking, mental health stigma, and knowledge of 
mental illness. The primary reasons for visiting 
the site were to look for help when they were 
going through a tough time (26.3%), check out 
what was new (17.9%), look for information 
(16.8%), and hear about others’ stories (14.7%). 
Fifty-seven percent of participants reported that 

Fig. 19.6 USA ReachOut.com main page (Source: http://us.ReachOut.com/)
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they spent more than 10 min on the site that day. 
When a participant needed help to get through a 
tough time, they were most likely to speak to a 
friend (75%) or family member (64.9%). They 
were least likely to use a phone hotline (12.3%) 
or a medical doctor (22.2%).

Forty-five percent of participants identified 
they had good to very good knowledge of mental 
illness, and 83.3% said they believed that anyone 
can experience a mental illness. However, 51% 
agreed that they would not want anyone to know 
if they, themselves, had a mental illness.

ReachOut.com provides a unique platform 
for helping youth through difficult times. While 
the site doesn’t have as many features as the 
Australian site, it does have varied methods for 
educating and supporting youth during their 
times of need. Both the Australian and US 
ReachOut sites embrace the idea that the website 
will only be good and relevant if youth are 
included as leaders in the organization. Youth 
are involved in the planning, creation of the 
materials, implementation, and evaluation. The 
Youth Advisory Boards vet all materials that go 
on the sites. The sites also employ participatory 
research designs that are co-created with the 
staff. Youth also participate in the implementa-
tion of the methods, analyses, and write-up of 
the results.

The sites also appear to have good face valid-
ity as the site provides materials that cover a wide 
range of topics that directly affect adolescents. 
The forums are engaging, and as reported above, 
the Australian Forum has a large number of users.

 How Clinicians Can Use These Sites

ReachOut.com in both Australia and the United 
States are resources that can help with increasing 
mental health literacy, reducing mental health 
stigma, and increasing help seeking. While there 
are some language differences, the Australian 
site has the most features and has the most 
amount of empirical evidence to support its use. 
However, it is recommended that clinicians look 
to see what is available on both sites and let their 
patient know what options are available.

Ideally, the ReachOut.com sites can be used 
for prevention, education, and early intervention. 
From a prevention and educational approach, cli-
nicians can post flyers and pamphlets around the 
waiting rooms and/or in their offices to get their 
attention in a way that isn’t confrontational. See, 
for example, http://au.reachout.com/get-
involved/order-reachout-merchandise. As part of 
an intervention, a clinician, who recently diag-
nosed a patient with a mental health issue, can 
show the site to their patient in an effort to help 
educate the adolescent on their specific mental 
health issue. The language and materials that are 
used on the site about mental health issues have 
all been vetted through their Youth Advisory 
Boards, so using the website to help provide 
additional information is a unique approach.

For example, a 16-year-old adolescent is diag-
nosed with depression. He isn’t sure what depres-
sion is and what this new diagnosis means, so the 
clinician provides him with some information. 
Using a simple Google search, for the informa-
tion from the National Institute of Mental Health 
is informative, however, may not be engaging to 
an adolescent and/or be written in terms that ado-
lescents may engage with (see Fig. 19.7 below).

If the clinician, however, referred the adoles-
cent to ReachOut.com, the site first discusses 
“Going Through Tough Times,” which can be a 
less intimidating approach to discussing mental 
health issues. Second, the site is graphically 
pleasing and has language that has been vetted by 
other youth (Figs. 19.8 and 19.9).

Finally, each au.reachout.com page has a 
“Listen” button to be able to hear the content that 
is being presented on the page. ReachOut.com 
provides the patient with a web-based framework 
to look up other material and possibly engage 
with other youth who are going through similar 
issues.

Example poster or pamphlet (Fig. 19.10).
From an intervention approach, the clinician 

could use the site in multiple ways. From the 
example above, the information could be used to 
help provide information and optimally reduce or 
remove the stigma associated with having a men-
tal illness. The clinician could point the patient to 
the main site and specific resources and encour-
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age the adolescent to check out the site. At future 
meetings, the site could be used to discuss any 
thoughts or feelings the adolescent had while 
looking at the material. The clinician could probe 
further to see if the information was helpful and 
had changed his/her mind about having a mental 
health issue. The clinician could also use the 
information on the websites about help seeking 
to determine if this information was likely to 
increase the likelihood that the adolescent would 
want to seek additional help. The site may also 
provide the clinician and adolescent with a start-
ing point to continue having conversations about 
mental health and any other life issues that are 
causing them difficulties.

The clinician could also access materials and 
resources from the ReachOut.com Professionals 
site (au.professionals.reachout.com). Finally, the 
clinician could also provide the adolescent’s par-
ent and/or guardian with the parent version of the 
site (https://parents.au.reachout.com/).

The resources available on the US and 
Australian version of ReachOut.com are compre-
hensive and engaging. They aim to provide a safe 
space for adolescents to learn more about mental 
health and life issues (e.g., sexuality, bullying, 
etc.) and seek help if needed.

 We R Native

According to the Center for Native American 
Youth, the American Indian and Alaska Native 
(AI/AN; Native) population is young and swiftly 
growing [18]. Youth 25 years old and younger 
make up 41% of the 5.4 million AI/AN popula-
tion. Between 2000 and 2010, the AI/AN 
 population grew 27%, compared to less than 10% 
for the total US population [19].

AI/AN Adolescent Mental Health. Despite 
immense cultural resilience and pride, AI/AN 
youth are one of the most at-risk populations in 

Fig. 19.7 Comparative web page by NIH on teen depression (Source: https://www.nimh.nih.gov/health/publications/
teen-depression/index.shtml)
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the United States, caused, in part, by enduring 
intergenerational trauma, forced relocation and 
assimilation, the boarding school system, and 
other devastating US policies [18]. Native youth 
today often live in communities that are dispro-
portionately affected by high rates of poverty, 
unemployment, health disparities, substance 
abuse, low education attainment, family violence, 
and crime [20]. As a result, AI/AN youth are dis-

proportionally impacted by high rates of stress, 
depression, and suicide. Over 21% of AI/AN 
high school students seriously considered sui-
cide, and 14.7% attempted suicide in 2010 
(national averages 15.8% and 7.8%, respectively) 
[21]. Moreover, 78% of AI/AN high school stu-
dents have consumed alcohol (national average, 
71%), and 22.3% have been bullied at school 
(national average, 20.1%). As a result, suicide 

Fig. 19.8 USA 
ReachOut.com 
comparative web page 
for teen depression 
(Source: http://au.
reachout.com/tough-
times/
mental-health-issues
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remains the second leading cause of death for AI/
AN teens and young adults [22].

To raise awareness and reverse these concern-
ing trends, Native youth across the United States 
are stepping up and getting actively involved in 
mental health and suicide prevention efforts [23]. 
Harnessing the power of peer education, technol-
ogy, and social media, AI/AN youth are leading 

the way—promoting cultural pride, community 
connectedness, and cultural teachings in suicide 
prevention efforts—all protective factors for 
physical, mental, and spiritual health [18].

Tech Use in Indian Country. While the 
speed and quality of Internet access and cell 
phone coverage are highly variable in tribal com-
munities across the United States, it is swiftly 

Fig. 19.9 Additional 
material for comparisons 
between NIH and 
ReachOut.com web page 
(Source: http://au.
reachout.com/
depression)
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and steadily improving. In 2009, urban and rural 
AI/AN youth (13–21 years old) in the Pacific 
Northwest reported frequent media technology 
use, mirroring patterns reported by teens in the 
general population [24]. In 2016, in a national 
survey of over 675 AI/AN teens and young 
adults, 78% had regular access to a smartphone, 
and 46% had regular access to a computer. Over 
92% reported accessing the Internet from a phone 
on a daily or weekly basis, and 50% reported 
going online from a computer as often (Rushing 
PI, report pending).

Online Health Information Seeking. In 2009, 
over 75% of urban and rural AI/AN youth in the 
Pacific Northwest reported ever going online to 
get health information [24]. By 2016, online health 
seeking was the norm for AI/AN youth. In a 
national survey of over 675 AI/AN youth, over 
62% of AI/AN teens and young adults reported 
getting health information from the Internet on a 
weekly or monthly basis, and 66% received health 

information from social networking sites as often; 
45% reported having searched for “stress or anxi-
ety” and 40% for “depression or suicide” on the 
Internet (Rushing PI, report pending). When asked 
about sensitive health topics like depression or 
birth control, respondents reported feeling most 
comfortable going online (39%), talking to a 
friend or sibling (37%), or talking to a clinician 
(26%), trusted adult (24%), or parent (27%) about 
their questions or concerns.

 We R Native Development

Recognizing that a broad, multimedia health ser-
vice was needed to compete for Native youth’s 
time and attention online, We R Native was jointly 
designed by the Northwest Portland Area Indian 
Health Board’s suicide prevention project 
(THRIVE) and its sexual health promotion proj-
ect (Project Red Talon).

Fig. 19.10 Example posters and pamphlets from Australia’s au.reachout.com (Source: https://au.reachout.com/get-
involved/order-reachout-merchandise)
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Partners and Roles. The Northwest Portland 
Area Indian Health Board (NPAIHB) is a tribal 
nonprofit organization that serves the 43 federally 
recognized tribes in ID, OR, and WA (Pacific 
Northwest or NW). The NPAIHB has collaborated 
with the NW tribes, states, federal agencies, and 
community partners on AI/AN health research, 
surveillance, and policy change for over 35 years.

THRIVE project (Tribal Health: Reaching out 
InVolves Everyone) has worked with the NW 
tribes to prevent suicide since 2009; and Project 
Red Talon has provided training and technical 
assistance to tribes and tribal organizations 
throughout the United States on implementing 
and evaluating culturally appropriate sexual 
health and STI/HIV prevention programs since 
1988. Both projects seek to promote protective 
factors among AI/AN youth (i.e., health seeking, 
cultural identification, community connections 
through community service, etc.), connect youth 
to teen-friendly health resources, and build resil-
ience and coping skills.

To generate a wireframe and content for the 
We R Native website, NPAIHB staff worked in 
close collaboration with ReachOut USA: us.
ReachOut.com. All of We R Native’s mental 
health pages were provided by ReachOut and 
then reviewed and edited by AI/AN youth and 
Indian Health Service mental health staff to 
improve cultural relevance. To create the We R 
Native brand and website, the NPAIHB hired a 

media firm (Indig), who helped design the name, 
logo, site imagery, and interactive features, with 
substantial iterative input from AI/AN youth 
across the United States along the way.

We R Native: A Multimedia Health Resource. 
Guided by this formative research, the Northwest 
Portland Area Indian Health Board launched We R 
Native in 2011, as a multimedia health resource for 
Native youth, by Native youth [24, 25]. The service 
includes an interactive website (www.weRnative.
org), a text messaging service (Text NATIVE to 
97779), a Facebook page, a YouTube channel, 
Instagram, Twitter, and print marketing materials. 
Special features include monthly contests, commu-
nity service grants ($475), and an interactive “Ask 
Auntie” Q&A service. The service includes con-
tent on social, emotional, physical, sexual, and 
spiritual health, as well as on AI/AN culture, the 
environment, and health activism.

The website contains over 330 health and 
wellness pages, all reviewed by Native youth and 
experts in public health, mental health, commu-
nity engagement, and activism. By holistically 
covering a variety of topics important to Native 
youth, the service delivers sensitive health mes-
sages within and between popular and trending 
topics. For example, messages promoting STD 
testing can be imbedded in content on dating in 
social media posts, blending popular and AI/AN 
culture, with important facts on how youth can 
protect themselves (Fig. 19.11).

Fig. 19.11 Example social media post, July 8, 2016

19 Comprehensive Approaches Using Technology to Address Mental Health

http://www.us.ReachOut.com
http://www.us.ReachOut.com
http://www.wernative.org
http://www.wernative.org
https://www.facebook.com/weRnative
https://www.youtube.com/user/weRnative
https://www.instagram.com/wernative/
https://twitter.com/weRnative
http://www.wernative.org/contest
http://www.wernative.org/my-impact/grants
http://www.wernative.org/ask-auntie
http://www.wernative.org/ask-auntie


278

We R Native Goals and Strategies. We R 
Native strives to address the health and social 
issues important to Native youth, while promot-
ing holistic health and positive identity. Building 
upon the core principles of positive youth devel-
opment, We R Native:

• Provides age-appropriate health information 
addressing physical, mental, social, and spiri-
tual health

• Promotes education, community engagement, 
and community service

• Promotes cultural identity and pride
• Highlights youth-friendly media and current 

events that reflect healthy social norms
• Offers safe “spaces” where Native youth can 

feel comfortable, empowered, and connected 
to other AI/AN youth, regardless of their age, 
race, gender, cultural identity, language, sex-
ual orientation, disability, or literacy

Collectively, their overarching goals are to 
connect AI/AN youth to culturally appropriate 
tools and resources that promote healthy behav-
iors and peer norms and build protective factors 
against suicide and substance abuse at the indi-
vidual, family, and community level.

Use, Reach, and Demographics. We R Native 
collects and monitors digital metrics recom-
mended by www.digitalgov.gov. Since its launch, 
the website has received over 367,000 page views. 
Roughly 2/3 of the website’s users are female; 1/3 
are male. The average user visits three pages per 
visit and stays on the site 3:00 min. Similar user 
demographics and mobile technology use rates 
have been observed within our other We R Native 
communication channels. By February 2016, We 
R Native’s YouTube channel had 450 health and 
wellness videos with over 77,300 video views. 
The We R Native text messaging service delivers 
weekly text messages to over 4400 subscribers 
located across the United States.

To date, the We R Native Facebook page has 
over 42,000 likes and over 4200 Twitter follow-
ers. Altogether, We R Native reaches over 32,000 
users per week through its various channels, a 
growing number of whom are accessing the con-
tent from mobile devices.

Mental health topics account for approxi-
mately 15% of the site’s total traffic, and culture 
accounts for nearly 20% of the site’s traffic.

Messaging Campaigns. To design health pro-
motion messages and campaigns that resonate 
with AI/AN youth, the NPAIHB uses social mar-
keting, an evidence-based planning process that 
has been shown to improve the impact of health 
promotion messages. The framework uses forma-
tive research to identify priority populations; seg-
ment the community into distinct audiences; 
pretest messages, materials, and strategies with 
the appropriate audience; and monitor the cam-
paign to assess its effectiveness [26]. Iterative 
phases of review and community feedback ensure 
that resultant campaign products reflect the 
 preferred language, tone, attitudes, norms, and 
values of the target audience.

Every month, We R Native disseminates mes-
saging campaigns that promote healthy norms and 
behaviors, aligning campaign topics with national 
health observances. Two recent examples include 
a campaign to address concerning social media 
posts and a suicide prevention campaign:

• Concerning Post Campaign: In 2015, tribal 
health educators in the Pacific NW expressed 
concern about the prevalence of “concerning 
posts” on social media and links between men-
tal health, cyberbullying, and suicide. To better 
understand AI/AN adolescents’ perspectives 
on concerning content viewed on social media, 
the NPAIHB partnered with the Social Media 
Adolescent Health Research Team at Seattle 
Children’s Hospital to carry out focus groups 
with AI/AN youth. Most youth participating in 
the focus groups reported that they’d seen con-
cerning posts by their peers on social media, 
and Facebook was their preferred platform to 
intervene (Fig. 19.12).

THRIVE then partnered with We R Native to 
deliver a series of campaign messages directly to 
Native youth about how to respond to concerning 
posts on social media. The messages were deliv-
ered in January 2015 and again in 2016, reaching 
over 178,600 viewers in 2016, with an average 
reach of 44,673 people per day. An ongoing study 
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is now evaluating whether an educational train-
ing video for parents and adults who work with 
Native youth—that offers proactive ways to 
address concerning social media posts, including 
intervention and referral skills—will improve the 
identification of high-risk youth, linking them to 
timely, appropriate care.

• We Are Connected. #WeNeedYouHere: In 
2015, THRIVE launched a campaign that 
encourages youth to identify suicide warning 
signs and seek help; and in 2016, a sister cam-
paign for LGBT and Two-Spirit youth: Loved 
and Accepted. #WeNeedYouHere. The cam-
paign’s images, lived-experience videos, and 
blog posts were promoted via We R Native’s 
media channels (website, Facebook, YouTube, 

Instagram, Text Message). Together, the cam-
paign and the #WeNeedYouHere hashtag were 
included on over 150 posts, reaching over 1.4 
million people from September 2015 to 
September 2016.

Altogether, We R Native’s messages address-
ing mental health, suicide, bullying, and drug and 
alcohol abuse reached nearly 2.5 million viewers 
last year and helped promote cultural pride, resil-
ience, leadership skills, and youth empowerment. 
These messages are further amplified by a cadre 
of 100+ Youth Ambassadors, who help generate 
multimedia content for the site, host outreach and 
awareness events in their local communities, and 
represent We R Native at national youth 
conferences.

Fig. 19.12 Facebook 
Post
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 Conclusion

Many AI/AN youth receive insufficient mental 
health education and clinical health services, and 
technology-based interventions can help bridge 
this gap in ways that are familiar and inviting. 
Social marketing and formative research activities 
can make technology-based health interventions 
more meaningful and relevant for AI/AN youth. 
Much work remains to be done, however, to adapt 
and rigorously evaluate mental health interventions 
in AI/AN communities. Fortunately, exciting prog-
ress is being made in the field. By providing mental 
information across multiple media platforms, we 
hope to reach the greatest number of AI/AN youth, 
when and where each young person is ready.

 How Clinicians Can Use This Site:

• Visit We R Native’s “Gear” page to access health 
fact sheets, tip cards, posters, and other free pro-
motional items. Order online or print these mate-
rials to connect AI/AN patients to the service.

• Visit We R Native’s sister site for adults—
HealthyNativeYouth.org—a one-stop shop for 
health advocates who want to expand learning 
opportunities for Native youth. The site con-
tains guides and tools to deliver effective, age- 
appropriate health curricula.

 beyondblue

beyondblue started in Australia in October 2000 
to raise awareness, through media campaigns, on 
depression and stigma. In 2011, beyondblue 

added a campaign around anxiety and recently 
added suicide prevention to their purpose. Their 
goal is to equip “everyone in Australia with the 
knowledge and skills to protect their own mental 
health…support those around them….making 
anxiety, depression, and suicide part of everyday 
conversation” [27]. In regard to adolescents, they 
target schools and universities to promote mental 
health literacy, reduce stigma, and increase help 
seeking. Two initiatives for adolescents are 
Brains can have a mind of their own (The Brain) 
and MindMatters. The Brain and MindMatters 
provide tools to help promote mental health lit-
eracy, assist with safety planning, and provide a 
framework for schools. The focus of beyondblue 
centers around mental health promotion and 
awareness to help teenagers seek support.

 Youth beyondblue

The Brain or Brains can have a mind of their own 
[28] was developed as a mechanism to educate 
young people (12–18 years old) on identifying 
symptoms of anxiety, depression, and suicide and 
then promote help-seeking behaviors. A brain, 
with the slogan “a mind of its own,” was used as 
the main character to help people realize that 
depression and anxiety aren’t caused by some-
thing they personally did wrong, but rather, the 
brain operates, in layperson’s term, on its own 
(Fig. 19.13).

The campaign is intended to normalize depres-
sion and anxiety. The website provides guidance 
on how to access to The Brain videos and with 
the intended goal that youth are intrigued to learn 
more about the symptoms (Fig. 19.14). Once 

Fig. 19.13 Brains can 
have a mind of their own 
quiz page (Source: 
https://www.
youthbeyondblue.com/
understand-what’s-
going-on/
the-brain-quiz/)
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they visit the website, they are then guided to a 
set of mental health resources that are age spe-
cific and have been vetted for use with this popu-
lation. The pictures below show three videos that 
focus on depression symptoms: (1) no longer 
enjoying activities, (2) difficulty concentrating, 
and (3) having difficulties sleeping.

While The Brain campaign isn’t a direct inter-
vention, research has shown that there is power in 
reducing mental health stigma so the person is 
willing to seek help [5]. The campaign is situated 
in Australia; however, the messages can be trans-
lated to the United States.

 How Clinicians Can Use This Site

The Brain videos can be used by clinicians to 
help introduce the concepts of depression, anxi-
ety, and suicide in a “quirky” way that may seem 
to be less threatening or uncomfortable. If a clini-
cian believes an adolescent has depression and/or 
anxiety, the clinician can watch these videos with 
the adolescent and start the conversation there.

Optimally, these videos and the other beyond-
blue materials can serve as a starting point to edu-
cate the adolescents on mental health with the 
goal of reducing the stigma associated with men-
tal health.

 MindMatters

MindMatters.edu.au is a free, evidence-based 
program provided in secondary schools in 
Australia to help improve the well-being of ado-
lescents and address mental health. Their central 
tenets are to promote, prevent, intervene early, 
and improve resilience and relationships. The 
approach focuses on well-being of the entire 

school, including students, staff, and administra-
tion. MindMatters is a framework that schools 
can adopt, where the school is provided with 
planning tools, structure for implementing pro-
grams, curriculum, evaluation tools, and ongoing 
support to promote mental health strategies in 
their school. They believe that “the best mental 
health strategy is one that prevents issues from 
arising in the first place.”

MindMatters provides planning materials that 
guide the school through the process of creating 
an environment that supports well-being and pos-
itive mental health. The framework is comprised 
of four key components: positive school commu-
nity, student skills for resilience, parents and 
families, and support for students experiencing 
mental health difficulties. Professional learning 
modules are provided through online videos, the 
MindMatters expert panel, and downloadable 
resources for each module.

 Evidence

MindMatters was developed based on evidence 
from the KidsMatter Primary and KidsMatter 
Early Childhood programs and was adapted to 
secondary school (middle to high school) popula-
tions. Dix and colleagues’ (2012) [29] study on 
KidsMatter found that schools that had high 
implementation of the program had a signifi-
cantly positive effect on a student’s academic 
achievement. Specifically, the quality of the 
implementation of the program was “equivalent 
to 6 months more schooling by Year 7, over and 
above any influence of socioeconomic back-
ground” (p. 45). Evidence on how the 
MindMatters program affects school and/or men-
tal health outcomes is currently not available. 
However, statistics are available on the usage of 

Fig. 19.14 Brains can have a mind of their own videos (Source: https://www.youthbeyondblue.com/)
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MindMatters across Australia: 1433 participating 
schools across the territories, with 35 schools in 
the Australian Capital Territory, 504 in New 
South Wales, 64 in the Northern Territory, 267 in 
Queensland, 166 in South Australia, 62 in 
Tasmania, 201 in Victoria, and 134 in Western 
Australia. There have also been 68,720 modules 
completed, 9145 event attendees, and 31,572 
people signed up for MindMatters [30].

 How Clinicians Can Use This Site

MindMatters was developed as a school-based 
system in Australia, which may not initially seem 
as a useful resource for clinicians here in the 
United States. The MindMatters can be used in at 
least two ways: resources and modules can be 
shared with clinical staff and other health-care 
professionals and as a framework to engage the 
local school system in understanding and sup-
porting mental health in their schools. While not 
all of the MindMatters planning and materials 
may be useful, there are specific parts of the cur-
riculum that can be shared and utilized by multi-
ple stakeholders. The MindMatters materials are 
comprehensive, structured, free, and can be 
shared.

The mental health system has more demand 
than supply in many communities. MindMatters 
could possibly be used as a framework to engage 
local schools or the school district to promote 
mental health and well-being. The entire curricu-
lum may not be possible to implement; however, 
there are numerous resources that could be 
adapted to facilitate use among clinicians and the 
community.

 That’sNotCool.com

That’sNotCool.com was developed to help ado-
lescents learn more information about digital dat-
ing abuse and develop strategies about how to 
prevent dating violence. Similar to the other 
youth-based initiatives, the content is developed 
with youth. The content was developed in con-
junction with Futures Without Violence, Office 

on Violence Against Women, and The Advertising 
Council. The content also includes information 
from groups that are marginalized including 
Native youth, LGBTQI, youth with disabilities, 
and youth of color. The website also includes 
content for adults including educators, advocates, 
and ambassadors. The site was awarded a Webby 
Award and The Communicator Award. Currently, 
the site does not provide any information on the 
effectiveness of the site on reducing dating vio-
lence. There are also no materials on any ongoing 
studies on the site.

The website uses a number of techniques to 
help adolescents understand more about digital 
dating issues, positive dating behaviors, and 
strategies to address digital dating abuse. The 
main components of the website are the videos, 
quizzes, and knowledge building. Their compo-
nents include video on how to “Delete Digital 
Abuse,” Cool Not Cool Quiz Cards, Statistics on 
Digital abuse, Adult Ally Tools, Social Hub, the 
TNC video channel, Ambassador stories, and 
social networking. They have content on 
Facebook, Tumblr, Twitter, YouTube, Instagram, 
and Pinterest. An example of one of the quiz 
modules is presented in Fig. 19.15.

 How Clinicians Can Use This Site

That’s not cool can provide clinicians with 
another youth-friendly mechanism to discuss 
issues that the adolescent may not be willing to 
discuss in person. That’s not cool has an “Adult 
Allies” section, where clinicians and others can 
sign up to access free resources related to digital 
dating and online safety and boundaries. Once in 
the Allies section, there are numerous areas that 
can be accessed: “Overview,” “Learn,” “Teach,” 
“Organize,” “Engage,” and “Help.” Resources 
can be accessed and downloaded for free within 
each of these areas. Under the “Help” area, the 
clinician can explore “Get Help” resources that 
will help the clinician talk with adolescents about 
digital safety, in language that makes sense to the 
adolescent (https://thatsnotcool.com/help/). Also 
under “Help,” there is a “Give Help” section that 
provides resources on teen dating, talking about 
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dating violence, and a brochure to address rela-
tionship abuse.

The clinician can use the site and resources as 
prevention or tertiary intervention. From a pre-
vention approach, the clinician could play the 
PSA videos in their waiting room and place pam-
phlets and posters in the waiting room. That’s not 
cool could be used as a supplemental intervention 
to explore with the adolescent or provide as 
resources. For example, if the clinician assesses 
that the adolescent is struggling with dating 
issues and technology or sexting, the clinician 
can introduce and walk through the website and 
materials with the adolescent. During follow-up 
sessions, the clinician can use That’s not cool as 
a way to bring up difficult topics and guide any 
other conversations.

 AnxietyBC™ and AnxietyBC™ Youth

AnxietyBC™ (Anxiety Disorders Association of 
British Columbia) was established in 1999 as a 
nonprofit organization in Canada that uses 
evidence- based tools and technology to help indi-
viduals learn more about and address anxiety 
(https://www.anxietybc.com/about_us.php).

The AnxietyBC Youth page is geared toward 
adolescents. The site includes fact sheets, quiz-
zes, resources, and videos (Fig. 19.16).

The user can access each of the tabs at the top 
(Anxiety 101, Facing Fears, Thinking Right, 
How to Chill, Videos, Health Habits, and 
Common Problems).

AnxietyBC Youth tabs use a unique approach 
to present the information in a relatable and 
graphically pleasing manner. With each high-
lighted area, the pictures guide the user through 
different areas he/she may want to explore based 
on what they want to know or do about anxiety. 
The Anxiety 101 tab has different types of infor-
mation on anxiety and includes a self-guided 
quiz to help the user determine if anxiety is an 
issue for them (Fig. 19.17).

The Facing Fears tab walks the user through 
exercises on how to face fears, what does expo-
sure mean, structured activities to help them face 
their fears, and rewarding themselves when they 
have overcome fears (Fig. 19.18).

The Thinking Right page includes materials on 
positive thinking, being kinder to oneself, and expos-
ing thinking traps (Fig. 19.19). The puzzle provides 
the user with tools for how to think  differently 
including “Challenge your Stinkin’ Thinkin” 

Fig. 19.15 That’s Not Cool quiz (Source: http://www.coolnotcoolquiz.org/)
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“Telling Yourself Helpful Things,” “Letting 
Thoughts Go,” and “Make Uncertainty Your 
Friend.”

How to Chill tab provides the user with differ-
ent approaches to relaxing (Fig. 19.20). Some of 

the approaches include visualizations, mindful-
ness exercises, and other approaches to relaxing.

The AnxietyBC Youth website also includes 
tabs where users can watch videos and learn 
other ways to address anxiety.

Fig. 19.16 AnxietyBC 
Youth home page 
(Source: http://youth.
anxietybc.com/)

Fig. 19.17 AnxietyBC 
Youth Anxiety 101 tab 
(Source: http://youth.
anxietybc.com/
anxiety-101)
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 MindShift App

The MindShift app operates on the same prem-
ise as the AnxietyBC app, where there are dif-
ferent domains that the user can explore. 

Examples from the MindShift app screens are 
presented in Fig. 19.21. The app helps the user 
tailor his/her specific experiences and goals 
around anxiety and download resources to have 
on-the-go.

Fig. 19.18 AnxietyBC 
Youth Facing Fears tab 
(Source: http://youth.
anxietybc.com/
facing-fears)

Fig. 19.19 AnxietyBC 
Youth Thinking Right 
tab (Source: http://youth.
anxietybc.com/
right-thinking/)
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Fig. 19.20 AnxietyBC 
Youth How to Chill tab 
(Source: http://youth.
anxietybc.com/
relaxation/)

S.J. Cash et al.

http://youth.anxietybc.com/relaxation
http://youth.anxietybc.com/relaxation
http://youth.anxietybc.com/relaxation


287

AnxietyBC also has presence on Facebook, 
YouTube, and Twitter (Fig. 19.22).

 How Clinicians Can Use This Site

Similar to the other resources and initiatives pre-
sented in this chapter, the clinician can direct 
their adolescent patients and parents to the site 
and website to review and download the 
resources. With the MindShift app, the clinician 
could walk through the app with the youth, and 
they could co-develop a treatment plan with the 
app’s recommendations as the treatment. The cli-
nician could ask the patient to complete a brief 
anxiety assessment scale prior to introducing the 

app, and they could monitor progress over time. 
The clinician could also use the app and web-
site’s resources as stand-alone treatments for the 
adolescent to use in between appointments.

 Case Study

Tyler is a 16-year-old boy, who is a junior in high 
school. He lives with his father in a two-bedroom 
duplex in a small town outside of Dallas, Texas. 
Two years ago, Tyler’s mother committed suicide 
after years of struggling with major depression. 
Tyler always thought that his mother was sad, but 
never understood that she had been diagnosed 
with depression. Tyler was often embarrassed 

Fig. 19.21 AnxietyBC Youth MindShift app
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that his mom didn’t seem like the other moms, 
and he rarely had friends over to his house.

Over the past 2 months, Tyler started skipping 
school and has not been hanging out with his 
friends like he used to. One of Tyler’s best friends, 
Alyssa, started worrying about Tyler and decided 
to look up information on depression. Alyssa 
struggled to find information on depression and 
adolescents that wasn’t too technical or wasn’t 
written about adult depression. After doing sev-
eral Google searches, Alyssa found these two 
sites, ReachOut.com and au.reachout.com web-
sites, and was able to find ways that she could 
help her friend. She checked out ReachOut.com 
and was intrigued that there was a specific sec-
tion for Getting Help when you are worried about 
a friend (http://us.ReachOut.com/get-help/help-
a-friend). She spent time reading through the fact 
sheets and learned a few ways to start conversa-
tions with Tyler about his feelings. She also 
appreciated that the fact sheets weren’t written 
for a textbook, but were relevant to her and her 
friends. Alyssa also decided to check out the 
forum pages, and she read through several posts 
of users’ experiences with depression. When she 
clicked on the forum page, she saw that there 
were over 6000 posts on depression and anxiety; 

however, she noticed that the forum was no lon-
ger active. She was still amazed though that she 
had no idea that there would be so many people 
out there who would be talking about depression. 
She decided to check out the Australian site au.
reachout.com and saw that the forum was still 
active on this site. She also found that there were 
similar materials between the US and Australian 
sites, but the Australian site had a few more fea-
tures that still were relevant for the US.

Alyssa decided to follow the advice on how to 
help a friend and she asked Tyler how he was 
doing; initially he was very hesitant to talk with 
her. She thought through the website’s sugges-
tions about how to talk with someone who is 
struggling with their feelings and didn’t press 
him on opening up right away. She let him know 
that she was there if he wanted to talk. She also 
mentioned to Tyler that she didn’t know what 
Tyler was going through but found two websites, 
www.ReachOut.com and www.au.reachout.com, 
and that these two sites provided her with infor-
mation and resources. She told Tyler that she 
liked both the US and Australian sites and that 
the Australian version had a few more features 
and they had cool accents in the video clips. Tyler 
thanked her for the information and let her know 

Fig. 19.22 AnxietyBC Youth Twitter, Facebook, and YouTube examples
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that he was doing okay. But inside, Tyler knew he 
was struggling.

The next day, Tyler decided to stay home from 
school. He told his dad he wasn’t feeling well and 
needed a day to catch up on his homework. After 
his dad left for work, Tyler decided to first look at 
the US ReachOut.com website. He was skeptical 
at first, but when he saw that the website wasn’t 
trying to diagnose him or make him feel like he 
had to bear his soul, he decided to keep exploring. 
Tyler clicked on the “Real Stories” (http://us.
ReachOut.com/real-stories) page and read about 
other people’s struggles with anxiety, depression, 
and other mental health issues. There was even 
one story where the person talked about how they 
had always been embarrassed about their strug-
gles with mental illness. Before Tyler realized it, 
he had spent 4 h reading the stories and facts on 
mental health issues. Tyler thought that he would 
also check out the Australian version and saw that 
they had a section “The Toolbox” (http://au.
reachout.com/sites/thetoolbox) where he could 
find and identify what he wanted to work on, and 
it gave him ideas of websites and apps that he 
could use to possibly help himself feel better.

The next day Tyler decided to explore the 
Toolbox feature and picked the goal “Improve 
General Well-being.” Tyler found the app Music 
eScape, which maps the music on his iPhone to 
different moods. He downloaded the app and 
loved that it used his music and that he was able 
to identify the mood he was currently in and then 
tell the app how he wanted to feel. He couldn’t 
believe that the app chose his own music to help 
him feel better, the way he wanted to feel.

Throughout the next week, he continued to 
use both the US and Australian version of 
ReachOut.com and decided that the next time he 
saw Alyssa he would thank her for sharing the 
information. Tyler realized that he wasn’t alone 
and that there were people just like him, includ-
ing other guys, who struggled with depression. 
Tyler decided to write an email to his dad letting 
him know that he was struggling with depression 
and sent him the links to the ReachOut.com web-
site. While he was looking around the Australia 
ReachOut.com site, he also found there was a 
place for parents to get support. Tyler also sent 

his dad the link to the Australia ReachOut.com 
Parent. Tyler was able to have a conversation 
with his dad, and they made an appointment with 
a community mental health provider.

When Tyler and his dad met with the mental 
health provider, the clinician asked Tyler how he 
was feeling. Tyler indicated that he has been 
“feeling off” for the past several months. He 
mentioned that at first he thought it would pass, 
but then he realized that he was no longer want-
ing to do anything except be by himself, sleep, 
and didn’t feel like eating. He also told her that he 
had been embarrassed to talk about his feelings 
because he didn’t want anyone to think he was 
weird or just being a big baby. Tyler and his dad 
told the clinician about the support they both 
found on the US and Australian version of 
ReachOut.com, and Tyler realized that he wasn’t 
alone in feeling the way he was feeling. Tyler 
showed the clinician the Music eScape app that 
he had been using and that he found that it had 
helped him with his mood, but he knew that he 
also needed to check with a professional to see if 
he needed more help.

 Conclusion

The age of digital media is upon us, and 
research has documented that youth have 
access to and use technology to connect to 
their world. Australia has led the way in their 
use of technology to deliver online and youth-
based services to support mental health. Mental 
health issues among youth are prevalent, and 
many youth have low levels of mental health 
literacy and high levels of mental health stigma 
and aren’t likely to seek help when they are 
struggling. Initiatives though need to be 
dynamic and provided at multiple levels. For 
example, beyondblue uses different mecha-
nisms to reach the public. Their media cam-
paigns inform the public about mental health 
issues, specifically depression, anxiety, and 
suicide. On the beyondblue website, they have 
mental health promotion material and support 
for seeking help. The materials include fact 
sheets, videos, and vetted apps. At a different 
level, MindMatters is a free program that 
schools can implement to administrators, staff, 
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and students to promote well-being and iden-
tify and support the entire school system to 
address mental health. ReachOut.com in 
Australia and the United States provides youth 
with content and support for mental health 
issues. Their goal is to increase mental health 
literacy, reduce stigma, and increase help seek-
ing in the general population. The Australian 
version also includes quiz components to help 
guide youth to applications and materials that 
specifically relate to their needs.

We R Native fills a significant gap in the 
online resources available that specifically 
address mental health issues for Native 
American Youth, the American Indian, and 
Alaska Native youth (AI/AN). They sought to 
harness the enormous opportunities the Internet 
could offer to AI/AN youth in a safe space and 
method that would support them in culturally 
specific ways.

The initiatives in this chapter represent 
only a few of the many approaches to support 
youth mental health. The opportunities for cli-
nicians to incorporate these resources are end-
less. Ideally, the resources could be used for 
prevention and interventions. Clinicians could 
have lists of evidence- informed websites and 
apps and could provide these to the patients. 
Specifically, as a primary prevention approach, 
clinicians could hang up posters and/or pass 
out pamphlets in their offices and waiting 
rooms about these digital resources. If there 
are video screens in the waiting rooms, the cli-
nicians could upload a series of videos on the 
different mental health issues (e.g., anxiety, 
depression, etc.) that could automatically play. 
During a session, clinicians could introduce 
the different resources with the patients and 
walk through how they might be beneficial for 
supporting the adolescent going through their 
specific issue. The clinician could also do fol-
low-up with patients to determine if the 
resources are helpful and gain the patient’s 
perspective on what is most helpful.

The future of supporting mental health will 
likely include apps and methods to measure 
and track wellness through biometric 
approaches combined with other technologies. 

In order to ensure that interventions are evi-
dence-based and meet youth’s specific needs, 
ongoing research needs to occur. What is dif-
ficult, however, is that there may not always be 
opportunities and funding to assess every 
intervention with the gold standard of science, 
randomized controlled trials, to determine if 
each intervention does lead to positive out-
comes, however defined. Optimally, these 
organizations will have defined outcome mea-
sures (ReachOut.com and au.reachout.com, 
mental health literacy, stigma, and help-seek-
ing behaviors; That’s not cool, healthy rela-
tionship beliefs; AnxietyBC, anxiety), and the 
organization will partner with academics to 
evaluate their processes and outcomes. 
Clinicians can’t provide every service to every 
person 24 h a day, 7 days a week. Mental health 
technologies, though, may be one solution for 
providing patients with support in ways that 
make sense to them and that are readily acces-
sible even outside the clinician’s office.

Acknowledgment We R Native is supported, in part, with 
funds from the Indian Health Service and the Secretary’s 
Minority AIDS Initiative Fund.
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