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Editorial on the Research Topic

Digital Interventions in Mental Health: Current Status and Future Directions

An honest supply-and-demand assessment of mental health services in 2020 leads one to conclude
that treatment needs would be impossible to meet without increased leveraging of technology.
Several inherent factors make mental health interventions particularly well suited to digital
platforms: pronounced provider shortages; reduced reliance on examinations and testing; the
stigma still attached to mental illness; and diagnosis-specific obstacles to visiting mental health
clinics (1). As such, various technology-enabled platforms have been tested to support mental health
treatment delivery, from internet-mediated video-based psychotherapy to virtual reality (VR) and
artificial intelligence (AI) enabled programs. Yet the reach of digital mental health interventions
(DMHIs) still falls short of its touted potential (2).

Internet-delivered cognitive behavioral therapy (ICBT) may be among the best-studied DMHIs
(3). It has been used for nearly 20 years, during which it has been subjected to several efficacy trials.
To determine more reliable response rates, Andersson et al. conducted an individual patient data
meta-analysis, comprising 29 Swedish trials enrolling 2866 participants, and covering three
categories of conditions: anxiety disorders, depression, and other. Overall, 65.6% of all clients
receiving ICBT responded, and about a third achieved remission. More symptoms and female sex
increased the likelihood of improvement, and having an anxiety disorder seemed to decrease it.

Children, adolescents, and young adults have received particular attention with respect to
DMHIs. As “digital natives,” might they engage with, and benefit from, technology-enabled
treatment more than those who did not grow up with technology? Garrido et al.'s meta-analysis
focusing on young people with anxiety and depression suggests that DMHIs—in particular
supervised DMHIs rather than standalone self-help—outperform “no intervention” but do no
better than active alternatives (e.g., face-to-face therapy). Surprisingly, adherence of young people
with DMHIs was generally low, mirroring reviews on DMHIs in adults (4, 5).

Other sub-populations that have received research attention include army veterans, older adults,
and patients in Latin America. Boykin et al. examined the use of video-based therapy in the
naturalistic setting of a clinic serving US veterans with post-traumatic stress disorder. In 74 veterans
receiving at least one session of video-delivered cognitive processing therapy (CPT) or prolonged
exposure (PE), the completion rate was higher for CPT, but attrition by session 7 was 50% (similar
to in-person treatment in this population).
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Among older adults, the use of DMHIs comes with unique
obstacles and advantages. Seifert et al. dissect those in an opinion
article that focuses on healthcare inequalities and how,
depending on awareness, training and public health priorities,
new technologies can serve to either mitigate or magnify the
disparities that already exist across the age spectrum.

As a region, Latin America suffers from unique access-to-care
challenges, but the territory also enjoys relatively good internet and
smartphone penetrance (6), making DMHIs a possible solution. In a
scoping review of 22 studies that cover prevention, treatment,
education, and symptom self-management, Jiménez-Molina et al.
explored the potential for leveraging internet-based interventions in
mental health in Latin America. Results from the three RCTs
identified were mixed, and, while most feasibility and pilot studies
showed reasonable acceptability, participant retention was
challenging, follow-ups were short, and data on costs and
outcomes were limited. The authors conclude that more evidence
is required before DMHIs can be considered a realistic remedy to
access and delivery problems in Latin America.

But DMHIs do not have to replace traditional care altogether;
they can also play a role alongside or preceding traditional
treatment. In a UK study, Duffy et al. tested a stepped care
model for treating 124 patients with severe depression and
anxiety using ICBT as a prequel for a high-intensity face-to-
face intervention. Significant reductions were noted across
primary outcome measures from baseline to ICBT treatment
exit, and from ICBT exit to service exit. Results support the use of
ICBT as a means to reduce frustrating waiting times and
enhance efficiency.

Another example of DMHIs working “with” traditional
treatments may be the use of assistive technologies to address
specific deficits within a disorder that contribute to functional
disability. In a multinational study involving 243 participants,
Cerga-Pashoja et al. tested an open-source text simplification
tool designed to help people with autism spectrum disorder
better comprehend complex texts, metaphors and idioms—a
common challenge in this condition. The tool significantly
enhanced functioning.

The future of technology-enabled treatment in mental health
is probably best captured in the VR and AI “revolutions”
unfolding within the larger space of DMHIs. VR has been
tested for its possible therapeutic value in mental health for
almost as long as it has been exploited for gaming purposes—a
quarter century (7)—but research into VR treatments has
accelerated considerably in recent years, particularly for
anxiety disorders. Yet VR's reach remains limited among
patients and therapists (2), a fact that Boeldt et al. dissect in
their opinion piece, suggesting educational, practice-based and
research steps to take full advantage of what VR therapeutics
have to offer.

AT and machine learning are seen as transforming fields like
radiology and pathology (8, 9), and, in medicine, more broadly,
they hold the promise of bringing individualized low-cost
interventions that can be easily scaled. But what is their

potential niche and pitfalls in mental health, specifically? In
their viewpoint article, Miner et al. discuss how conversational
Al may impact psychological and psychiatric care at the level of
diagnosis, information gathering and treatment, and propose
four possible approaches as guideposts that inform future
research and policy.

Mental health interventions, digital or not, have to be
documented in patient records held by clinical professionals
and health services. In their opinion article, Strudwick et al. argue
for opening up these records to patients on the grounds of
empowerment and autonomy. The electronic health record now
in common use greatly facilitates this process, yet patient portals
still often limit access to mental health notes for reasons and
controversies elucidated by the authors.

Finally, DMHIs represent potentially beneficial uses of technology
in mental health. A parallel and similarly rich body of research has
focused on the negative aspects of technology, including addiction,
gaming, cyberbullying, and online impulsivity. However, these two
areas of scholarship have grown in mutually insular ways with little
cross-fertilization, despite some shared commonalities that
Aboujaoude and Gega explore in a perspective piece. Collaboration
between researchers in both camps is essential if we are to reach a
more complete understanding of the issues lying at the technology-
psychology intersection.

Overall, the studies and articles included in this special issue
suggest that outcomes with DMHIs are comparable with
traditional offerings; that some under-researched populations
are receiving much needed attention; and that enthusiastic
interest animates clinicians and industry professionals to apply
the latest digital developments, including VR and Al, to mental
health diagnosis, symptom-tracking and treatment. However,
plenty remains to be done to address some basic shortcomings
that are borne out in the present issue, including: adherence and
engagement challenges; access to technology obstacles; lack of
cost effectiveness data; lack of long-term research; and the
paradoxical process by which digital tools can sometimes serve
to fortify rather than diminish healthcare inequalities. Given the
relatively capped supply of traditional mental health treatments,
and the ethical imperative to meet the ever-increasing demand,
DMHIs are likely to be an unavoidable part of any solution to
treatment access issues. This special issue highlights the dizzying
diversity and richness propelling the field of DMHIs as well as
the limitations still holding it back. Further rigorous, yet
pragmatic, research—across platforms, populations, diagnoses
and interventions—is needed to arrive at a more realistic
assessment of the true potential of DMHIs.
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adults and adolescents with ASD gave more correct answers for the simplified (M = 11.2,
SD = 4.1) than original texts (M = 10, SD = 4.1; p < 0.001). This finding was consistent
across age groups and countries. Regarding the secondary outcome, when participants
were asked to blindly rate how easy was to understand each text, simplified texts were
rated as easier (M = 7.6, SD = 2.4) to understand than the original texts (M = 8.7, SD =
2.6; p < 0.001). The Open Book software seems to have the potential to be a useful tool in
assisting reading among people with ASD. Our findings support our primary hypothesis that
texts simplified through Open Book were easier to comprehend compared to original texts.

Keywords: autism spectrum disorder, adults, adolescents, Natural Language Processing, reading

INTRODUCTION

The autism spectrum disorder (ASD) has been recognized as the fastest growing developmental
disability with 1 in 88 children diagnosed having ASD (1). People with ASD experience a range
of language deficits, which have a life-long impact on their psychosocial functioning (2). These
deficits include difficulties in comprehension of speech and writing, especially misinterpreting
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and understanding complex instructions (3). Although
individuals at the higher end of the autistic spectrum appear
to have good reading abilities, several studies have shown that
these individuals have difficulties in different components of
written language comprehension. For instance, they fail to
make inferences about social scripts and understand metaphors,
which interfere with successful social communication (4). Many
individuals with ASD are unable to derive the gist or meaning
of written documents (5-7). Studies show that people with
high-functioning ASD have excellent phonetic decoding (ability
to capture the meaning of unfamiliar words by translating
groups of letters back into the sounds that they represent, link
them to one’s verbal vocabulary, and access their meaning) but
poor comprehension (6, 8, 9). Similar results were reported by
Huemer and Mann (10) who compared reading accuracy with
reading comprehension in a population with ASD. This study
found that error patterns observed in the participants suggested
that children with ASD are more focused on accurately decoding
text than on preserving the meaning of the passage. This was
supported in another study where readers with ASD were good
at decoding sounds but had poor comprehension (11). These
findings also support the evidence that the skill in both decoding
and linguistic comprehension is necessary if skill in reading is
to advance (12). In addition, people with ASD are not able to
use their background knowledge to construct an understanding
of text (13).

Traditionally, the difficulty with reading comprehension has
been related to the cognitive profile of these readers especially
with their problems to comprehend the perspectives of others
(14). Saldana and Frith (15) have found that people with ASD
have difficulty with inferences, which appear to be greater in
text with social content and suggest that these difficulties may
be related to mentalizing deficits and could also influence other
reading processes such as referential inferences or attributions of
authors’ aims. Furthermore, comprehension difficulties have been
associated with differences in linguistic information processing
causing a negative impact in the metaphor comprehension (16).

Several problems with the pragmatic aspects of language have
been found among people with ASD (16, 17). For instance, Dennis
et al. (4) studied the different ability to understand pragmatic
inferences about given or presupposed knowledge in mental
state words. This study confirmed that children with high-
functioning ASD struggle to understand metaphors and make
inferences about social scripts. These results are also consistent
with those of Beversdorf et al. (18) who showed that people with
high-functioning ASD recall less of emotional sentences than
nonemotional ones. On the other hand, recent evidence suggest
that the risk for reading comprehension difficulties is a specific
characteristic of the social-communication phenotype of many
high functioning ASD children and adolescents (19-22).

Although there is an abundance of research on reading
difficulties for children with autism, there seems to be
a considerable gap in investigation of this issue beyond
adolescence. Nevertheless, a few studies that address language
disorders in adults with autism indicate that, although reading
accuracy improves with age in high functioning children
with autism, they continue to struggle with many linguistic

phenomena such as homographs, multiple meaning words,
phrases, and metaphors (10).

To the knowledge of the authors, there are no reading
comprehension interventions tested among adults with autism,
and there are very few studies involving adolescents. In a
recent review about reading comprehension interventions for
school-aged children and adolescents with ASD (23), 12 studies
were identified, 3 using treatment comparison designs and 8
using single-case designs. These interventions included strategy
instruction (24-27), explicit instruction (28-30), and anaphoric
cueing (6, 31). None of these interventions have been tested using
an experimental design or including a large sample. However,
these interventions were time consuming and required a
facilitator, which increased the cost of the intervention (23). The
field of reading interventions for people with ASD had followed
the research involving students with reading difficulties in
general (32, 33), and most of the interventions tested for students
with ASD have included reading expert recommendations (34).
However, it seems that there is high need for research-based
knowledge to enhance reading comprehension performance
in people with ASD, especially among older adolescents and
adults (23).

Assistive technology has been used to enhance communication
and academic skills for children with disabilities (35, 36). The
use of technology to teach several academic and social skills
to students with ASD has a long history, since the first study
reporting the use of a computer to increase understanding of
how letters and sounds form words, and how texts can form
expressions (37, 38). However, very few studies have explored
or tested the use of assistive technology to facilitate reading
comprehension among ASD subjects (39).

The assistive tool tested in this study was developed in the
project FIRST (Flexible Interactive Reading Support Tool) by
a multinational group of interdisciplinary researchers that
involved collaboration between clinical, machine-learning, and
Natural Language Processing (NLP) experts in the UK, Spain,
and Bulgaria. We adapted Language Technologies resources to
design a system called Open Book in three languages—English,
Spanish, and Bulgarian. Further details of this project can be
found in previous publications (40-42).

Open Book is a noncommercial electronic platform that can
be personalized to meet and support the specific reading needs of
people with autism. It uses Natural Language Processing (NLP)
to make documents for people with autism more accessible.
Some of the processes utilized by Open Book include the
following: detection of language obstacles in the text; adding
definition to terms or infrequent (rare) words; adding images to
words in order to aid word visualization; providing synonyms
for infrequent words; providing options to change text format
(e.g., background color, text color); and “magnify” feature which
highlights particular sentence to ease focusing users’ attention
and support when following specific text sections. This approach
is supported by several studies saying that text comprehension
depends on understanding words and integrating their meaning
into a mental model of the text (43-45).

Open Book can convert a standard document into a
personalized and simplified version, which was hypothesized
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that it would be easier to understand. Another feature of the
platform is that it encompasses two different interfaces—for
independent users with autism and for caregivers such as parents
or teachers. The Open Book independent user can benefit
from assistive elements using features such as “Explain word,”
“Explain with image,” “Provide summary, or “Ask caregiver” to
make the text clearer. The program also simplifies complex text
structures by shortening long sentences and clarifies ambiguities.
Not relying purely on textual changes, the conversion software
also provides illustrative pictures to selective words and offers
concise document summaries.

The interface designed for caregivers provides them with a
semiautomatic program where they cannot only convert text using
the NLP technologies implemented in the software but can also
make their own editions to the text. They can upload images, review
texts from their user’s library, suggest other support if needed,
and/or create new documents. All the documents are collected in
the user’s personal library, which can be arranged with different
folders and labels. A privacy function allows the user to keep select
documents private and not share them with their caregiver.

The initial software prototype was produced in English,
Spanish, and Bulgarian.

The aim of this study was to assess the accessibility, utility,
and the effectiveness of Open Book in simplifying complex texts
by making them easier to understand for adolescents and adults
with high-functioning ASD in UK, Bulgaria, and Spain.

The hypothesis was that texts simplified through Open Book
would be easier to comprehend compared to original texts for
participants with ASD. It was expected that, when participants
were tested about written texts’ comprehension, they would give
more correct responses on the simplified texts compared to
original (not-simplified) documents. It was also hypothesized
that participants would blindly rate simplified texts as easier to
comprehend compared to original texts.

By improving access of people with autism to written
information, we ultimately aim to facilitate their empowerment
and social inclusion. Open Book is expected to help individuals
with autism to increase their independence by improving access
to the wealth of textual information that is available in the
information society.

MATERIAL AND METHODS
Study Design

Crossover design was used to test (46-48) the effectiveness
of Open Book to improve reading comprehension among
adolescents and adults with autism spectrum disorder.

Participants

All participants who met the following criteria were included
in the study: a) a formal ICD-10 diagnosis of ASD based on
diagnostic clinical interview conducted by psychiatrists or clinical
psychologists; b) 1217 years old in the adolescents branch of the
study undertake in Spain and Bulgaria, and >18 years old in the
adult branch of the study carried out in the UK and Spain; and

c) a score of 270 in a measure of an intelligence test confirmed by
clinical records. The study exclusion criteria were as follows: a) not
native speakers of the respective languages, i.e., English, Spanish,
and Bulgarian; b) documented history of learning disabilities;
c) additional diagnosis of dementia or other organic brain
disorder that could affect memory; and d) presence of a sensory
impairment that could prevent reading, writing, or hearing.

Ethical Approval

All study procedures were in accordance with the ethical
standards of the respective institutional and/or national research
committees and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.

Full ethical approval for the project was sought and received
from each center separately.

In the UK, full ethical approval was sought and received
by East of Scotland Research Ethics Service (ref: 13/ES/0059).
Separate ethical approvals were also received by local Research
and Development teams from each NHS site that participated
in recruitment.

In Bulgaria, Parallel World received approval from the Ethical
Commission of Plovdiv University St. Paisii Hilendarski. In
addition, for the control group, permissions were received from
the school management where the tests were conducted. Parallel
World is a Registered Administrator of Personal Data according
to the Bulgarian Law for Protection of the Personal Data.

In Spain, consultations were conducted following
internationally accepted ethical regulations, the legal normative
applicable, and the Good Clinical Practice standards (CPMP/
ICH/135/95). The guidelines of investigation compatible with
those suggested by the American Psychological Association for
investigations involving human participants were also followed.

The process for obtaining participant informed consent was
in accordance with the REC guidance and GCP. All participants
provided written informed consent. The decision regarding
participation in the project was entirely voluntary. The research
worker emphasized to participants that consent regarding
project participation could be withdrawn at any time without
penalty or affecting the quality or quantity of their future medical
care, or loss of benefits to which the participant was otherwise
entitled. No project-specific testing was done before informed
consent had been obtained.

The informed consent forms were signed and dated by all
potential participants/parents before they entered the project.
The research worker explained the details of the project
and provided a participant information sheet, then allowed
participants to consider whether they liked to be involved in
the project. The research worker encouraged the participant to
ask any questions that could help them make a decision on their
potential involvement in the project.

Informed consent was collected from each participant before
they underwent the reading comprehension test, including history
taking related to the project. One copy of the informed consent
form was kept by the participant, while the other was kept by the
research worker and was retained in the project Master File.

The study was granted by the FP7 EU Grant for Social Inclusion.
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Sample Size

The sample size calculation was based on the precision with
which we will be able to estimate the proportion of participants
who prefer the simplified text. Based on a clinical assumption
that 80% of people with ASD would prefer the simplified text,
and using a confidence level of 95%, a sample of 100 participants
would allow us to have 80% power to estimate the true proportion
that prefer the simplified text of between 72 and 88%.

Recruitment
Recruitment involved active collaboration between the clinicians
in the specialist clinical centers and service user and carers.

The recruitment in the UK was expanded at a national scale
including several important urban areas such as Greater London,
Leicester, Sheffield, and Plymouth. Majority of the participants
were recruited from the National Health Service (NHS). Voluntary
and charity organizations also played a very important role in
reaching recruitment targets. Thus, the National Autistic Society
played a major role in recruitment activity in the UK.

In Spain, the recruitment was focused in the whole province
of Madrid, and it involved specialized diagnostic and treatment
centers, public and private schools, centers for work mediation
for people with ASD, and leisure facilities for people with ASD.

Although the autism diagnostic assessment provision in
Bulgaria is sporadic, we have developed a successful collaborative
work with clinical centers who have autism expertise in Sofia and
Stara Zagora and Parallel World Association (charity organization)
in Plovdiv.

All participant services across the three countries used identical
recruitment strategy.

A researcher arranged to see the adults and the parents of
children with ASD who expressed an interest in participating
in the project. Consent was given by adult participants, and for
children, it was obtained by their parents.

A total of 243 people who met the inclusion criteria completed
the study. A detailed description of the participants is provided
in Table 2.

Randomization
Reading comprehension testing that was conducted in a controlled
environment under exam conditions.

One hundred fifty-three participants set reading tests
in groups of 20 participants. Each participant received three
simplified and three original documents. Participants were blind
to text conditions. Both participants and researchers were blinded
to text allocation sequence, which was block randomized by an
independent researcher in the UK using a 1:1 ratio.

Materials

The reading comprehension tests for adults used documents that
covered a range of topics: education about general and mental
health, sexual health issues, newspapers articles, chapters from
electronic novels, and general knowledge articles. The texts for
adolescents were selected through children and young books,
school material, and the Internet.

Textselection. Each clinical center in UK and Bulgaria identified
12 texts that were appropriate to reading abilities and interests of
respective age groups (adolescents and adults). The research team
in Spain identified 24 texts in total: 12 for adolescents and 12 for
adults. Texts for adults were selected from comprehension test
batteries used to examine reading comprehension in language
proficiency, e.g., International English Language Testing System
(IELTS) and Cambridge English Proficiency. All texts identified by
clinical teams were inspected and analyzed by Natural Language
Processing (NLP) specialists, partners in the FIRST project. NLP
specialists selected 6 out of 12 texts in each language, which were
matched between languages for word length, complexity, and
number of obstacles. Thus, each adult text used in Spain was
matched for word length and complexity with the texts used in the
UK. The same was done for adolescent texts in Spain and Bulgaria.

Text simplifications. The original texts were forwarded to
the technical teams who uploaded them into Open Book and
simplified them automatically. The outcome was postedited by the
clinical teams through Open Book caregiver platform. Reading
obstacles and their resolutions are described in Table 1.

Measures

Primary Outcome: Comprehension Score

The study participants undertook a reading comprehension
test under exam conditions. Multiple choice questions (MCQs)

TABLE 1 | Reading obstacles and resolutions.

Obstacle Resolution

Multiple copulative coordinated
clauses

Long sentences

Semicolon and suspension points

Substitute with sentences divided by
periods.

Sentences < 15 words

Avoid the use of semicolon and
suspension points

Brackets and uncommon punctuation Avoid uncommon punctuation marks
marks (&,%.,/...)
Improper grammar
Polysemy

Correct grammar

Avoid using easier synonym. Detect
and highlight when domain is not clear
Substitute by a simple word. Highlight
when substitution is not possible
Provide simple definitions to explain
phraseological units

Substitute infrequent slang with
simpler synonym

Provide simple definitions to explain

Phraseological units (idioms,
Lexicalized metaphors)

Slang

slang
Infrequent acronyms and Expand infrequent acronyms and
abbreviations abbreviations
Temporal adjectives Disambiguate temporal adjectives
Anaphors Resolve all types of anaphors when

possible. Leave anaphors with low
resolution confidence level.

Provide idea of inferred meaning when
possible and highlight

Divide long paragraphs

Substitute infrequent words with
simpler synonym

Provide simple definitions to explain
infrequent words

Non-lexicalized metaphors

Long paragraphs
Complex/infrequent words
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were generated by each clinical team for their respective texts,
with the help of technical partners’ input. MCQs were selected
based on the original texts so that they could tap into the general
comprehension of the text’s content, especially parts of the text
with identified obstacles. The MCQs were the same for both
original and simplified texts, and an example of two text versions
followed by the MCQ is provided in Figure 1.

Each adult text was followed by six MCQs, and each
adolescents’ texts had four MCQs. This selection was done
to accommodate adolescents’ performance within the same
timeframe as the adults.

Each center created a library of 12 texts, 6 original and 6
modified (simplified) version of original texts, while the MCQs
were the same for each corresponding text. The test battery was
comprised of three original and three simplified texts randomly
selected for each participant. Both adolescents and adult
participants were given 10 min to read each text and answer all
MCAQs per text.

The primary outcome was the comprehension score
calculated by adding the text scores for each question. Scores
from the simplified texts were compared with scores from the
original texts. Adult texts were followed by six questions each.
Every right answer was scored as 1, and each wrong answer was
scored as 0. Therefore, each text score could range from 0 (no
correct answer) to 6 (all correct answers) for adults, and 0-4 for
adolescents. The overall score for original and simplified texts
was calculated separately by adding the score for each of the
three corresponding texts. The overall range of scoring values are
0-18 for adults (6 questions x 3 texts) and 0-12 for adolescents
(4 questions x 3 texts).

Secondary Outcome: Self-Reported Text Complexity

The secondary outcome was self-reported text complexity
that was measured on a Likert-type scale, where participants
were asked to blindly rate how easy it was to understand
each text. The scores ranged from 1 (very easy) to 5 (very
difficult). Therefore, the range of scores for each text was 1-5,
and overall (for three texts) 3-15. Higher subjective scores
indicated self-reported higher level of comprehension
difficulty, while lower scores indicated that the texts were
easier to understand.

Data Analysis

General features. Descriptive statistics are presented as numbers
and percentages for categorical variables and means with
standard deviations for continuous data.

Primary analyses for primary and secondary outcomes.
The primary analyses tested the effectiveness of the tool using
repeated measures -tests for primary and secondary outcomes.
The effect size using the Cohen’s d was also calculated (49).

Secondary analyses. Correlation analyses were performed
to assess the association between original and simplified text
scores and subjective rating to test if participants were able to
identify which text was original and which one was simplified.
The scores of the MCQ tests were compared between the
original and simplified versions of each text and between the
individuals. Paired t-tests for analyses of comparisons between
the original and simplified texts and independent sample
t-tests for comparisons between individuals were used. Finally,
univariable and adjusted regression analyses were performed to

Atlantic Ocean meets the North Sea, lies a group
of seventy or so islands called the Orkneys.
These largely treeless isles are frequently
battered by Atlantic storms, gales and rain. It was
during one such storm in the winter of 1850,
when the combination of wind and high tides
stripped away the grass from the top of a small
hill called Skara Brae on the west side of the
largest island known simply as ‘The Mainland’.

‘Off the Northern tip of Scotland, where the

Question1:

The hill of Skara Brae is located on an island called:
A. Orkney

B. The Mainland

C. Skerrabra

FIGURE 1 | Example of two text versions followed by a multiple-choice question (MCQ).

"The Orkneys are a group of around 70 islands

located in the sea, off Northern Scotland. They
are close to the Atlantic Ocean and the North
Sea. These islands are without trees. The
weather is often stormy with rain and wind from
the Atlantic. In the winter of 1850, one storm was
so strong that the wind and high tides stripped
away the grass from the top of a small hill on one
of the islands. This hill is called Skara Brae and
is situated on the west side of the island. The
island is called ‘The Mainland’. “The Mainland’ is
the largest island of the group of Orkney Islands.
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assess the association between participants” characteristics and
simplified text scores.
All data were stored electronically and analyzed with SPSS.

RESULTS

General Features
We invited 445 people to participate in the evaluation task, 140
of whom were excluded because they did not meet inclusion
criteria, declined to participate, or did not respond to our
invitation. Three hundred five people consented to participate; 11
of them dropped out and did not carry out the reading test. The
main reason for the drop out was poor health on the day of the
test. Two hundred ninety-four people completed the test, and all
their data were analyzed. For detailed information, see Figure 2.
A total of 243 subjects (29%, female) participated in this study.
Overall age ranged from 12 to 70 years old [adolescents, mean =
14.0 years old (SD = 2.1); adults, mean = 35.3 years old (SD =
13.1)]. The sample was predominantly male. Considering the
moderately homogenic ethnic composition of Bulgaria and Spain,
the sample was principally (93%) of white ethnic background.

Invited to participate N=395
UK n=157
Spain n=175
Bulgaria n=63
Excluded N=140
® Not meeting inclusion criteria
N=9 (UK n=3; Bulgaria n=6)
EEE—— o Declined to participate N=45

(UK n=14; Spain n=30; Bulgaria
n=1)

e Did not respond N=86 (UK
n=38; Spain n=42; Bulgaria
n=6)

Randomized N=255
UK n=102
Spain n=103

Bulgaria n=50

|

Analysed N=243

UK n=99 (drop out n=3)
Spain n=95(drop out n=8)

Bulgaria n=49 (drop out n=1)

FIGURE 2 | Participant flow diagram.

Adult participants had higher IQ scores [109.25 + 21.4 (75-168)]
than adolescent participants [85.97 + 13.2 (70-127)] p < 0.001.

A prominent characteristic of our adult participants sample
is that they were well educated with just one person educated
to elementary level (see Table 2). More than half of the sample
were educated to secondary school level (55.7%) followed
by graduates (35.57%), and MSc and PhD holders (4.03%,
respectively). Nevertheless, although adult participants are very
well educated, high percentages are unemployed, single, and do
not live independently (see Table 2).

Psychiatric comorbidities were prevalent in our adult
sample, especially depression (25.5%) and anxiety (23.5%), but
no psychiatric comorbidities were identified among adolescents.

Primary Analyses Results

Primary Outcome: Comprehension Score

The scores in Table 3 indicate the summary of the results of
correct answers to the MCQs for the original and simplified
texts. The scores ranged from 0 to 18 for adults’ texts and 0-12

TABLE 2 | Participants’ characteristics.

Participant group Adults Adolescents
(n =153) (n =90)
Mean (SD) or Mean (SD) or
frequency (%) frequency (%)
Age 35.3(13.1) 14.0 (2.1)
Gender 11.2 (4.1)
Male 114 (74.5)
Female 39 (25.5)
Ethnicity
White 140 (91.5) 85 (93.4)
Black 4(2.7) -
Asian 3(2) 222
Mix 31 -
Other 2(1.7) -
IQ score 109.25 + 21.4 (75-168)  85.97 + 13.2 (70-127)
ADHD Diagnosis 17 (11.1%) 13 (14.3%)
Special Education Needs 8 (5.2%) 34 (37.4%)
Education
Mainstream-School 22 (14.4%) 45 (49.5%)
Mainstream-School 41 (26.8%) 23 (25.3%)
with Support
Home tuition - 6 (6.6%)
Highest education level
achieved (only adults)
Elementary 1(0.7)
Secondary 83 (65.7)
University 53 (35.6)
PhD 6 (4.0
MSc 6 (4.0)
Occupation (only adults)
Student 41 (27.0)
Professional 12 (7.9)
Manager 2(1,3)
Clerical and 10 (6.6)
Intermediate
Technical and craft 9.9
Manual labor 16 (10.5)
Unemployed 58 (38.2)
Retired 4(2.6)
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TABLE 3 | Text score analysis.

Participant group N Original Simplified Difference in p value Effect size d
Mean (SD) Mean (SD) means (95% CI)

Adults and 243 10.0 (4.1) 11.2 (4.1) 1.2(0.9,1.6) <0.001 0.3

adolescents Overall

Adults 153 12.0(3.5) 13.3(3.9) 3(0.8,1.8) <0.001 0.4

Adolescents 90 6.6 (2.6) 7.8(2.8) 1(0.7,1.6) <0.001 0.4

UK adults 99 12.3(3.9) 13.8(3.7) 1.5(0.8,2.2) <0.001 0.4

Spain adults and 95 9.3(3.5) 10.6 (3.2) 3(0.8,1.7) <0.001 0.4

adolescents

Spain adults 54 11.5(2.6) 12.4 (2.1) 1.0(0.3,1.7) 0.009 0.4

Spain adolescents 41 6.5 (2.1) 8.1(2.8) 1.7(1.2,2.2) <0.001 0.7

Bulgaria adolescents 49 6.8 (2.9 7.4(2.9 0.7 (-0.1, 1.4) 0.08

for adolescents’ texts, with each score meaning a correct answer
to a question related to text comprehension. The two sets of text
scores were compared through related t-tests. All participants
had a higher score on the simplified texts than on the original
texts, meaning that overall both adults and adolescents gave more
correct responses for simplified texts compared to original texts.
This difference was statistically significant in all groups, with the
exception among adolescents in Bulgaria. When all participants
were included in the analysis, difference in the scores for simplified
texts (M = 11.2, SD = 4.1) and original texts (M = 10, SD = 4.1)
conditions was statistically significant (p < 0.001, effect size =
0.3). Among different groups, the effect sizes were of medium
magnitude (d = 0.3-0.7). These findings were also consistent across
age groups. Examining age groups separately, adults performed
better on questions about simplified texts (M = 13.3, SD = 3.3)
compared to original texts (M = 12, SD = 3.5; p < 0.001, N = 153).
Adolescents also gave more correct responses on questions about
simplified content (M = 7.8, SD = 2.8) compared to questions
about original texts (M = 6.6, SD = 2.6; p < 0.001, N = 90).

Secondary Outcome: Self-Reported Text Complexity
A similar set of analyses were performed for the participants’ blind
rating about text complexity. Overall, all participants blindly rated
simplified texts as easier to understand than the original texts.
This difference was statistically significant in all groups, with the
exception among adolescents in Spain. When all participants were
included in the analysis, the original text was considered more
difficult to understand (M = 7.6, SD = 2.4) than the simplified text
(M=8.7,SD =2.6; p <0.001, N = 243). The findings were consistent
for our subgroups of adults and adolescents. See Table 4.

TABLE 4 | Analysis of subjective scoring.

Secondary Analyses Results

Association Between Text and Self-Reported Text
Complexity Scores

The correlation coefficients and p values between the original
text and subjective scores was 0.03 (p = 0.56) and between the
simplified text and subjective scores was 0.03 (p = 0.67).

Association Between Participants’ Characteristics
and Simplified Text Scores
The univariable and adjusted regression analyses between
participants’ characteristics and simplified text scores are presented
in Table 5. The majority of variables examined were associated with
the simplified text scores in the univariable analyses. The exception
was occupation and ADHD, which were not found to be significant.
Female participants scored higher than male participants, with
scores 1.6 units higher. Participants with higher IQ values achieved
higher text scores on simplified texts. A 10-unit increase in IQ was
associated with a 0.9-unit increase in text score. A higher level of
education was also associated with higher outcome values. Those
with university education had scores that were 6.6 units higher, on
average, than those with no or only elementary education. There was
little difference in scores between married and divorced/widowed
participants. However, single participants had the highest scores.

In the multivariable analyses, the results suggested that higher
education was significantly associated with the text scores.

DISCUSSION

The study provides the first clinical evaluation of novel assistive
technology, Open Book, thataims to assist reading comprehension

Participant group N Original Simplified Difference (*) p-value Cohen’s
Mean (SD) Mean (SD) Mean (95% CI) d
Adults and adolescents 243 7 (2.6) (2.4) -1.0(-1.3, -0.7) <0.001 0.4
Adults 153 1(2.9) (2.2) -1.2(-1.6, -0.8) <0.001 0.5
Adolescents 90 8(2.9) 7.0(2.7) -0.8(-1.3, -0.3) 0.001 0.3
UK adults 99 3(2.3) 2.1) -1.3(-1.8, -0.8) <0.001 0.6
Spain adults and 95 1(2.4) (2.4 -0.8(-1.2, -0.9) 0.001 0.3
adolescents
Spain adults 54 8.7 (2.4) 7.8(2.3) -0.9(-1.5, -0.9) 0.006 0.4
Spain adolescents 41 7.3 (2.9 6.7 (2.4) -0.7 (-1.4,0.1) 0.07 0.3
Bulgaria adolescents 49 8.3 (3.2 7.3 (3.0 -0.9(-1.6, -0.9) 0.008 0.3
Frontiers in Psychiatry | www.frontiersin.org 13 August 2019 | Volume 10 | Article 546


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org

Cerga-Pashoja et al.

Reading in Adolescents and Adults With High-Functioning Autism

TABLE 5 | Univariable and multivariable regression models.

Variable Category N Mean (SD) Univariable models Adjusted model
Coefficient p value Coefficient p value
(95% ClI) 95% CI)
Gender Male 193 10.9 (4.1) 0 0.02
Female 50 12.54.2) 1.6 (0.3,2.8)
ADHD No 204 1.4 (4.1) 0 0.26
Yes 29 10.5 (3.7) -0.9(-2.5,0.7)
Psychiatric No 180 10.5(3.8) 0 <0.001
diagnosis Yes 49 14.1 (3.6) 3.6 (2.4, 4.8)
1Q () - - - 0.9(0.7,1.2) <0.001
Education None/elementary 25 7.4 (10.6) 0 <0.001 0 0.04
Secondary 144 10.6 (3.7) 3.2(1.7,4.7) 0.8(-0.8,2.9)
University 65 14.03.2) 6.6 (5.0, 8.2) 2.1(0.2,4.1)
Marital Married 59 11.1 (4.1) 0 0.007
status (1) Divorced/widow 16 11.4 (4.5) 0.3(-1.8,2.4)
Single 115 12.9(3.4) 1.8 (0.6, 3.0
Occupation (1) Unemployed/retired 68 12.6 (3.7) 0 0.51
Student 41 12.5(2.9 -0.1(-1.6,1.4)
Employed 76 11.9 (4.4) -0.7 (2.0, 0.6)

(*) Regression coefficient given for a 10-unit increase in IQ; (1) Data not applicable for Spanish adolescents.

of written texts in adults and adolescents with ASD. While this is
not a reading comprehension intervention per se, we have found
that Open Book can help convert written texts into simpler forms,
which are easier to understand by people with ASD. Open Book
can be used either autonomously or with the online aid of a carer
or teacher, which makes the tool adaptable to different ages and
levels of comprehension. Open Book is available in English,
Spanish, and Bulgarian. It automatically simplifies written text by
splitting long sentences; replacing metaphors, slangs, and idioms
with commonly used synonyms; resolving anaphors, etc. It also
has the option of replacing some complex words with pictures,
which was especially used by adolescents and their teachers.

Open Book was evaluated by adults and adolescents in UK,
Spain, and Bulgaria. Significant work went towards developing
reading comprehension testing methodology and materials that
were age specific and matched for the level of complexity across
three languages.

The evaluation of Open Book indicates that adult and young
people with ASD benefit from automatic text simplification.
Participants in our study achieved significantly better tests’
results when they processed simplified than original texts,
which indicates that their understanding of the text content was
enhanced when the written information was modified by the
assistive technology.

The effect sizes were of medium magnitude overall, and
for the adolescent sample in Spain, the effect size was large.
The subjective, blind ratings of self-reported text complexity
indicated in all instances that simplified versions were deemed as
easier to comprehend compared to original texts.

Advanced education (university studies vs. lower education)
was associated with higher text scores. We may hypothesize that
reading skills improve with education, but it may be explained by
having better cognitive abilities. However, other findings support
the idea that individuals with ASD continue to struggle with
complex linguistic phenomena (10).

There are some limitations in this study. Even though Open
Books seems to have a positive impact in immediate reading
comprehension of written texts, we are not able to determine if
there is a longer-term effect in the reading abilities of our target
group. Furthermore, we could not evaluate the effect of the use of
this assistive technology in the functionality of our participants
and their quality of life. Although we have demonstrated the
potential benefits for high-functioning individuals, the results
may not be generalizable to other people on the autistic spectrum.

CONCLUSIONS

The study indicates that assistive technologies could be useful in
supporting understanding of written text for people with ASD. The
written texts simplified by the Open Book platform were significantly
easier to understand by both adults and adolescents with high
functioning ASD. This demonstrates a novel direction in translational
autism research that opens the doors of interdisciplinary collaboration
and innovation to benefit people with this disabling condition.

The next step would be to assess the feasibility of Open Book,
its uptake and utility by both people with ASD and their carers in
real-life conditions.
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BACKGROUND

Worldwide, approximately 15% of the people older than 60 suffer from a mental disorder, such
as depression and anxiety disorders (1). A total of 322 million people worldwide are affected. The
prevalence rates vary by age and peaks in older adults (2). Modern devices, such as smartphones
and tablets, can be used to provide digital interventions for various health-related issues. Digital
interventions are promising in their ability to provide researchers, medical practitioners, and patients
with a dynamic and individualizable tool for assessing behavior and behavioral change, consultation,
treatment, and integrated care. These digital interventions can help patients manage their diseases or
their general health as a form of disease prevention. This is particularly important in older people,
as individuals often have to deal with highly complex interactions involved in managing their daily
lives along with the consequences of a multitude of chronic diseases (3). Digital interventions can,
for example, assess, control, and positively influence mental health and well-being among older
patients (4). Particularly with regard to mental health, digital mental health interventions (DMHIs)
appear to close a gap in healthcare provision. Many patients with mental health problems have to
wait a long time to get an appointment for initial counseling or therapy; in rural areas, older patients
may face long travel distances, and many people are still afraid of stigmatization and avoid therapy
completely (5). Reviews and meta-analyses have shown the benefits of DMHIs, for example, for
people with depression and anxiety (6-8).

While DMHIs are becoming more important and popular, there exists a danger that older people
will be excluded. When not comfortable with new technologies, older adults can experience barriers
to accessing DMHIs, which might result in larger healthcare inequalities (9). This can happen if only
already-advantaged populations use and benefit from these interventions. Therefore, this article will
outline and discuss the problems in this field and make recommendations for future developments.

DIGITAL DIVIDE ACROSS AGE GROUPS

Internet access and the usage of Internet-connected devices, such as smartphones, are becoming
more widespread globally, which paves the way for DMHIs. Nevertheless, a digital gap between
generations remains; older adults make less frequent use of the Internet or smartphones than do
younger adults (10, 11). For example, in the United States, 67% of people 65 and older have access
the Internet, whereas nearly all younger people are online (12). A representative survey across
Switzerland and 16 European Union countries showed that only 49% of people aged 50 and older
use the Internet (13). The study indicated that Internet use among older adults is predicted by
personal factors such as age, gender, education, income, health, prior experience with technology,
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social salience (Internet use among the members of one’s social
network), and contextual factors, such as country-specific wealth
and communication technology infrastructure.

Against this background, older adults are at risk of being
excluded from DMHIs for the following five reasons: first, from
the perspective of environmental gerontology, new technologies
may contribute to a stimulating environment for successful aging
(14), but older people often lack experience, skills, social support,
and access to digital tools, and they may face numerous barriers
to the effective use of these technologies (15). This could increase
the risk that older adults perceive their digital environment as
exclusionary rather than stimulating (16). Second, as mentioned
above, a considerable number of older adults do not use digital
technologies. Third, older, retired adults do not need to use
new technologies as part of their jobs, which might reduce
their motivation to adopt new technologies in their spare
time. Fourth, besides an individual’s age, it is also important to
consider his or her level of technological socialization (17); the
baby-boom generation, for instance, did not grow up with digital
technologies and, therefore, they have not been socialized to use
them. Finally, from a developmental perspective, people become
more vulnerable as they grow older. Therefore, they have to make
a greater effort to learn to use new technologies and often have
to overcome the barriers arising from having fewer cognitive,
physical, financial, and social resources (18).

CAN ALL OLDER ADULTS BENEFIT FROM
DMHIS?

Despite the fact that older people use the Internet or mobile
devices, such as smartphones, less frequently than the rest of the
population, there is an interest among older adults in integrating
new technologies into their healthcare (19). Reviews have found
that DMHIs are effective in reducing depressive symptoms and
stress experiences (3, 20). Nevertheless, in a study of 121 people
from community mental health services, Ennis et al. (21) found
that lack of skills is the reason older patients do not engage with
computers or mobile devices and are, therefore, less frequent
users of DMHIs. The available digital interventions are often not
designed for frail and technologically unskilled older adults or
for their age-related learning and usability needs (22).

While it has been reported that older participants appreciated
the intervention (23), it must be mentioned that older people
who dropped out of the intervention program were not included
in such evaluations. Dropout rates are known to be high in
Web-based interventions (24), but it has been shown that older
people are more motivated to use digital health interventions
than younger people (25). However, there is a lack of evaluation
regarding systematical noninclusion of technical unskilled older
adults within DMHIs. We assume a bias regarding inclusion of
technically skilled older adults and noninclusion of technically
unskilled older adults among empirical evaluation studies of
digital interventions.

Research has noted that, next to the difference of access or
non-access (which is known as the fist digital divide), Internet
skills vary within the older age group with the oldest less

skilled than the youngest (the second level digital divide) (10).
Furthermore, there is a third digital divide that affects the
outcomes and benefits of digital health intervention usage (26).
Due to less access and less usage, older adults gain fewer benefits
of those interventions. It seems that older adults have a higher
risk of being more disadvantaged on all three levels than younger
digital health intervention users.

Furthermore, only a few studies have focused on older
participants’ satisfaction and perceived usefulness of digital
interventions. It is known that only a minority of interventions
(8%) considered the specific needs of older people during the
development and design process (23), so it can be assumed
that most digital interventions are designed for advanced users
and neglect unskilled older people. These tendencies have been
described as the innovativeness-needs paradox, which means
that individuals who objectively need a given innovation the
most are the ones least likely to adopt it (27).

RECOMMENDATIONS

Given the rapid expansion of digital interventions, it seems
worthwhile to educate older adults in how to use DMHIs that
could be useful in their daily lives. It would be helpful to offer
support and training to these people to increase their self-efficacy
and digital literacy skills. Learning new technological skills can
even foster a certain sense of competence and autonomy (28) that
can encourage the efficient use of a digital intervention. These
learning tools can be generally provided by adult educational
services, such as senior universities or adult education centers, but
should especially be offered prior to intervention participation
through the provider of the intervention. The special learning
needs of older adults need to be considered in these educational
services (29), with attention paid to things such as the tempo of
the learning session and the technological skill background of
the older participants.

In the literature, there is an assumption that learning tools
will alone suffice to increase the use of DMHI, but this is hard
to prove because there are only a few studies available that
have tested the effect of training on intervention usage and
outcomes (30). A scoping review, however, suggests that usability
and technical problems, lack of value of an intervention, and
insufficient training are among the most important barriers
facing older adults in using digital interventions (19). These
findings suggest that in the future, in order to reduce age-related
inequalities in digital interventions, more should be invested in
training, education, and support to increase participation among
older adults and decrease dropout rates.

Older adults often use technology selectively and in
unexpected ways. They often develop their own digital skills
and strategies. Research on aging an technology should
consider this usage behavior as legitimate and not as mistakes
or wrong usage because it helps to understand the role of
technology in older adults’ everyday lives (31). Therefore, it
is crucial to motivate developers and professional users (e.g.,
researchers, medical practitioners, and companies within the
health sector) of DMHISs to take a closer look at how different
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designs and content can be tailored in a way that encourages
trust and facilitates use among older people. This requires a
development of DMHIs tools (software and hardware) that
include the needs of older users (15, 29). It is known that taking
end users into account increases the usage and effectiveness
of interventions (32). For example, Darvishy et al. (33)
developed a brochure for age-appropriate mobile applications
that is grounded in the recommendations of the W3C Web
Accessibility Initiative (34) and focuses on older adults’ needs
for an accessible and useful application. The applications should,
for example, be presented in a clear, intuitive, self-explanatory,
transparent, and consistent way, and navigation within the
application should be logical, with steps communicated clearly
and kept to a minimum.

Therefore, it is beneficial to involve older adults as part
of participative research before developing a new digital
intervention. After developing such an intervention, it is also
crucial to invest time in educating the participants regarding
all aspects of the intervention before they begin to use it.
Furthermore, during the intervention, a reachable support
hotline and contact partner can be used to assist the older
participants when needed. Finally, after an intervention, the
daily challenges in using it as reported by the participants
can be used as important input for further development and
indicator for sustained long-term use.
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and management of mental disorders across Latin American countries, as well as to
identify existing gaps in knowledge. Six electronic databases were searched for published
papers (PubMed, Embase, CINAHL, Web of Science, SciELO, and CENTRAL).

Results: After the eligibility assessment, we identified 22 Internet-based studies carried
out in Latin America for prevention, treatment, education, or facilitating self-management
of mental disorders. Included studies mainly targeted depression (n = 11), substance
misuse (n = 6), anxiety (n = 3), and mental health literacy for education and health
professionals (n = 2). Most studies were undertaken in Brazil (n = 6), Mexico (n = 5), and
Chile (n = 4). Only 3 studies were randomized controlled trials (RCTs), 4 were pilot RCTs,
and 15 were naturalistic, acceptability, or feasibility studies. The three RCTs identified
showed disparate results, but overall, there are challenges to face. Better results are seen
in the short-term (postintervention or after 3 months), but most studies do not explore
outcomes for long enough (follow-up after 6 or 12 months). Most of the feasibility and
pilot studies showed reasonably good acceptability for a wide range of strategies but
difficulties to engage and retain participants for long enough or adhering to established
protocols.

Conclusion: This study shows that Internet-based interventions for the prevention and
treatment of mental disorders are growing rapidly in Latin America, but there are few
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studies on effectiveness and cost effectiveness, making it difficult to provide the evidence
needed to justify scaling up these interventions.

Keywords: Internet, technology, telepsychiatry, mental disorders, prevention, treatment, Latin America

INTRODUCTION

Mental disorders are common in Latin America. For instance,
depression is the largest cause of disability in the region, and
mental health problems represent one-third of all years lost for
disability in Latin American countries (1). A striking imbalance
exists between government spending on mental health and the
related disease burden (2), and the treatment gap for mental
disorders in Latin America is huge with ~80% of those suffering
from depression receiving no help at all (1). This is even more
marked among socioeconomically disadvantaged groups (3, 4).

Among many reasons for this situation, the lack of trained
personnel figures prominently. To address this problem, the strategy
of task shifting/sharing has been implemented, in which nonmedical
health workers deliver most, if not all, of the treatment for mental
disorders (5, 6). A model developed in Latin America became the
first task-shifted treatment program to show its cost effectiveness
from low-middle income countries (LMICs) (7, 8), and it was
subsequently successfully adapted and replicated in other LMICs (9,
10). Although this is a promising strategy, it has become increasingly
clear that nonmedical health workers have an increasing number of
competing demands, and other barriers, such as access to health care
clinics and stigma, still pose major hurdles to improve coverage in
the region and elsewhere. Expanding task shifting to include the use
of technology to either complement or even replace health workers
might potentially contribute to overcoming some of these obstacles
and reducing the treatment gap.

There has been a rapid growth in the development of Internet-
based interventions for preventing and treating mental health
problemsin developed countries (11). For instance, approximately
one-third of all health-related apps are on mental health topics
(12). Nonetheless, there are still a number of challenges to be
faced by this rapidly growing industry, in particular those related
to the evaluation of these products and interventions affecting
countries at all levels of development (12, 13).

Given the sharp increase in Internet access and the rapid
penetration of smartphones in Latin America and elsewhere
(12), the integration of Internet-based interventions may offer
a potential to provide more widely distributed and low-cost
mental health care (12-14). Users have the opportunity to
access help, often based on proven effective clinical guidelines,
at a convenient time and wherever they are, saving precious
time and unnecessary transport costs. Internet-based programs
and digital technologies have also the potential to be important
tools for disseminating sustainable training programs and to
support and supervise mental health workers (11, 14). In spite
of all these merits, there has been limited use of digital advances
in mental health in LMICs, and some questions remain about
their effectiveness in less-developed countries and settings with
restrained resources (11). Previous reviews have found virtually

no studies on Internet-based solutions in Latin America that can
be scaled up in real health-care contexts (15-17).

We conducted a scoping review of the literature in order to
systematically map the existing evidence on use of Internet-based
interventions for mental disorders in Latin America, as well as
to identify existing gaps in knowledge. The following research
question was formulated: What is known from the literature
about Internet-based interventions for the prevention, treatment,
or management of mental disorders across Latin American
countries? We consider how Internet-based interventions could
overcome barriers to improving access to mental health care
in these countries, and we evaluate the main strengths and
limitations of the interventions developed in the region.

METHOD

We carried out a systematic search of the literature on Internet-
based studies in mental health undertaken in Latin America. While
our initial intention was to do a systematic review, we decided to do
a scoping review because potentially eligible studies used diverse
study designs (many studies were pilot, acceptability, or feasibility
studies), recruited diverse population groups with a wide range
of mental disorders, and reported heterogeneous outcomes. We
use the PRISMA Extension for Scoping Reviews (PRISMA-ScR)
to conduct the review and report the results (18). A systematic
review would have required greater consideration of intervention
effectiveness (19), whereas scoping reviews are useful for answering
much broader questions. Likewise, a scoping review allowed for
greater discussion of important areas in which we believe that
Internet and digital technologies could yield considerable gains
towards addressing mental disorders in Latin America.

Eligibility Criteria

We searched for published papers in peer-reviewed journals,
written in English or Spanish, indexed from inception to April
5, 2019. The following study eligibility criteria were applied,
according to the Population, Intervention, Comparison,
Outcomes, and Study design (PICOS) framework (19):

(P) Individualsliving in Latin America, without distinction of age,
sex, or ethnicity. The scope of this review allowed for the inclusion
of subjects experiencing varying degrees of psychopathology,
determined either through validated self-reported scales, observer-
rated questionnaires, or clinical interviews. For instance, in the
case of interventions aimed at the promotion of mental health
and/or prevention of mental disorders, individuals may have been
identified as healthy or at-risk of mental ill health. We did not
exclude any type of mental health problem, as such, we included
common mental disorders/symptoms (e.g., depression and/or
anxiety), serious mental illnesses (e.g., schizophrenia or bipolar
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disorder), and alcohol and other substance use disorders. Moreover,
we also considered for inclusion those studies in which participants
were mental health care providers, whether they were lay health
care-workers, primary health-care personnel, or specialized mental
health-care professionals.

(I) Internet-based interventions aimed at the promotion of
mental health and the prevention and/or treatment of mental
disorders, targeted at healthy, at-risk, or mentally ill individuals.
Additionally, we included supporting and/or training Internet-
based interventions for mental health-care providers. For
purposes of this scoping review, interventions must have been
based on or supported by Internet and digital technologies (i.e.,
web and mobile based), with varying degrees of human support.
Importantly, these interventions may have been provided
alongside other treatment components, regardless of their
technological status (e.g., as in the case of blended interventions,
which combines face-to-face and Internet-based approaches).

(C) Any intervention that is not based on Internet or digital
technologies was considered as a comparator or control. However,
studies without comparison/control groups were also considered.

(O) To be included, studies must have used validated self-
reported scales, observer-rated questionnaires, or clinical interviews
and must have provided postintervention assessments or follow-up
evaluations. We do not consider specific restrictions regarding
the length of follow-up periods. Outcomes considered included
measures of positive mental health, mental disorders or symptoms,
information or attitudes (e.g., knowledge) related to mental illness,
and use, adherence, or satisfaction with health services.

(S) We did not exclude studies by their design; rather, the
rationale for the inclusion of studies was based on studies’ aims.
Thus, we identified two study types of interest to our scoping review:
feasibility studies, dealing with issues such as the acceptability,
demand, and practicality of interventions (i.e., “Can it work?”);
and efficacy/effectiveness studies (which addresses the question:
“Does the intervention work?”). This meant that we expected to
include quantitative, qualitative, and mixed methods studies in
order to consider different aspects of Internet-based interventions.

Papers were excluded if they did not fit into the conceptual
framework of the study.

Information Sources and Search
To identify potentially relevant documents, the following
bibliographic databases were searched: PubMed, Embase, CINAHL,
Web of Science, SciELO, and CENTRAL. The appendix shows the
complete search strategy used. The search results were exported into
EndNote, and duplicates were removed. In addition, we searched
reference lists of included studies and other systematic reviews.
Included studies evaluated Internet-based interventions targeting
depression, including symptoms and disorders; serious mental
illnesses, including schizophrenia or bipolar disorder; alcohol and
other substance-misuse disorders; and other common mental health
conditions, including anxiety disorders and posttraumatic stress
disorder. The included studies considered intervention involving the
use of Internet and digital technologies, such as telepsychiatry, web-
based, wearable devices, and mobile applications.

We excluded discussion articles, program descriptions, study
protocols, and conference abstracts.

Selection of Sources of Evidence

To increase consistency among reviewers, three reviewers (AJ-
M, PE, and PM) carried out study selection and data collection
in an independent manner. These three reviewers evaluated the
titles, abstracts, and then full text of all publications identified.
The study selection process was documented using the PRISMA-
ScR flow diagram (18).

Data were extracted and synthetized for country of origin,
sample description, study design, intervention description, and
primary outcome. Three authors (RA, VM, and GR) reviewed the
list of included studies and the data included in the summary
tables to confirm accuracy in data extraction. All authors
reviewed the final tables.

Risk of Bias Across Studies

A key difference between systematic and scoping reviews is that
the latest are generally conducted to provide an overview of the
existing evidence regardless of methodological quality or risk of
bias. However, we performed a risk of bias assessment of included
randomized controlled trials (RCTs) according to the criteria of
the Cochrane Collaboration tool for assessing risk of bias (19).
Two reviewers (AJ-M and PF) carried out risk of bias assessment
in an independent manner.

Synthesis of Results

We grouped the studies according to the type of design:
randomized controlled trials, pilot randomized controlled trials,
and naturalistic, acceptability or feasibility studies. Narrative
techniques were the selected approach for data analysis and
synthesis, with due emphasis on study characteristics and
risk of bias assessment to interpret study results. We also
use comparative tables to facilitate the analysis of study
characteristics and results.

RESULTS

After duplicates were removed, a total of 1,375 records
were screened. Based on the title and the abstract, 1,283
were excluded, with 92 full text to be retrieved and assessed
for eligibility. Of these, 69 were excluded for the following
reasons: 18 did not directly evaluate an intervention, 16
did not specifically address mental health issues, 20 were
not Internet-based interventions, 6 were not implemented
in Latin America, and 3 reported duplicate results in other
publications. We also excluded six studies because they
were reported in conference abstracts. After the eligibility
assessment, we identified 22 Internet-based studies carried
out in Latin American countries for the prevention, treatment,
education, or facilitating self-management of mental disorders
considered eligible for this review (see Figure 1).
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Additional records
identified through other

sources
(=8

Records after duplicates removed
(n=1375)

Screened records
(n=1375)

Excluded records

(n=1283)

Full-text articles
assessed for eligibility
(n=92)

Full-text articles excluded (n = 69)

Reasons for exclusion:
N Not an assessment of intervention: 18

Not mental health: 16

22 studies (23 articles)
included in synthesis

Not an online intervention: 20
Not Latin America: 6

Articles with duplicated results: 3
Conference abstracts: 6

Records identified through
searching multiple

Identification databases

(n=1665)
Screening
Eligibility
Included

FIGURE 1 | PRISMA-ScR Flow diagram. *Seven articles reported in other review + one article published by one of the authors.

Characteristics of Sources of Evidence
Most included studies were undertaken in Brazil (n = 6), Mexico
(n = 5), and Chile (n = 4). We found four multisite studies
conducted in several countries in South and Central America.
Included studies mainly targeted depression (n = 11), substance
misuse (n = 6), anxiety (n = 3), and mental health literacy for
education and health professionals (n = 2).

The studies included in this review were classified and
grouped according to the research design (RCTs, pilot RCTs,
and other studies) and the type of intervention: telepsychiatry/
psychology, guided Internet-based self-help programs, unguided
Internet-based self-help programs, and Internet-based programs
for education and training of health/education workers.

Telepsychiatry/psychology interventions reported here
use the Internet to allow simultaneous and/or time-delayed
communication between a patient or primary health-care
professional and a mental health specialist (psychiatrist/
psychologist) via video conferencing, chat, or other electronic
platform. These interventions can enable mental health
specialists to provide remote services or supervise nonspecialized
care teams. Guided Internet-based self-help programs were
automated interventions that included some kind of human
support but considerably less than in face-to-face therapy.
Unguided Internet-based self-help programs were automated
interventions with no human interaction at all. Finally, Internet-
based programs for education and training of health/education
workers were interventions using Internet to access mental health
knowledge (e.g., e-learning) to professionals who may have a role
in preventing, diagnosing, or managing mental disorders.

We identified three RCTs testing the effectiveness of Internet-
based interventions: a web-based mental health training program
for school teachers (20), an unguided web-based alcohol
intervention (21, 22), and a remote collaborative care program
(23). Four included studies were pilot RCTs. One evaluated the
efficacy of a videoconference for mental health care delivery
in clinical settings (24), and the others studied the use of self-
help Internet-based programs for the prevention or treatment of
mental disorders, with or without support (25-27).

Wealso identified 15 naturalistic, acceptability, or feasibility
studies. Three studies used Internet-based technologies
to support mental health care delivery in clinical settings
(28-30) and six studies that used guided self-help Internet-
based programs to reach individuals with mental disorders
outside clinical settings, promote treatment, or medication
adherence, and provide ongoing encouragement and targeted
psychosocial support (31-36). Likewise, we found four
unguided Internet-based self-help programs for mental
disorders and alcohol misuse (37-40) and two interventions
oriented to provide basic mental health education to health-
care workers (41, 42).

The main characteristics of each study are presented in Tables
1, 2, and 3, including population setting, aims of interventions,
digital technology used, and main outcomes.

Results of Individual Sources of Evidence
Randomized Controlled Trials

In Brazil, a web-based educational program was designed
to educate primary school teachers on the recognition and
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classroom management of children with mental health
problems through interactive tutorials, educational videos,
and an online discussion forum with mental health experts
(20). Teachers receiving this web-based program had greater
gains in knowledge about mental disorders such as depression
and conduct disorder, and less stigmatized views on mental
disorders, than did those trained with a text- and video-based
program and those receiving no training. These results suggest
that web-based interactive tools can be more effective than
traditional educational tools in increasing knowledge and
reducing stigma. However, in spite of increased knowledge,
the impact on improving recognition and referral could
not materialize.

In addition, in Brazil, a web-based intervention aimed at
decreasing alcohol consumption and/or preventing alcohol
abuse among nightclub patrons demonstrated significant
reductions in reducing scores on the Alcohol Use Disorders
Identification Test (AUDIT) and the prevalence of binge
drinking over time in a “high-risk” group (21, 22). However,
in a “low-risk” group, AUDIT scores increased in those
receiving the intervention and a control group, and there
were no differences in the prevalence of binge drinking across
groups or compared with baseline levels.

In Chile, an online platform facilitated collaborative care by
giving primary care providers remote access to a psychiatrist
who supported the treatment of adolescent depression (23).
The intervention proved to be feasible and well accepted by
both patients and primary care clinicians. Satisfaction with
psychological care, in both groups, was related to a significant
change in depressive symptomatology at 12 weeks follow-up.
However, at follow-up, the intervention did appear to have
equivalent effectiveness to reduce depressive symptoms compared
with enhanced usual care.

Pilot Randomized Controlled Trials

In Brazil, monthly telepsychiatry consultations through
videoconferencing for the care of people with depression seem
to achieve similar clinical outcomes as standard face-to-face
treatment regarding mental health status, satisfaction with
treatment, treatment adherence, or medication compliance
(24). An interesting result is that participants in the
videoconferencing group were able to establish an equivalent
therapeutic relationship as those treated in person. However,
all these results need to be taken with caution, as this was a
feasibility study not statistically powered to test any of these
differences.

In Mexico, two studies used guided self-help Internet-
based programs. One study explored the feasibility of an
Internet-based psychoeducation program for social anxiety
(25). A module of the program incorporated cognitive-
behavioral techniques such as cognitive restructuring and
exposure to scenarios depicting real audiences in public-
speaking situations through videos. The results supported
the feasibility of this program and showed a tentative clinical
improvement in measures of anxiety. A relevant aspect to
consider is the difference in attrition rate across groups, with

the group assisted by therapist showing the lowest (27%)
while the group without treatment the highest (45%). In the
self-applied group, it seems that some of the attrition can be
explained by problems with accessing Internet and achieve the
necessary immersion in the exposure scenarios.

Another study developed a web-based cognitive-
behavioral intervention (CBT) for the reduction in substance
use and depressive symptomatology (PAADD) and compared
it with two other CBT brief interventions: an in-person
session with an addiction therapist combined with ASSIST
Self-help Strategy Guide and the treatment ordinarily
offered at participating treatment centers (26). The results
suggest that CBT strategies were successfully translated
to web format in the PAADD, with possibilities similar to
those of brief interventions carried out in person and with
printed materials. This intervention appears to be feasible
and shows a potential reduction of participants’ depressive
symptomatology, although it was not demonstrated to be
more effective than the other interventions. Regrettably, the
intervention presented problems associated with the high
dropout rate.

Finally, a multisite study implemented an unguided Internet-
based self-help program for the prevention of postpartum
depression in different Latin American countries and the USA
(27). Although this study showed that online self-help programs
could be delivered and promote mental health among individuals
in low-resource settings, it showed high dropout rates and failed
to suggest that results could potentially be beneficial. In this
respect, it seemed that benefits of receiving the intervention were
greater for pregnant women reporting high (vs. low) levels of
prenatal depression symptoms.

Naturalistic, Acceptability, or Feasibility
Studies

Telepsychiatry/Psychology

In Chile, an online platform facilitated collaborative care by
giving primary care providers remote access to a psychiatrist
(28). The intervention was feasible and achieved higher
user satisfaction. This program also shows better treatment
adherence rates at 6 months compared to usual care,
suggesting that technology-assisted interventions may help
rural primary care teams in the management of depressive
patients. While this is not a randomized clinical trial, the
potential effectiveness of this intervention seems comparable
to the usual care delivered by a national depression treatment
program.

In Mexico, a 16-session
for depression (via chat, audio, or videoconference)
seems potentially beneficial in decreasing depressive
symptomatology, with gains remaining at 6-month follow-up
(29). However, the quality of the study and the small sample
size (n = 8) do not allow many conclusions to be drawn from
this intervention.

In Colombia, a telepsychiatry intervention for depression
management among prison inmates was compared with

telepsychology treatment
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TABLE 1 | Description of randomized controlled trial (RCT) studies of Internet-based interventions for mental health in Latin America.

Authors (year)/Country

Aim of the intervention

Study design

Measurement time

Intervention

Outcome

Baldin et al. (2018) (21);
Sanchez & Sanudo (2018)
(22)/Brazil

Martinez et al. (2018) (23)/
Chile

Pereira et al. (2015) (20)/
Brazil

Adults with alcohol abuse  Hazardous or harmful

Population
Setting
Age group N
Night clubs
>18 years old
N =1,057

Adolescent patients
with major depressive
disorder

Primary health care
centers

13-19 years old

N =143

Primary school
teachers

Nine schools

No age inclusion criteria
N =213

alcohol use reduction

Depressive
symptomatology
reduction

Improve knowledge,
views, and attitudes
about childhood mental
disorders

Two-arm RCT
Baseline and
follow-up (3, 6, and
12 months after
allocation

Two-arm RCT
Baseline and
follow-up (12 weeks)

Three-arm cluster
RCT

Pre- and
postintervention (3
weeks)

At baseline, participants
were classified into two
AUDIT score groups:
“high risk” and “low
risk.” In both groups, the
intervention subgroup
was exposed once to a
normative feedback on
alcohol consumption
through a web-based
screen, with additional
information on the risks
associated with the
amount consumed,
money spent on drinks,
drinking, and driving,
risk classification, and
providing tips to reduce
consumption.

Primary health-care
teams received remote
supervision by a
psychiatrist through a
shared electronic health
record and a phone
patient monitoring
system. The intervention
lasted 3 months.

Web-based program

to educate primary
school teachers about
childhood mental
disorders; consisting of
tutorials, educational
videos, online discussion
forum, expert feedback
and consultation with a
psychiatrist, and written
materials; compared
with two control groups:
one that received only
text and video materials,
and a waitlist control that
received no intervention.
The intervention lasted

3 weeks.

In the “high-risk” group, an
effect of the intervention
was observed at 6 months,
i.e., there was an estimated
13% reduction in the
AUDIT score in favor of
the intervention subgroup
[odds ratio (OR) = 0.87;
95% confidence interval
(Cl): 0.76, 1.00]. After

12 months, no differences
were found between

the intervention and the
control conditions in either
risk group. There were
significant reductions in
both the AUDIT score

and the prevalence of
binge drinking over time in
both the control and the
intervention subgroups.

In the “low-risk” group,
participants in both arms
had increased AUDIT
scores.

Primary care clinicians
were satisfied with the
intervention, valuing its
usefulness. However,
there were no significant
differences in depressive
symptoms or health-
related quality of life
between groups. The
adolescents in the
intervention group were
more satisfied with
psychological assistance
than those in the enhanced
usual care group.

115 (54%) teachers
completed follow-up.
Teachers in the
web-based program
had greater gains in
knowledge about mental
disorders such as
depression and conduct
disorder (p < 0.05), and
better understanding
about mental disorders,
such as less stigmatized
views (p < 0.05), than
did those in the text and
video only and waitlist
control groups. However,
no differences were
observed between the
groups in attitudes about
mental disorders.
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TABLE 2 | Description of pilot randomized controlled trial (RCT) studies of Internet-based interventions for mental health in Latin America.

Authors (year)/Country

Population
Setting
Age group N

Aim of the
intervention

Study design
Measurement time

Intervention

Outcome

Barrera et al.

(2015) (27)/Argentina,
Chile,

Colombia,

Mexico, Spain,

and USA

Cérdenas Lopez et al. (2014)
(25)/Mexico

Hungerbuehler
et al. (2016) (24)/Brazil

Tiburcio et al. (2018) (24)/
Mexico

Pregnant women
Web-site

>18 years old

N =852

Adults with social
anxiety

No setting specified
19-60 years old

N =66

Outpatients
Home-based
18-55 years old
N =107 (711%
female)

Individuals seeking
treatment for

New cases of
postpartum

depression reduction

Fear of public
speaking reduction

Depressive
symptomatology
reduction

Substance abuse
and depressive

Two-arm pilot RCT
3- and 6-month
follow-up postpartum

Three-arm pilot RCT
Baseline and 3-month
follow-up

Two-arm pilot RCT
6- and 12-month
follow-up

Three-arm pilot RCT
Baseline, posttreatment,

Online intervention to prevent
post-partum depression by
encouraging women to create a
healthy lifestyle for themselves
and their newborn. The
intervention lasted eight weekly
sessions and included text,
audio, and video materials and
worksheets. The intervention
was compared with an
information only control group.

Internet-based
psychoeducation program

for social anxiety based on
cognitive behavioral techniques.
It is composed by two active
groups: self-guided and
assisted by therapist in face

to face. The telepsychology
program consists of three
modules dedicated to the
evaluation, treatment and
prevention of relapses. Within
the exposure component, there
were 10 scenarios consisting
of videos of real audiences in
public speaking situations.

Telepsychiatry involving
monthly online Skype
videoconference consultations
with psychoeducation,
medication monitoring, and
counseling with a psychiatrist
and medication delivery

to patients’ homes. The
comparison group had monthly
face-to-face consultations at
the psychiatric hospital, and
medications available at the
clinic following the consultation.

PAADD is a web-based
cognitive-behavioral

A small group [111 (13%)]
completed follow-up, had
complete data, and were
included in the analysis.
Levels of symptomatology
did not differ significantly
between groups, and the
benefits of the intervention
were higher for pregnant
women reporting higher
levels of depressive
symptoms (p = 0.023).

43 participants (61%
female) completed the
intervention and follow-up.
There was an improvement
in measures of anxiety

in both active groups,
compared with the waitlist
control (p < 0.05).

85 (79%) participants
completed 12-month
follow-up. There were
489 video consultations
and 461 face-to-face
consultations; both
groups had a reduction
in depressive symptoms
(p < 0.001) and an
improvement in mental
health status (p = 0.001).
Clinical outcomes did
not differ significantly
between groups.
Patients in both groups
reported satisfaction with
their treatment.

The results showed a
reduction from baseline to

substance abuse symptomatology and follow-up at 1 intervention for the reductionin  follow-up in average days
Addiction treatment reduction month substance use and depression.  of use [F(1,28) = 29.70,
centers The intervention incorporates p < 0.001], severity of
>17 years old the participation of a counselor  use [F(2,28) = 143.66,
N =74 (89% male) who provides feedback p < 0.001], and depressive
and motivation through a symptomatology [F(4) =
messaging system. Completing  16.40, p < 0.001],
the program requires independent of the type of
approximately 8 weeks if used treatment provided. The
at least 1 h/week. results suggest that this
web-based intervention to
reduce substance abuse
is feasible, but the results
showed high attrition rate.
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TABLE 3 | Description of naturalistic, acceptability, and feasibility studies of Internet-based interventions for mental health in Latin America.

Authors (year)/Country

Population Setting
Age group N

Aim of the intervention

Study design
Measurement time

Intervention

Outcome

Andrade et al. (2016) (38)/
Brazil

Balsa et al. (2014) (39)/
Uruguay

Barrera-Valencia et al.
(2017) (30)/Colombia

Campos et al. (2016) (40)/
Colombia and Spain

General population
Web-site

No age inclusion criteria
N =929

Students from 10 private
schools

Ninth and tenth grades
N =359

Male inmates

Medium security prison
>18 years old

N =106

Adults with flying phobia
Setting not specified

No age inclusion criteria
N=4

Hazardous or harmful alcohol
use reduction

Substance misuse prevention

Depression diagnosis and
symptomatology reduction

Flying phobia symptomatology
reduction

Prospective naturalistic

study (intrasubject pre—post

study).

Baseline, 6 weeks after
baseline and follow-up (10
weeks after baseline)

Descriptive naturalistic
study
Pre- and postintervention

Cost-effectiveness study
Baseline and follow-up
session

Pilot acceptability study
Baseline (treatment
expectation) and after
completion (treatment
satisfaction)

“Beber menos” (Drink Less) is a web-
based self-help cognitive-behavioral
intervention for alcohol consumption
reduction. This intervention includes
alcohol use self-monitoring, goal setting
with automated feedback, exercises

to handle relapse and risky situations,
weekly email reminders and progress
reports, discussion forums, and an “ask
a specialist” session. Users were invited
to use the website for 6 weeks.

COLOKT is a web-based substance
misuse prevention intervention, which
consists of educational materials,
discussion forums mediated by a
psychologist, and reminder SMS and
emails. The intervention lasted 3 months.

An asynchronous telepsychiatry (store-
and-forward) intervention allowed primary
care physicians to evaluate prisoners and
send notes electronically to a consulting
psychiatrist for diagnosis, treatment,

and medication recommendations. This
intervention of two sessions (assessment
and follow-up session) was compared with
a synchronous telepsychiatry model that
involved videoconferencing consultation
between the prisoner and a psychiatrist.
The intervention lasted 6 months.

NO-FEAR is an Internet-based self-help
program that allows people with flying
phobia to be exposed to images and
sounds related to their phobic fears.

The treatment protocol comprises:
psychoeducation, exposure to scenarios
composed by real sounds and images,
and overlearning (the same exposure
scenarios with greater difficulty).

The results showed that 214 (29%)
participants completed the 6-week
follow-up. Among those completing

the intervention, there was a reduction
in alcohol consumption among

harmful or hazardous users (63%) and
suggestive substance misusers (65%) in
comparison with baseline assessments
(o = 0.02). Adherence to the program
was low, but was higher among users at
higher risk than among low-risk users.

The results showed that participation
was low, 74 (21%) participants used the
website only once. Predictors of website
use included greater weekly Internet
use, prior use of the Internet to search
for health-associated topics, fewer
extracurricular activities, and excessive
alcohol consumption in the past month.
Email and SMS reminders increased the
interaction with the website.

99 participants completed follow-up;
both telepsychiatry models
contributed to reduction in depressive
symptoms among prisoners (p <
0.001). The asynchronous model
showed a greater decrease in
depressive symptoms than did the
synchronous model (p = 0.01); the
cost of the asynchronous model was
significantly lower than that of the
synchronous model (p < 0.001).

Participants reported high
expectations (M = 8.7; SD = 0.85)
and satisfaction (M = 9.4; SD = 0.44)
about the treatment on a scale from
1to 10.
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TABLE 3 | Continued

Authors (year)/Country

Population Setting
Age group N

Aim of the intervention

Study design
Measurement time

Intervention

Outcome

Cardenas Lopez et al.
(2016) (34)/México

Carrasco (2016) (31)/Chile

Espinosa et al. (2016)
(32)/Chile

Flores et al. (2014) (29)/
Mexico

Victims and witnesses of
assaults, kidnappings and
criminal violence
Psychological assistance
center

18-65 years old

N=9

Adolescents in treatment for
depression

Private and public health
centers

12-18 years old

Patients N = 15; Therapists
N=5

Patients discharged from
depression treatment

Private outpatient clinic 18-65
years old

N =35

University students with mild
or moderate depression
Universities

19-48 years old

N=8

Posttraumatic stress
disorder (PTSD) and acute
stress disorder (ASD)
symptomatology reduction

Depression symptomatology
reduction (therapeutic
resource)

Depressive symptomatology
monitoring and relapse
prevention

Depressive symptomatology
reduction

Nonrandomized open-label
trial
Pre- and posttreatment

Pilot feasibility and
acceptability study
Postintervention

Pilot feasibility and
acceptability study
Postintervention

Pilot acceptability and
intrasubject pre—post study
Baseline, postintervention,
and 6-month follow up

90-min sessions conducted once a
week by clinical psychologists. Between
sessions 4-10, patients were exposed to
30-45 min Virtual Reality scenarios. The
intervention lasted 10 weeks.

Maya is an online adventure video
game used for depression treatment
among adolescents; narrative structure
follows a hero’s journey. The scoring
system provides cues about positive
game behavior in the areas of:
recognition and modification of negative
cognitive bias; interpersonal skills and
interpersonal problem solving; and
behavioral activation and a healthy
lifestyle. Information and resources are
also available through the private online
system. The study lasted 1 year.

ASCENSO is an online program for
relapse prevention after depression
treatment. The program includes
reminder emails and web-based modules
for symptom monitoring, self-care
recommendations, online counseling
appointments with a psychologist, and
information and resources. In case a
patient reported severe impairment, the
ASCENSO team contacted the patient to
explore the need for further professional
support. The study lasted 8 months.

Internet-based CBT treatment with
weekly sessions for 16 weeks.
Communication was via chat, audio or
videoconference.

Treatment was successful in

reducing PTSD and ASD symptoms
from pre- to posttreatment. The
posttreatment evaluation shows

30% of improvement in measures of
stress, anxiety, and depression in both
treatment groups. Although there was
a significant effect of time (pre- vs.
posttreatment, p < 0.001), there were
no differences across groups (p >
0.05).

The results showed that participants
played the game for a mean 11.57
min (SD 3.42). Four participants
played the game more than once; 13
participants completed acceptability
ratings; 9 participants reported
positive acceptability and considered
the game beneficial; 4 participants did
not find the game beneficial.

The results showed that 23 (66%)
participants actively used the program
and were sent 330 reminders to
monitor their depressive symptoms.
Most participants reported that the
program was beneficial and that the
monitoring component was useful.
Technical issues and limited time were
cited as primary reasons for not using
the program.

The results showed a significant
decrease between baseline and
post-intervention in depressive

(p = 0.012) and anxiety (p = 0.03)
symptomatology. The gains remained
at 6-month follow-up. The participants
reported high satisfaction with

the intervention.
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Authors (year)/Country

Population Setting
Age group N

Aim of the intervention

Study design
Measurement time

Intervention

Outcome

Lara et al. (2014) (37)/
México

Menezes et al. (2019)
(36)/Brazil, Peru

Novaes et al. (2012) (41)/
Brazil

Pereira et al. (2015b) (42)/
Brazil

Adults users who registered
and entered the site two or
more times in a 4-year period

Website
> 18 years old
N=17,318

Patients in treatment for
hypertension or diabetes

Primary care health centers

>21 years old
N =66

Health-care professionals

Family health-care centers

No age inclusion criteria
N=1,422

Health-care professionals
working in primary care
settings

Website

No age inclusion criteria
N =100

Depressive symptomatology
reduction

Depressive symptomatology
reduction

Improve knowledge about
mental health

Improve knowledge
about alcohol misuse
misconceptions and
management

Descriptive naturalistic
study

Baseline, after completion
of Module 3 (intermediate
assessment), and after
completion of Module 7
(final assessment)

Three pilot feasibility and
acceptability studies (1 in
Sao Paulo, Brazil, and 2 in
Lima, Peru)

Baseline and
postintervention (6 weeks)

Pre—post study
2-month follow-up

Pre—post study
2-month follow-up

ADEP is a free web-based
psychoeducation, cognitive behavioral
intervention that includes seven self-help
modules with symptom assessment,
feedback for users, vignettes, recorded
messages, relaxation exercises,
workbooks, blogs, and a discussion forum.
These modules were free for participants
to move at their own pace. Users were
suggested to participate for 8 weeks.

CONEMO is an app-based
psychoeducational 6-week intervention
assisted by a nurse for reducing depressive
symptoms among individuals with diabetes
or hypertension. CONEMO consists of

18 brief behavioral activation sessions,
delivered over 6 weeks (3 sessions per
week). As part of the behavioral activation
program, CONEMO aims at increasing
pleasant and health daily life activities, as
well as providing information and health
self-care messages.

Tele-education program consisting of
weekly web conference seminars and
moderated discussion forums to provide
education to family health-care teams
about mental health.

Online course to enhance health
professionals’ knowledge about the
clinical management of alcohol misuse;
course consisted of nine instructor-led
classes and web conferences, video
exhibitions, text materials, and online
chats and forums.

The results showed high attrition rate: 5%
of users completed all seven modules,
65% used the workbook, 61% used the
discussion forum of which 16% added a
post, and 67% contributed to the blogs.
The participants made a good evaluation
of the utility and usefulness of the
modules. Because of the high attrition,
there was no pre-post comparison of
depressive symptomatology.

The results showed that the intervention
was feasible in both settings. There was
a reduction in depressive symptoms

as measured by PHQ-9 in all pilot
studies. In total, 58% (38/66) of the
participants reached treatment success
rate (PHQ-9 < 10), with 62% (13/21)
from Sao Paulo, 62% (13/21) from

the first Lima pilot, and 50% (12/24)
from the second Lima pilot study.

The intervention was well received by
participants in both settings.

The results showed 39 tele-education
sessions were done during the

1-year period, and 384 (27%) health
professionals responded to follow-up
evaluations; nearly all respondents
were satisfied with the program and
thought that the seminars contributed
to their professional development;
two-thirds reported difficulties with
video and audio connectivity.

The results showed that only 33 of 100
enrolled participants completed the
course. Among them, it was observed
a significant improvement in knowledge
about the clinical management of
alcohol-related problems (p < 0.001)
but no improvement in understanding
about misconceptions and biases
related to alcohol problems. Participants
expressed satisfaction with the course.
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Authors (year)/Country

Population Setting
Age group N

Aim of the intervention

Study design
Measurement time

Intervention

Outcome

Rojas et al. (2018) (28)/
Chile

Solorzano et al.
(2010) (35)/Nicaragua,
Guatemala, Costa Rica

Vanegas et al. (2017) (33)/
Colombia

Patients in treatment for
depression

Community hospitals located

in rural areas
18-70 years old N = 250

Teens development
organizations
10-20 years old

N = 3,998

Patients discharged from
major depression treatment
No setting specified

18-65 years old

N=15

Depressive symptomatology
reduction

Health promotion

Depression symptomatology
monitoring and relapse
prevention

Non-randomized two-
arm open-label (blinded
outcome assessor) trial;
compared with usual care
Baseline and follow-up

(8 and 6 months after
assignment)

Survey questionnaire

of feasibility (use) and
acceptability (satisfaction)
at the end of the calendar
year.

Pilot feasibility and
acceptability study
PHQ-9 was applied once
every 2 weeks

31

A remote collaborative depression

care intervention for patients living in
rural areas through shared electronic
health records (SEHR) between primary
care teams and a specialized mental
health team, and telephone monitoring
of patients. The intervention lasted

3 months.

TeenSmart is a web-based education
tools and services for adolescent
health promotion. It is integrated into
existing organizational programs,
curricula, and activities. The different
tools of the program are provided in an
interactive (requiring feedback) and/or
noninteractive (information only) way.

ASCENSO is an online program to
support depression treatment and
prevent relapse; the program includes
reminder emails and web-based modules
for symptom monitoring, self-care
recommendations, online counseling
appointments with a psychologist, and
information and resources. In case a
patient reported severe impairment, the
ASCENSO team contacted the patient to
explore the need for further professional
support. The study lasted 8 weeks.

The intervention achieved higher user
satisfaction [odds ratio (OR) 1.94, 95%

Cl 1.25-3.00] and better treatment
adherence rates (OR 1.81, 95% CI 1.02-
3.19) at 6 months compared to usual
care. There were no statically significant
differences in depressive symptoms
between the intervention group and usual
care, but a trend was observed in favor
of the first one. Significant differences
between groups in favor of the intervention
group were observed at 3 months for
mental health-related quality of life (beta
3.11,95% Cl 0.19-6.02).

Two-thirds of the teachers and other youth
development organizational staff reported
sufficient administrative support, ability

to develop a leadership team, and an
annual plan for integrating the TeenSmart
tools into existing curricula and activities.
More than 87% of teenagers reported
that the website materials were easy to
follow and understand, and 67% reported
being completely satisfied with the virtual
facilitator's communications. The teens
were less satisfied with the length of
reading materials and recommended
more dynamic material.

The results showed that 26.5% of

those registered decided not to use
ASCENSO. Twenty percent of the
participants dropped out of the process
after answering the first monitoring;
46.5% made partial use of the program;
and 7% answered all the programmed
monitoring. The results show a favorable
opinion of participants.
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asynchronous teleconsulting with a psychiatrist through a web-
based platform where the primary care professional present
clinical information to the psychiatrist (30). Both interventions
showed depression symptomatology reduction, but the
asynchronous teleconsulting intervention proved to be less costly
than the telepsychiatry intervention.

Guided Self-Help Internet-Based Programs

Two pilot studies from Chile showed acceptable online
depression treatment programs, including an online video
game for supporting depression treatment among adolescents
(31) and an online program for symptom monitoring in
patients receiving treatment for major depression (32). The
online adventure video game is a psychotherapeutic tool for
female adolescents in psychotherapy with mild to moderate
depression (31). In the game, players follow the story of a female
adolescent, who gets involved in interpersonal situations that
require psychosocial reasoning. The majority of participants
(patients and therapist) valued the game and considered that
they could obtain mental health-related benefits from playing
it. However, the time of use of the game was very low. Therapists
also suggest that it was possible in postgame sessions to relate
elements of the game to aspects of the patients’ real lives.
Nevertheless, the design of the study and the small number of
participants make it impossible to draw conclusions regarding
the effectiveness of the game.

Espinosa et al. (32) studied the feasibility and acceptability of
the Chilean version of the Supportive Monitoring and Disease
Management over the Internet program (SUMMIT) (43), which
was called in Spanish ASCENSO. This program aims to monitor
and support patients after being discharged from depression
treatment. Most of the participants displayed a good level of
acceptance and generally regarded the program as a source of
support and as beneficial; however, only half of them actively
used the program and/or the online chat available. In Colombia,
where the ASCENSO program was replicated, the results showed
also a favorable acceptability from the participants, but there
were important problems with usability and attrition (33). One
of the main limitations of its implementation was associated with
the difficulty of involving mental health institutions in the use of
the program.

In Mexico, a study aimed to explore the feasibility of
a program aimed to people who were victims of assaults,
kidnappings, and criminal violence and suffered from
posttraumatic stress disorder (PTSD) and/or acute stress
disorder (ASD) (34). Participants were exposed to Virtual
Reality scenarios and asked to talk about the traumatic
event in the first person. The results showed that treatment
was well received and potentially useful in reducing PTSD
and ASD symptoms from pre- to posttreatment. Regarding
the satisfaction of participants with the intervention, it is
interesting to note that they did not manifest a preference
between virtual reality exposure techniques and traditional
exposure therapy (in vivo or imagined).

A study conducted in Nicaragua, Guatemala, and Costa
Rica developed an Internet-based education program to

promote adolescent health, integrating the program in existing
organizational curricula and activities (35). This program
was delivered in an interactive (requiring feedback) and/or
noninteractive fashion (information only). The program proved
to be feasible and provided a confidential way for youth and
family development organizations to gather information about
teenagers’ health behaviors and needs. Nevertheless, access and
integration of materials and methods into existing curricula
was a major problem, possibly associated with limited access to
computers and the Internet in general.

A study conducted in Brazil and Peru developed a
psychoeducational technological platform delivered via mobile
phones to patients and assisted by a nurse holding a tablet
dashboard to monitor progress in the reduction of depressive
symptoms among individuals with comorbid diabetes or
hypertension (36). The platform (CONEMO) aims at increasing
daily life activities and motivation, as well as providing
further information and health self-care messages. This tool
demonstrated to be feasible in both settings, where three pilot
studies were conducted, and participants were satisfied with the
intervention. The samples were small to test the efficacy of the
intervention. However, there was a trend in all pilot studies for
a reduction in depressive symptoms over time. A fully powered
RCT is in progress.

Unguided Internet-Based Self-Help Programs

In Mexico, a study collected data on individuals who entered a
Mexican open access free web-based psycho-education and CBT
intervention for depression (37). Data showed that adherence
dropped considerably as individuals progressed through the
intervention modules. However, all modules were rated very
high for helpfulness/usefulness.

In Brazil, a program seemed beneficial for reducing alcohol
consumption among harmful users and those with probable
dependence, but program adherence was low (38). In Uruguay,
a web-based substance misuse prevention intervention was
implemented in 10 private schools (39). This study shows
that sending participants periodic reminders via e-mail and
SMS text messages has a positive impact in engagement with
the program. Despite the adolescent-friendly design and the
provision of social networking tools and interactive dynamics,
low participation and high attrition were observed during the
intervention. In Colombia, participants with a flying phobia
that went through a program for treating their phobia with
psychoeducation and exposure techniques reported high
satisfaction with the intervention (40).

Internet-Based Programs for Education and Training
of Health/Educational Workers

In Brazil, a tele-education program consisted of weekly web
conference seminars and moderated discussion forums to
provide education to family health-care teams about mental
health (41). While participants felt that the seminars contributed
to their professional development, the implementation of the
tele-education program faced significant obstacles. Two major
challenges were associated with Internet connectivity and
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the insertion of new technologies into the daily lives of health
professionals, especially physicians.

In addition, in Brazil, an online course was oriented to
enhance primary care professionals’ knowledge about the
clinical management of alcohol misuse (42). In this study,
health-care workers expressed satisfaction with the course,
and a significant improvement in their knowledge about
the clinical management of alcohol-related problems was
observed. This indicates that e-learning is a useful medium
for teaching mental health issues. However, this intervention
also showed a number of difficulties. First, there was no
reduction in stigma and prejudice related to alcohol problems.
Second, the comparison between pre- and postcourse scores
suggests that general knowledge about alcohol addiction did
not improve over time. Finally, the lack of a control group did
not allow the performance of e-learning to be compared with
traditional face-to-face teaching.

Risk of Bias Across Studies
Table 4 presents a synthesis of the risk of bias assessment of the
three included RCTs.

The first included RCT (20) describes the use of
random sequences to generate the allocation and adequate
concealment of allocation prior to assignment. In this type of
intervention, it does not seem feasible to blind participants
and personnel. Thus, the risk of bias for this item is described
as “high” The publication does not describe the measures
used to blind outcome assessors to treatment allocation,
so a high risk of detection bias can be inferred. This study
describes the outcome data and the number of participants in
each group. While this study included replacing missing data
through imputation methods, there is a lack of information
regarding the specific reasons for attrition. Thus, we assess the
risk of attrition bias as “unclear” The publication includes all
prespecified results.

The second included RCT (21, 22) describes the use of
random sequences to generate the allocation and adequate

TABLE 4 | Risk of bias summary.
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concealment of allocation prior to assignment. Participants
were probably aware of allocation when they received feedback
on their level of risk, so performance bias was identified
during the conduct of the study. The outcomes were evaluated
through self-report scales, eliminating observer bias. However,
lack of information made it difficult to assess the blinding of
outcome assessment, resulting in an “unclear” judgment on
the risk of detection bias. This study describes the outcome
data, reporting the reasons for attrition and exclusions, as well
as the number of participants in each group. The publication
includes all prespecified results.

The third RCT identified (23) describes that randomization
was performed using computer generated random numbers with
adequate allocation concealment. However, the participants
knew the allocation. A trained consultant, who was blinded
to the treatment allocation, assessed patient baseline data
and outcomes at 12 weeks of follow-up. The study reports the
reasons for attrition and exclusions, as well as the number of
participants in each group. The publication includes all the
prespecified results.

Synthesis
Overall, the studies identified in this review are heterogeneous
in terms of participants (e.g., adolescents, adults, patients,
professionals), contexts (rural and urban, clinical and
community settings), mental problems addressed (depression,
anxiety, alcohol and substance misuse), and methods used
to deliver the interventions (e.g., teleconsulting, online self-
help programs, education and training of health/education
workers, psychoeducation).

Within the 22 studies identified, only 3 studies were RCTs,
4 were pilot RCTs, and 15 were naturalistic, acceptability,
or feasibility studies. Most of the feasibility and pilot studies
showed reasonably good acceptability for a wide range of
strategies but difficulties to engage and retain participants for
long enough or adhering to established protocols. We found
no large-scale effectiveness studies and no cost-effectiveness
study. The methodological quality of RCTs studies identified
was reasonably good but showed disparate results, and there
are challenges to face. Overall, better results are seen in the
short term (postintervention or after 3 months of follow-up),
but most studies do not explore outcomes for long enough
(follow-up after 6 or 12 months).

DISCUSSION

Internet-based interventions for mental disorders have
already shown their potential benefits in high-income
countries. The use of the Internet and digital technologies
may improve access, enhance the flexibility of conventional
treatments, facilitate the monitoring of treatment progress
and fidelity with which interventions are delivered, and may
improve the integration of different levels of care, obtaining
results comparable to face-to-face care (11, 14, 44). However,
much less is known about the feasibility and potential benefits
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of these interventions in LMIC. Although the penetration
of technology and its application to health has been swift in
all countries regardless of their level of development (12),
there are many issues that remain to be resolved if these
technologies want to be disseminated at scale. Among these,
the relative lack of studies showing effectiveness of Internet-
based interventions for mental disorders in LMICs (15, 16).
Some questions still remain about the effectiveness of these
interventions in settings with constrained resources.

In this scoping review, we identified 22 primary studies
addressing Internet-based interventions for mental disorders
across Latin American countries published until April 2019.
Our findings indicate that there is a growing number of studies
testing the feasibility and acceptability of Internet-based
interventions for prevention, treatment, education, or facilitating
self-management of mental disorders across various settings.
However, very few tested the effectiveness of these interventions
through RCT designs. This is not an issue just affecting Latin
America but the field in general (12).

The studies identified in this review are heterogeneous,
demonstrating the flexibility of Internet-based interventions
to adapt to different population, contexts, and formats. Many
of the studies have prioritized the use of online technologies
to assist vulnerable groups in low-resource settings without
considering the challenges involved in their use and in
future implementation. As a reviewed study shows (34), in
some regions of Latin America, especially Central American
countries, there is still limited access to computers and
connectivity with the Internet, let alone a chronic shortage of
supervisory human resources, all of which can become major
barriers to the successful implementation of Internet-based
interventions. Similarly, a study conducted in Brazil showed
significant obstacles to implementing at larger scale a tele-
education program not only because of low connectivity but
also because of the challenge of introducing new technologies
in the daily work of busy practitioners in public health
contexts (41). Future studies should pay more attention to
these potential challenges when it comes to bring innovation
to scale; otherwise, the solutions developed and tested at high
cost will never be scaled up.

Most studies had methodological limitations such as poorly
defined samples, unclear comparison groups, and lack of
randomization methods, and interventions of short duration.
One of the most important problems identified is that most
of these studies compared results across groups in terms of
efficacy, even though none of them was statistically powered
to estimate differences across groups. Notwithstanding this,
most studies showed a trend suggesting increased benefits
when compared to control groups, whenever these had been
included in the study design. Caution must be exercised when
presenting results of feasibility or pilot studies. A common
finding in mental health interventions is that early gains tend
to fade away unless there is continuous intervention over time;
most studies included were short-term. There is a need for
studies that explore outcomes beyond six months; however,
it is acknowledged that funding for longer lasting feasibility
studies is hard to get.

Some interventions were unguided, but most of them
included guidance or support that varied from low-intensity
support (feedback and motivation) to using the technology
as a means to deliver synchronous assessments, therapy, or
supervision (telepsychiatry, telepsychology, or teleconsultation
through videoconference). Most interventions adopted
evidence-based techniques of traditional face-to-face
treatments, which indicate that there is still ample scope
for innovation in Internet-supported techniques. There is
growing awareness that guided intervention tends to achieve
better results, but there is still not enough knowledge in terms
of the most cost-effective options to provide this guidance and
the options to innovate in this respect are endless. In the case
of Latin America, it is possible to explore various options to
adopt the “blended approach,” since there is still a large supply
of reasonably trained health workers who can assist in this
process. However, resources are finite, and there are competing
duties that need to be accounted for when planning for human
guidance and support. Guided Internet-therapies have the
potential to improve effectiveness and reach of psychological
support and treatment for mental disorders in developing
countries (16), without disproportionately increasing costs
for health services.

The lack of specialized human resources is a critical issue
in delivering mental health care in LMIC (5, 6). The training
of nonspecialist professionals (primary health-care providers,
or community health-care workers) with tools to diagnose and
detect mental disorders is an important area of development
that aims to reduce the treatment gap. As some reviewed
studies show, the use of the Internet provides an option to
overcome this problem, by delivering online training on
mental health for primary healthcare professionals and/or
providing remote communication between them and mental
health specialists. This can be fundamental in task-shifting
strategies from specialist medical providers to less well-
trained personnel. However, as this review shows, further
research is needed in this area, especially on how to change
attitudes towards mental disorders.

Internet-based interventions for mental health identified in
this review go beyond clinical settings. A few identified studies
targeting school populations, both students and teachers. The
results of a web-based educational program included in this
review (20) suggest that web-based interactive tools can be
more effective than traditional educational tools in increasing
knowledge and reducing stigma. This is an interesting result,
considering that stigma and misconceptions related to
mental health are commonly seen in the educational sector
(45). Schools have become relevant spaces for mental health
promotion, indicated prevention and early detection of mental
health problems. A reduction in stigma related to mental
health problems might improve the referral process from the
educational sector. To improve teachers’ knowledge on mental
health, online training appears as a promising strategy, with
benefits like flexible usage not constrained by time and place and
easy dissemination through national territories.

High attrition in Internet-based interventions where there
is none or low-intensity coach/therapist support is a problem
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in Latin America as well as in developed countries (11, 15).
Future studies should explore in detail how important is the
human support in Latin America for increasing engagement
and adherence as well as improving outcomes. In addition,
other strategies for increasing adherence, like the inclusion of
persuasive systems or user-centered designs (46), need to be
evaluated. Other aspect less addressed by the included studies is
how the integration of these interventions to the existing health
networks in which the patient is already inserted could increase
their acceptability, adherence, and efficacy.

Overall, this study shows that Internet-based interventions
for the prevention and treatment of mental disorders are
at an early stage of development in Latin America. The
accumulating evidence shows promising results but with
important challenges that are not different to those found
elsewhere in the world (11-16). There is an urgent need
to agree on evaluation methodologies and frameworks to
assess the growing number of emerging interventions in this
field (13). It is also necessary to produce methodological
developments in large-scale effectiveness studies, as well as
cost effectiveness and implementation studies, especially
in primary care services. Future studies should also place
greater emphasis on comparing online interventions with
traditional face-to-face interventions, either alone or in
combination. Progress in these areas is a necessary condition
for scaling up these interventions and obtaining funding from
health insurers.

Strengths and Limitations

As far as we know, this is the first review of Internet-based
interventions for mental disorders that specifically addresses
developments in this area in Latin America. However, our
scoping review has some limitations. An important limitation
is related to the small number of studies and publications
found, in particular, the scarcity of randomized clinical
trials. There are many feasibility studies of commercial
applications and products that are not published anywhere.
Likewise, pilot studies for a range of mental disorders have
been carried out, and there are many which are developed for
commercial purposes, but there is no reporting of its quality
or outcomes. There is little consistency in the methodologies
used in feasibility and pilot studies, which interferes further
when comparing studies. Another important limitation is that
four authors of this article (RA, GR, VM, and PM) are also
responsible for some of the studies reviewed, which can be
a source of many biases in the interpretation of the results.
Nevertheless, the risk of bias assessment of RCT studies was
carried out by AJ-M and PF, who did not participate in any of
the studies reviewed. Besides, it shows that there is a group
of local researchers in the field that is eager to learn from the
experiences of others.

CONCLUSION

Internet-based interventions of mental disorders are
growing rapidly in countries at all levels of development.

The aim of this scoping review was to systematically map
the existing evidence on use of Internet-based interventions
for prevention, treatment, education, or facilitating self-
management of mental disorders in Latin America, as well as
to identify existing gaps in the literature. The results show that
there are a growing number of studies testing the feasibility
and acceptability of interventions, but there are few studies
on effectiveness and cost effectiveness. Furthermore, there
are few studies comparing the efficacy of Internet-based
interventions with traditional face-to-face interventions.
The relative lack of evidence conspires against efforts to
disseminate and scale up digital interventions in the region.
These results lead us to advocate for increasing the number
of studies and, more importantly, improving the quality of
e-mental health research in Latin America to produce better
evidence to guide mental health policies.
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Conversational Al in Psychotherapy

Adam S. Miner®23* Nigam Shah*, Kim D. Bullock’, Bruce A. Arnow’, Jeremy Bailenson?
and Jeff Hancock?

" Department of Psychiatry and Behavioral Sciences, Stanford University School of Medicine, Stanford, CA, United States,
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Conversational artificial intelligence (Al) is changing the way mental health care is
delivered. By gathering diagnostic information, facilitating treatment, and reviewing
clinician behavior, conversational Al is poised to impact traditional approaches to
delivering psychotherapy. While this transition is not disconnected from existing
professional services, specific formulations of clinician-Al collaboration and migration
paths between forms remain vague. In this viewpoint, we introduce four approaches
to Al-human integration in mental health service delivery. To inform future research
and policy, these four approaches are addressed through four dimensions of impact:
access to care, quality, clinician-patient relationship, and patient self-disclosure and
sharing. Although many research questions are yet to be investigated, we view safety,
trust, and oversight as crucial first steps. If conversational Al isn’t safe it should not
be used, and if it isn’t trusted, it won’t be. In order to assess safety, trust, interfaces,
procedures, and system level workflows, oversight and collaboration is needed
between Al systems, patients, clinicians, and administrators.

Keywords: natural language processing, artificial intelligence, expert systems, psychotherapy, conversational Al,
chatbot, digital assistant, human-computer interaction

INTRODUCTION

Clinicians engage in conversations with patients to establish a patient-therapist relationship (i.e.,
alliance), make diagnoses, and provide treatment. In traditional psychotherapy, this conversation
typically involves a single patient and a single clinician (1). This model of psychotherapy is being
modified because software programs that talk like people (i.e., conversational artificial intelligence,
chatbots, digital assistants) are now beginning to provide mental health care (2). Conversational
artificial intelligence (AI) is gathering diagnostic information (3, 4) and delivering evidence-based
psychological interventions (5-7). Additionally, conversational AI is providing clinicians with
feedback on their psychotherapy (8) and talking to young people about suicide, sex, and drug use
(9, 10).

Conversational Al appears unlikely to achieve enough technical sophistication to replace human
therapists anytime soon. However, it does not need to pass the Turing Test (i.e., able to hold human
seeming conversations) to have a significant impact on mental health care (2). A more proximal
challenge is to plan and execute collaborative tasks between relatively simple Al systems and human
practitioners (11-13). Although AI in mental health has been discussed broadly (for a review
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see 14), specific formulations of clinician-Al collaboration and
migration paths between forms remain vague.

Articulating different forms of collaboration is important,
because the deployment of conversational Al into mental health
diagnosis and treatment will be embedded within existing
professional services. Conversational AI will likely interact with
traditional workers (i.e., clinicians), but how these roles and
responsibilities will be allocated between them has not been
defined. To guide future research, we outline four approaches
and dimensions of care that AT will affect.

Within the four approaches of Al-human integration
in mental health service delivery, one extreme is a view
that any involvement by conversational AI is unreasonable,
putting both patients and providers at risk of harmful
unintended consequences. At the other extreme, we explore
how conversational AI might uniquely serve a patient’s needs
and surpass the capacity of even the most experienced and
caring clinician by overcoming entrenched barriers to access.
Although embodiment (e.g., virtual avatars or robots) can
have a significant impact on interactions with virtual systems,
we focus exclusively on the potential benefits and challenges
of verbal and written language-based conversation and ignore
the implications of embodiment or presence (15). Table 1
summarizes the four approaches and our related assumptions.

CARE DELIVERY APPROACHES

It is unclear whether the path forward will involve simultaneous
experimentation with all four degrees of digitization, or
progression through these approaches. We first briefly describe
how these compare to the way individual psychotherapy is most
often delivered today. Perhaps surprisingly, laws, norms and the
ethics of data sharing represent a nonobvious but critical factor
in how these alternative approaches can operate now or develop
in the future.

Currently, psychotherapy sessions are rarely recorded
except in training institutions for supervision. When they
are, for example during training or to assess clinician
fidelity during clinical trials, trained human clinicians with
prescribed roles and responsibilities are the listeners and
provide oversight. With few exceptions, such as immediate
risk of serious harm to the patient or others, clinicians need
explicit permission to share identifiable patient information.
When one of these exceptions is invoked, there is an obligation

to limit the sharing strictly to the extent needed to provide
effective treatment and ensure safety (16, 17). Against this
backdrop, having conversational Al listen to psychotherapy
sessions or talk directly with patients represents a departure
from established practice.

In the “humans only” approach, psychotherapy remains
unchanged. Most psychotherapy sessions are heard only by
the patient and clinician who are in the room. If a session
were recorded, the labor intensiveness of human review
would ensure most sessions would never be analyzed (8). The
second approach, “human delivered, Al informed,” introduces
into the room a listening device connected to software that
detects clinically relevant information (18) such as symptoms
or interventions (19), and relays this information back to
the patient or clinician. Quantitative analysis of recorded
psychotherapy is in its early stages, but it shifts to software
programs the burden of extracting relevant information from
audio or text. In the third approach, “Al delivered, human
supervised,” patients speak directly to a conversational Al
with the goal of establishing diagnoses or providing treatment
(20). A human clinician would either screen patients and
hand off specific tasks to conversational AI or supervise
conversations between front-line conversational AI and
patients. The fourth approach, “AI only;” would have patients
talk to a conversational Al with no expectation of supervision
by a human clinician.

One of the less developed but more alluring ideas of Al
psychotherapy is “Al delivered, human supervised” Even the
most ardent supporters of Al will acknowledge that there are
certain things humans do better than computers. Combining
people and algorithms may potentially build on the best of both
approaches, and Al-human collaboration has been suggested
as a way to address limitations in planning treatment in other
medical areas such as oncology (21). Indeed, the prevailing
opinion of expert systems researchers in the 1980s argued that
computer-human collaboration would outperform either people
or computers alone (for a review see 22).

In assessing any system to augment the practice of psychotherapy
the first consideration of its impact should be that it will ensure
patients and clinicians are helped and not harmed (23, 24). In the
discussion below, we consider salient issues that impact the potential
value and harm of different delivery mechanisms by focusing on
four dimensions of impact: access to care, quality, clinician-patient
relationship, and patient self-disclosure.

TABLE 1 | Delivery approaches and dimensions of impact for conversational Al.

Care delivery approach

Dimensions of impact

Access to care Quality Clinician-patient Patient self-disclosure
relationship and sharing
Humans only Unchanged Established No disruption Unchanged
Human delivered, Al informed Unchanged Potentially improved Potentially disrupted?® Unknown
Al delivered, human supervised Improved, but limited scalability Unknown Likely disrupted Unknown
Al only Improved, not restrained by human Unknown Nonexistent Unknown

attention

aBy “disrupt” we do not mean to signal that the result will be necessarily good or bad.
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DIMENSIONS OF IMPACT

Access to Care

Limited access to mental health treatment creates a demand for
scalable and non-consumable interventions (25, 26). Despite the
high costs and disease burden associated with mental illness (27),
we have a decreasing number of clinicians per capita available
to provide treatment in the US (28). Increasing the number of
human clinicians is not currently feasible, in part because of
the decline from 2008 to 2013 per capita for both psychologists
(from a ratio of 1:3,642 to 1:3,802) and psychiatrists (from a ratio
of 1:7,825 to 1:8,476) (28). Conversational Al has the potential
to help address insufficient clinician availability because it is
not inherently limited by human clinician time or attention.
Conversational Al could also bridge one of the current tensions
in care delivery: although clinicians value patient conversations,
they have no financial incentive to engage in meaningful but
lengthy conversations (29).

The decreasing amount of time spent in meaningful
conversations exacerbates the shortage of psychiatrists and
psychologists. Psychiatrists’ use of talk therapy has been
consistently and steadily declining, meaning fewer patients are
receiving talk therapy during psychiatric visits (30). In contrast
to a human clinician’s time and attention, conversational Al is
relatively non-consumable, making it an attractive alternative
to delivery of care by a human. If conversational Al is effective
and acceptable to both patients and clinicians, it may address
longstanding challenges to mental health access. These include
the ability to accommodate rural populations and to facilitate
increased engagement from people who may experience
traditional talk therapy as stigmatizing (31).

Quality

Technology has been highlighted as a way to better understand
and disseminate high quality psychotherapy (32, 33). Clinicians
are already using texting services to deliver mental health
interventions (34), which demonstrates a willingness by patients
and clinicians to test new approaches to patient-clinician
interaction. These new approaches facilitate novel measures
of intervention quality. For example, innovations in computer
science (e.g., natural language processing and machine learning)
are being used to assess language patterns of successful crisis
interventions in text-based mental health conversations (18,
35). Computational analysis of psychotherapy is encouraging
researchers and companies to identify patterns of patient
symptomology and therapist intervention (36, 37). This approach
may improve psychotherapy quality by better understanding
what effective clinicians actually do. This assessment has
historically occurred through clinicians’ self-reports or time
intensive human audits (e.g., 38).

Although its efficacy is not definitively established, there are
reasons to expect that conversational Al could constructively
enhance mental health diagnosis and treatment delivery (39,
40). A diagnostic interview aids the patient and clinician in
understanding the patient’s presenting problem and provides
a working model of how problems are being maintained.
Approaches vary from highly structured diagnostic interviews

[e.g., Structured Clinical Interview for DSM-5 (41)] to
unstructured interviews in which the conversation develops
based on the clinician’s expertise, training, and the patient’s
features. Conversational Als have interviewed patients about
symptoms for PTSD with a high level of patient acceptance (20).
Conversational Al has been piloted across numerous clinically
relevant groups such as clinical depression (6) and adolescent
stress (42). In a study in which students believed they were
speaking with a conversational Al, the students reported feeling
better after talking about their problems following the encounter
(43). Although these early findings point to potential benefits,
there is a lack of rigorous clinical trial data and uncertainty about
regulatory oversight (2).

Yet while there is reason for optimism, inflated or
unsubstantiated expectations may frustrate patients and
weaken their trust in psychotherapeutic interventions (44, 45).
Many current computation methods can be used to search for
specific dialogue acts, but additional work is needed to map
theoretically important constructs (e.g., therapeutic alliance) to
causal relationships between language patterns and clinically
relevant outcomes. Psychotherapy quality will be difficult to
assess without disentangling causal inferences and confounding
factors. Beyond computation, patients’ attitudes matter in
psychotherapy because those who have a negative experience
compared with their expectations have worse clinical outcomes
(46). If a patient loses trust in a conversational Al, they may be
less likely to trust human clinicians as well. As conversational Al
becomes more sophisticated and expectations of benefit increase,
there are growing concerns that users will transition from feeling
let down to feeling betrayed (47). These factors suggest that
careful experimentation about sub-processes in Al-mediated
communication merits research attention.

Clinician-Patient Relationship
Modern medicine views the patient-clinician relationship
as critical to patient health (48), and provider wellness (49).
Indeed, appreciation of the importance of the patient-clinician
relationship in modern medicine can be traced back to the
influence of clinical psychology (50). Therapeutic alliance
develops from clinicians’ collaborative engagement with patients
and reflects agreement on treatment goals, the tasks necessary to
achieve such goals, and the affective bond between patient and
provider (51). Therapeutic alliance is consistently associated with
symptom improvement in psychotherapy (52-54). Numerous
approaches exist to create alliance during psychotherapy,
including the use of supportive language, mirroring emotions,
and projecting warmth. Although originally conceptualized
for human-to-human conversations, users have reported
experiencing a sense of therapeutic alliance when speaking
directly with conversational Al, suggesting this bond may not
necessarily be restricted to human-human relationships (3). If
conversational Al can create and maintain a therapeutic alliance,
the provision of psychotherapy will not be necessarily limited by
human clinicians” time and attention.

Establishing therapeutic alliance with conversational AI may
benefit both patients and providers. By allowing conversational Al
to take over repetitive, time-consuming tasks, clinicians’ attention
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and skill could be deployed more judiciously (55). Allowing
clinicians to do less of the work that contributes to burnout, such
as repetitive tasks performed with little autonomy, may improve
clinicians’ job satisfaction (56). Clinician burnout is associated
with worse patient outcomes and is increasingly recognized as a
problem which must be more adequately addressed (57, 58).

At the same time, software that augments clinical duties has
been criticized for distancing clinicians from patient care (59). In
mental health, this risk is especially salient because the content
of therapy is often quite intimate. Some of the repetitive, time-
consuming tasks clinicians engage in with patients, such as
reviewing symptoms or taking their history, are precisely the
vehicles by which clinicians connect with and understand their
patients’ experiences and develop rapport. It is unknown whether
having a conversational AI listen in on psychotherapy will
significantly impact patients’ and clinicians’ sense of therapeutic
alliance. This area merits further research.

Patient Self-Disclosure and Sharing

Patient self-disclosure of personal information is crucial for
successful therapy, including sensitive topics such as trauma,
substance use, sexual history, forensic history, and thoughts of self-
harm. Patient self-disclosures during psychotherapy are legally
and ethically protected (24) and professional norms and laws have
been established to set boundaries for what a clinician can share
(60). Unauthorized sharing of identifiable patient information
can result in fines, loss of license, or even incarceration. Moreover,
because of the natural limitations of human memory, patients
are unlikely to expect a human clinician to remember entire
conversations perfectly in perpetuity. This capacity is in stark
contrast to conversational Al, which has near-limitless capacity
to hear, remember, share, and analyze conversations as long
as desired. Because humans and machines have such different
capacities, patient expectations of Al capabilities may impact
treatment decisions and consent to data sharing (23).

In mental health, conversational AI has been shown to
both facilitate and impede disclosure in different contexts. For
example, users were more open with a conversational Al than
with a human listener in reporting mental health symptoms (20),
and have been successfully used to treat persecutory delusions
for people with psychosis (61). Conversely, users were more
reluctant to disclose sensitive information such as binge drinking
behavior to a conversational Al compared to a non-responsive
questionnaire (62). Because personal disclosures are central to
diagnosis and treatment in psychotherapy, users’ expectations
and behavior towards technology-mediated conversations merit
further assessment (63, 64, 65).

Certain disclosures in a psychotherapy context carry specific
ethical and legal mandates, such as reporting suicidal or homicidal
ideation. In 1969, a therapist at the University of California did not
share the homicidal ideation of a patient with the intended victim.
The patient subsequently killed the named victim, and the victim’s
family sued. This case (Tarasoff v. Regents of the University of
California, 1974) established clinicians’ duty not only to protect
the confidentiality of their patients but also to notify individuals
their patient might harm. A failure to warn leaves a clinician
liable to civil judgment (66). Most case law and norms have

been established on the premise of a dyadic relationship between
patient and clinician. The extent to which conversational Al
inherits liability for harm is untested. As conversational AI takes
on clinical duties and informs clinical judgment, expectations
must be clarified about how and when these systems will respond
to issues related to confidentiality, safety, and liability.

DISCUSSION

Experts in Al, clinicians, administrators, and other stakeholders
recognize a need to more fully consider safety and trust in the
design and deployment of new Al-based technologies (67, 68).
A recent Lancet commission on global mental health states
that “technology-based approaches might improve the reach of
mental health services but could lose key human ingredients
and, possibly, lower effectiveness of mental health care” (33).
To inform future research directions, we have presented four
approaches to integrating conversational AI into mental health
delivery and discussed the dimensions of their impact.

Because conversational AI may augment the work of
psychotherapy, we seek to encourage product designers,
clinicians, and researchers to assess the impact of new practices
on both patients and clinicians. Other areas of medicine have
seen success with Al such as lung cancer imaging and building
diagnostic or prognostic models (69-73), and conversational AI
for health is an emerging field with limited research on efficacy
and safety (40, 63, 74).

Before we deploy Al-mediated treatment, workflow changes
must be considered in the context of other demands on clinician
time and training. Clinicians are already being asked to be
familiar with telehealth (75) social media (76), and mobile health
(77), while simultaneously being reminded of the need for self-
care in light of clinician burnout (58). Before we insert new
devices into clinical care, it will be crucial to engage clinicians
and design evaluation strategies that appreciate the skills,
attitudes, and knowledge of affected workers. Just as we can’t
expect technology companies to easily understand healthcare, we
can’t expect medical professionals to intuit or work in harmony
with new technology without thoughtful design and training.

A limitation of this work is that we do not set out a specific
research agenda, and some important considerations are
beyond the scope of this work (e.g., the cost and feasibility
of each approach). We propose instead that initiatives
using conversational AI anticipate challenges and leverage
lessons learned from existing approaches to deploying new
technology in clinical settings that involve clinician training
and patient protections from the start (32, 77). We instead
encourage those proposing to put Al into care settings to
directly consider and measure impact on access, quality,
relationships, and data sharing.

The potential benefits are clear for mental health. If diagnosis
or treatment can be done by conversational Al, the societal burden
of treating mental health could be diminished. Additionally,
conversational Al could have a more long-term relationship with
a patient than clinicians who rotate out of training centers. Despite
these potential benefits, technology carries risks related to privacy,
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bias, coercion, liability, and data sharing that could harm patients
in expected (e.g., denial of health insurance) and unintended ways
(33, 44, 74, 78, 79-81). Conversations are valuable for patients and
clinicians, and it is crucial to make sure they are delivered safely and
effectively, regardless of who or what does the talking.
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Despite strong evidence of effectiveness, exposure therapy is an underutilized treatment
for anxiety disorders at a time when effective treatment for anxiety is greatly needed. The
significant worldwide prevalence and negative impact of anxiety are documented and
highlight the importance of increasing therapist and patient use of effective treatment.
Obstacles to the use of exposure therapy are explored and steps to lessen these
obstacles are proposed. In particular, virtual reality (VR) technology is discussed as a
way to increase the availability of exposure therapy. Incorporating VR in therapy can
increase the ease, acceptability, and effectiveness of treatment for anxiety. VR exposure
therapy (VRET) permits individualized, gradual, controlled, immersive exposure that is
easy for therapists to implement and often more acceptable to patients than in vivo or
imaginal exposure. VR is presented as a scalable tool that can augment access to and
effectiveness of exposure therapy thus improving treatment of anxiety disorders. VR also
has the potential to help with assessment and with therapist training standardization.
The authors advocate for providing continuing education in VRET to practicing clinicians
and including training in exposure therapy and VRET in training programs. Ongoing
development of VR applications for clinical use is encouraged, especially when developed
in collaboration with software developers, clinical users, therapists who are experienced
in VRET, and researchers.

Keywords: virtual reality, anxiety, exposure therapy, virtual reality exposure therapy, technology, mental health

INTRODUCTION

Anxiety disorders are among the most common of mental disorders affecting nearly 18.1% of adults
(1). The estimated prevalence of anxiety disorders worldwide is 7.3% (2), and they cause a high
proportion of the global burden of disease (3). Anxiety symptoms can cause significant distress,
impair quality of life, and increase stress. Anxiety increases risk for a range of co-occurring physical
conditions, including chronic pain (4). Given the pervasiveness of anxiety and its impact on mental
and physical health, effective treatment is clearly needed, yet a majority of affected individuals
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remain untreated (3, 5). These data highlight the importance
for individuals and for society at large of increasing access to
effective treatment. This perspective paper presents the ways
that incorporating virtual reality (VR) in therapy can improve
treatment for anxiety.

VR consists of a fully immersive, 3-D environment that
transports people to engaging, interactive environments that
can promote new learning. VR technology also has the potential
to assist in training, evaluation, delivery, and supervision
of psychotherapy skills (6), and can provide patients with a
physiologically and emotionally evocative experience which
can make VR a valuable tool for mental health treatment (7)
VR exposure therapy (VRET) permits individualized, gradual,
controlled, immersive exposure that is easy for therapists to
implement and often more acceptable to patients than in vivo or
imaginal exposure (8). This can allow users to practice behavioral
skills in a safe environment through the support of a therapist.
VRET has been used for the treatment of a range of conditions
including social anxiety, Post-Traumatic Stress Disorder (PTSD),
and panic disorder (9). The authors present several methods
for incorporating VR technology into the therapeutic process
and review how VRET can improve the ease, acceptability, and
effectiveness of treatments for anxiety.

A patient can encounter difficulties finding or completing
evidence-based anxiety treatment. These barriers can include
failure to recognize and diagnose anxiety disorders, lack of access to
treatment, and less-than-optimal quality of care (10). Since anxiety
causes somatic symptoms, anxious patients often seek treatment
through their primary care doctor (11). Anxiety disorders may go
underrecognized and untreated. Access to effective care is further
hampered by a shortage of therapists trained in evidence-based
anxiety treatment (12). Limited access to effective treatment results
in a large treatment gap allowing millions to suffer from anxiety
even though evidence-based treatment exists (5). Obstacles to
effective therapy need to be addressed.

Exposure therapy for anxiety disorders has a strong evidence
base, yet few therapists utilize this method and patient and
therapist misconceptions limit its availability (8, 13). Exposure
therapy involves gradual and repeated exposure to feared stimuli
with resultant changes in cognitions, behaviors, and emotional
and physical responses. Feared stimuli can be almost anything:
living organisms, inanimate objects, situations, activities,
thoughts, mental images, physical symptoms, and/or affective
experiences. Extensive research demonstrates the efficacy of
exposure-based therapy for various anxiety disorders, especially
phobias (14-16). Exposure facilitates extinction of the fear
response and helps change dysfunctional assessments of threat
and unhelpful responses, reducing the conditioned anxiety
associated with feared stimuli (17, 18). Gradual exposure allows
habituation and re-evaluation of the threat to occur.

Unfortunately, although exposure therapy can relieve anxiety
symptoms ranging from mild to severe, therapists may not
offer it and patients may be reluctant to try it, contributing to
the treatment gap for anxiety (19). What are some obstacles to
offering this proven effective treatment and how might VR help
overcome these obstacles?

Obstacles to Exposure Therapy

Several studies have explored why exposure therapy is offered
less often than its proven effectiveness would warrant (20-23).
Both patient and therapist concerns were uncovered. One barrier
is patient fears of exposure therapy. Even when appropriately
diagnosed and referred to a clinician offering exposure therapy,
patients may refuse treatment or drop out if therapy requires
prolonged exposure to their most feared stimuli.

A second barrier may be difficulties arranging exposure.
The non-VR options for exposure are imaginal exposure (the
patient confronts the feared stimulus in imagination) and in vivo
exposure (the patient confronts the feared stimulus in actuality).
Difficulties exist in both. In imaginal exposure, therapists cannot
know or control what the patient imagines and the ability to create
vivid mental images declines with age (24). In vivo exposure
is often difficult or impossible to arrange inside the office and
usually impractical to do outside the office. These above issues
all interfere with making effective treatment for anxiety as widely
available as is needed (20).

Therapist concerns about exposure therapy are a third barrier.
Therapists often worry that exposure will be distressing for both
therapist and patient and will increase patient drop out (8, 13,
21-23). When therapists have no way to control exposure, there
is a risk that exposure may sensitize the patient and actually
worsen anxiety. VR ameliorates this risk. Therapists can control
different aspects of the patients’ experience during exposure,
thus permitting gradual, repeatable, individualized exposure.
This minimizes the risk of patient distress and maximizes the
chance of patient success.

A fourth barrier is that relatively few mental health providers
are trained in exposure therapy. For example, research supports
imaginal exposure as a therapy for PTSD, yet a broad survey of
community therapists regarding PTSD treatment found that the
majority of the licensed psychologists in clinical practice were not
using this evidence-based intervention (12). Given projections
that in United States the current shortage of behavioral health
providers will worsen by 2025, with approximately 40 million
individuals not having access to behavioral healthcare (25), it is
imperative that the available mental health providers offer the
most effective treatments. How can this issue be addressed?

Formal clinical training is one way to correct therapist
misconceptions of exposure treatment. Deacon et al. (26)
reported that therapists who attended a day-long didactic
workshop about exposure therapy showed a decrease in
negative beliefs about the treatment approach and an increase
in using it. Doctorate-level therapists report fewer reservations
about exposure therapy compared to other mental health
professionals, perhaps as a result of having more training
opportunities (26). Disseminating evidence-based anxiety
treatments is essential to ensure that the future mental health
workforce has adequate training. Directly addressing clinicians’
concerns increases adoption as does training that incorporates
motivational enhancement and/or offers a supportive learning
community (22, 27). Even therapists trained and interested in
exposure, such as imaginal exposure for PTSD, still underutilize
the treatment (12, 28).
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A final obstacle to offering exposure therapy may be time
and/or difficulty involved, especially for in vivo exposure.
In vivo exposure may be prohibited by clinic policy, can be
difficult to arrange, take too long, and present confidentiality
risks. These factors limit the availability of exposure therapy
(28) despite its effectiveness. VR technology can help overcome
these obstacles and support patient access to and acceptance of
exposure therapy.

Applications and Benefits of Virtual Reality
Motivation to integrate technology and behavioral health exists,
as highlighted by the All of Us research initiative funded by the
NIH (29). Presently available VR technology is being used to
enhance treatment of anxiety and VR has the potential to improve
clinical training (6). VR could create an engaging, controllable,
repeatable, and safe training environment (30). Advances in VR
allow users to enter a fully immersive environment and have
simulated interactions with virtual humans (31). Practice with
virtual humans has also demonstrated effectiveness as a way to
train for difficult conversations (32). A recent study found that
virtual patient simulations can be an effective tool for developing
brief clinical interviewing skills among behavioral health
providers (33).

In the near future, VR may help provide standardized clinical
training in exposure therapy, making training easier and more
accessible. A VR training environment would allow therapists
to repeatedly practice with virtual patients while mastering
clinical assessment and exposure therapy skills. VR might allow
clinical supervisors to vary the scenarios and customize the
virtual patients within the training environment. Practicing
exposure therapy within VR could increase skills and decrease
fears about delivering exposure therapy. Increased therapist
comfort with and competence in exposure therapy will help
therapists provide evidence-based treatment and counter
patients’ fears about the therapy.

Researchers are also beginning to explore the potential of
VR to help assess mental health conditions (34). VR-facilitated
clinical assessment may improve the speed and accuracy of
diagnosing patients’ anxiety disorders, allowing fast referral to
appropriate treatment. Improved assessment and treatment
should improve patient outcomes (35).

Clinically, VRET is a practical, empirically-based treatment
that makes exposure therapy easier and more acceptable for
therapists and patients (9). It can help patients learn and practice
anxiety management skills and permits controlled, gradual
exposure, which minimizes distress and optimizes treatment
success. Practically, VR is increasingly affordable. The cost of VR
software and hardware continues to decline, while the quantity
and quality of VR content increases. VRET has been shown to
reduce anxiety and phobia symptoms (36). Research on VRET
has proliferated exploring its use with a range of mental health
disorders, particularly anxiety disorders such as phobias (9).
Over two decades of research exist documenting the effectiveness
of VRET for anxiety disorders. Meta-analyses demonstrate a
large effect size compared to a control or waitlist condition, and

no significant difference in effect size or attrition rates when
compared to the gold standard of in vivo exposure therapy (9,
36-39). To summarize, VRET is an acceptable and effective
alternative to in vivo exposure.

VRET allows the therapist to see what the patient sees in
the virtual environment. This addresses four limitations of
imaginal exposure: not every patient imagines well; the ability
to form mental images declines with age; the patient’s imagery
may be too frightening; and the therapist neither knows nor
controls what is being imagined. With VRET, the therapist
can choose the VR content and personalize it for the patient.
Therapists can guide patients through exposure in the office
while monitoring and supporting the patient. Patients feel
engaged, and the experience feels “real” but is a safe way for a
patient to practice before facing a feared stimuli on their own
in a real-world setting (34, 40). Therapists can monitor whether
patients are attending to the content. Guiding patients to look
at specific content and manage any anxiety that arises helps
improve the efficiency of the treatment, ultimately improving
patient outcomes. VRET also offers exposure therapy to patients
who are resistant to other methods of exposure therapy (41). In
the author’s (EM) clinical experience, VR has additional uses
in psychotherapy beyond exposure. VR helps engage patients
in treatment. Relaxing virtual environments (VEs) can help
patients learn and practice anxiety management skills and
can be used to reinforce patient involvement in treatment and
increase positive therapeutic alliance.

The authors further propose that VRET might help
manage clinic throughput and can lower costs associated with
intensive anxiety treatment. VRET has demonstrated cost-
effectiveness when compared to treatment as usual for PTSD
(42). VRET offers the benefits of an in vivo experience in the
office without requiring the burdensome time commitment
required for therapists to guide, support, and monitor patients
during real-world exposure. Such efficiency in providing
effective, tailored exposure therapy can help therapists offer
evidence-based treatment while handling the demands of
a full caseload. Botella et al. (43) reported that successfully
treating one phobia using VRET resulted in symptom relief of
other, untreated, phobic behaviors. Effective treatment can be
efficient treatment.

Lastly, this technology provides an opportunity to increase
scalability. In addition to VR’s potential uses to improve therapist
training, thus increasing the number of therapists with adequate
training in exposure therapy. VR self-help interventions for
people with distressing, but subclinical, anxiety may ease
suffering and may prevent progression to more severe symptoms.
A recent study investigated the efficacy of using a consumer,
off-the-shelf VR hardware and software to conduct exposure
therapy for fear of public speaking (44). The authors compared
traditional therapist-led exposure to self-led exposure at home
and found that improvements were comparable across both
delivery methods. A single-blind, parallel-group randomized
controlled trial showed that a low-cost, scalable intervention for
fear of heights delivered by a virtual coach resulted in reduced
symptoms (45).
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The Impact on Clinical Practice

The authors do not suggest that VRET will replace the need
for trained therapists. The therapist’s clinical skills are the key
factor to the effective use and implementation of VR (46). As
research advances, people may use evidence-based VR self-help
programs to prevent subclinical or mild to moderate anxiety
from worsening, prepare for therapy when clinical anxiety
is present, and use as an adjunct to therapy to get maximum
benefit from every session thus saving patient, clinic, and
therapist time. Such advances may help therapists manage
their caseloads and allow them to focus limited resources
on individuals with clinical anxiety. Treatments for specific
phobia domains will also increase as has been demonstrated
by an automated immersive therapy treatment for acrophobia
(45). Such advances will help therapists maintain a manageable
caseload and allow them to focus limited resources on
individuals with clinical anxiety.

VR and VRET does have limitations. Virtual environments
(VEs) are not commercially available for all anxiogenic stimuli.
Cybersickness (nausea or discomfort in response to VR) can also
limit VR’s use with some patients and limit the immersive effects
of VR (47). Despite these limitations, VRET is an empirically
supported treatment that makes exposure therapy easier and
more acceptable. VR is increasingly affordable. The cost of VR
software and hardware has declined, while the quantity and
quality of VR content has increased.

Additional Barriers to Adoption and Needs
to Be Addressed

Several broader barriers exist to fully exploiting the potential
of VR technology. First, the pace of new technology adoption
by therapists is generally slow. Behavioral health interventions
historically emphasize face-to-face delivery (29) relying on
human judgment and assessment (6). This barrier may be
reduced by increasing therapist knowledge of VRET’s research
support, addressing therapist concerns, and offering training
in VRET.

Second, therapists wishing to incorporate VR in treatment
must decide which software and equipment best suits their needs
and may struggle to find information about choosing and using
VR. The growing number of VR products and apps can make it
difficult to decide what to purchase. Administrators may worry
about cost-effectiveness and benefit. This is likely to become
less of a barrier as cost for VR equipment and products drops
and as more patients request VRET. Publicizing the benefits
of VRET to lay as well as professional audiences will increase
patient demand, motivating therapists and administrators to
offer VR.

Third, since new technology can affect delivery models and
require more research and provider input in the process (48),
ongoing research on the implementation of VR in a range of
clinical settings is strongly recommended. Presently, not all
patients become immersed in the currently available virtual
environments (37). This may reflect differences in patient ability,

therapist skills, and a need for more clinical VR content. Since
patients present with complex problems, an expansive library of
content is ideally needed for personalized, effective treatment.
To date, research has primarily focused on applications of VR
for phobias, social anxiety, obsessive-compulsive disorder,
PTSD, eating disorders, psychosis, and substance use. Academic-
industry partnerships are advancing the development of
technology for mental health (32); however, inclusion criteria
for studies is often restrictive. Input from a range of therapy
providers in diverse clinical settings can help expand the use
cases for VR.

Lastly, therapist interest in using VR in therapy is increasing,
but training in VRET is generally unavailable. Normalizing
exposure therapy approaches and minimizing clinician
concerns about the safety and tolerability of exposure therapy
are essential for successful dissemination (27). For technology to
be effectively adopted, training needs to be available, clinically
relevant, and focused on answering therapists’ concerns and
needs. Resources should be developed that help therapists learn
VRET and other therapeutic uses of VR. The authors advocate
for the development of accredited continuing education classes
and offering training in VRET to students training to become
licensed mental health practitioners.

DISCUSSION

This paper reviews the need for evidence-based treatment
of anxiety, the importance of training therapists in exposure
therapy, the uses and benefits of VR technology to improve
anxiety treatment and explores future applications of VR
for training. VR may help reduce current obstacles to wider
adoption of exposure therapy by making it more acceptable to
patients and easier for therapists. VR is presented as a scalable
tool that can augment access to and effectiveness of evidence-
based exposure therapy.

In conclusion, research on VR applications and collaborative
development of clinical content are recommended to move this
tool forward in the field. Therapists experienced in VRET can
serve as subject matter experts in the development of content.
Training in VRET and other uses of VR should be offered in
graduate school and through continuing education. Ongoing
expansion of training in VRET for therapists is one way essential
to address the vast need for anxiety treatment.
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depression, and others. Raw scores at pre-treatment and post-treatment were used in
an IPDMA to determine the rate of reliable change and recovery. Jacobson and Truax’s,
(1991) reliable change index (RCI) was calculated for each primary outcome measure in
the trials as well as the recovery rates for each patient, with the additional requirement
of having improved substantially. We subsequently explored potential predictors using
binomial logistic regression.

Results: In applying an RCI of z = 1.96, 1,162 (65.6%) of the patients receiving
treatment were classified as achieving recovery, and 620 (35.0%) were classified as
reaching remission. In terms of predictors, patients with higher symptom severity on the
primary outcome measure at baseline [odds ratio (OR) = 1.36] and being female (OR =
2.22) increased the odds of responding to treatment. Having an anxiety disorder was
found to decrease the response to treatment (OR = 0.51). Remission was predicted by
diagnosis in the same direction (OR = 0.28), whereas symptom severity was inversely
predictive of worse outcome (OR = 0.81). Conclusions: Response seems to occur among
approximately half of all clients administered ICBT, whereas about a third reach remission.
This indicates that the efficacy of ICBT is in line with that of CBT based in prior trials, with
a possible caveat being the lower remission rates. Having more symptoms and being
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female might increase the chances of improvement, and a small negative effect of having
anxiety disorder versus depression and other conditions may also exist. A limitation of the
IPDMA was that only studies conducted in Sweden were included.

Keywords: response rates, recovery, predictors, individual patient data meta-analysis, internet-based cognitive

behavior therapy

INTRODUCTION

Internet-delivered cognitive behavior therapy (ICBT) has existed
for more than 20 years (1), and treatment programs have been
developed for a wide range of clinical and non-clinical conditions.
Most forms of ICBT are administered in the form of guided self-
help, with text and video presentations boosted by email support
in a secure online platform resembling Internet banking (2). One
way to describe ICBT is to pinpoint the similarities with online
education, even if the treatment is largely based on self-help texts
and cognitive behavioral therapy (CBT) manuals (3). Thus, ICBT
programs tend to rely on psychoeducation and instructions for
how to change thoughts, emotions, and behaviors in everyday
life, and, like CBT, programs usually last 5 to 15 weeks with
homework assignments and therapist feedback provided on a
weekly basis (3).

Research suggests that therapist-supported ICBT—in contrast
to unguided treatments (4)—can be as effective as face-to-face
cognitive behavior therapy (5), yield long-term results (6), and
work under clinically representative conditions (7). ICBT has
also been tested for different target groups—for example, young
persons (8), adults (9), older persons (10), and immigrants (11).
Treatment programs have focused on specific problems, such as
procrastination (12); diagnoses like post-traumatic stress disorder
(PTSD) (13); or tailored according to a client’s specific problem
profile (14). Another approach has been to deliver transdiagnostic
treatments in which one treatment is used to target underlying
common processes, such as avoidance (15). There are also
studies on other psychotherapy forms, including psychodynamic
psychotherapy (e.g., 16), interpersonal psychotherapy (17),
versions of CBT such as acceptance and commitment therapies
(18), and attention training (19). Finally, there are also programs
based on physical exercise (20), mindfulness (21), and relaxation
(22), even if the latter two are often incorporated into ICBT
protocols (23). In addition to the controlled trials, several studies
exist on moderators and mediators of outcome (e.g., 24), as well
as some qualitative studies on the clients experience during
ICBT (25).

While it is common to report effects in clinical trials, there
are also studies and reviews reporting negative effects and non-
response to ICBT. In two previous individual patient data meta-
analyses (IPDMA), we studied these two outcomes (26, 27).
With regards to negative effects in the form of deterioration,
5.8% of treated research participants showed such effects (26),
and non-response was present among 26.8% of participants (27).
When completing these two reviews based on our dataset of
controlled trials, a question emerged regarding response rates in
our ICBT studies as this was not reported in the previous ones

given uncertainties regarding definitions and scope of the two
previous reviews. In contrast to the standard of reporting mean
standardized differences with metrics like Cohen’s d, there is
far less agreement on how to define response in psychological
treatments studies in general, and specifically in CBT (28). Several
questions emerge when defining what constitutes a “response” to
treatment. In a review, 26, p. 73-74) mentioned several issues,
such as (a) number of measures used to define response, (b)
number of modalities (e.g., self-report versus observed behavior),
(c) blinding of assessors, (d) degree of change from baseline, and
(e) use of a clinical cut-off to determine if a client has reached
a non-clinical state (sometimes referred to as high end-state
or remission). In a seminal paper, Jacobson and Truax (29)
outlined guidelines for defining change from baseline (reliable
change index-RCI) and different ways to define what constitutes
being within a non-clinical range or having reached high end-
state function/remission. In the present review, we will use the
term “remission” to refer to what can be counted as high end-
state function, which allows us to be consistent with a previous
IPDMA on depression by Karyotaki et al. (30).

In their IPDMA on guided ICBT for depression focusing on
response and remission, Karyotaki et al. (30) included 24 RCTs
(4,889 participants) and compared guided ICBT with a control
group. The mean pooled response rate (based on RCI) at post-
treatment was 56.19%, and the mean remission rate at post-
treatment in the treatment groups (N = 26) was 38.51% based on
the RCI criteria (1.96)—two standard deviations improvement
from baseline for each measure. Given the dataset we coded
based on our own trials, we decided to conduct a new IPDMA
(31) knowing that we could use original data across studies
to investigate reliable change and remission (high end-state
function). As in our previous two IPDMAs (26, 27), we used
data from 29 clinical trials. The final dataset with complete data
consisted of 1,535 patients who had received ICBT, and trials
were categorized into three groups: anxiety disorders, depression/
mood disorders, and other conditions (i.e., erectile dysfunction,
relationship problems, and gambling disorder). The aim of the
current study was to determine the rates of treatment response
and remission in clients who had received ICBT in clinical trials
conducted by our group in Sweden. As a secondary exploratory
aim, we examined potential predictors of response.

MATERIALS AND METHODS

Individual Patient Data Meta-Analysis
As described in our two previous IPDMAs (26, 27), we used the
scores for individual client and outcome variable across studies
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(32). In IPDMAs, it is study factors that might be predictive
of treatment outcome using the raw data instead of group
means, as has been done in previous IPDMAs—for example,
on low-intensity psychological treatments (33) and Internet
interventions for problem drinking (34). As in the previous
IPDMAs, we aggregated available data from clinical trials that
we conducted. A complete description surrounding our data
collection procedure is presented in Rozental et al. (26). An
obvious limitation of using this method is that we cannot assess
the risk of bias, which is a common practice in systematic reviews
(32). However, by including trials from our own group, we were
able to obtain an overall view of response and remission, which we
assume could be representative, particularly for Swedish settings.
For a complete description of the inclusion and exclusion criteria
used, see 26, p.163).

The raw scores from each client in the included trials
were entered into one data matrix, and codes for background
variables were aligned. Given the complexity of modeling
reasons for missing data in such a heterogeneous group of
research participants and the fact that we were focused on
binary outcomes in this review, we decided to use a complete
case approach instead of multiple imputation, as we were
convinced that data were not missing completely at random
(35). Moreover, complete case analysis has been recommended
as the first approach when conducting meta-analyses, even if this
approach is followed by sensitivity analyses to detect possible
bias in estimates (36).

Sociodemographic variables were occasionally collapsed to
facilitate comparisons and to obtain consistency across trials (see
26, 27). Trials were categorized into three categories: (1) anxiety
disorders, (2) depression and mood disorders, and (3) other
(i.e., erectile dysfunction, relationship problems, and gambling
disorder). In Table 1, we present an overview of the clients’
sociodemographic variables in the trials included (the table
overlaps with Table 3 in 26, p. 169 but does not include the
control groups). We present data from baseline in the trials and
also the amount of missing data for the full sample.

Statistical Analysis

The RCI was chosen based on its widespread use for assessing
reliable change (29, 37). As is common practice, the RCI was
calculated by taking each individual change score and then
dividing this score by the standard error of the difference, i.e.,
SEgs = SDN2V1-r. In the formula, SD, corresponds to the
standard deviation of a condition at pre-treatment, and r is the
reliability estimate (38). We calculated RCIs for the primary
outcome measure of each included trial and used the test-retest
reliability for that specific trial measure (see Table 2; also reported
in 27). Basically, the RCI sets the limit for when a change score
is unlikely to be real (p = .05). Following the usual standards,
we calculated RCIs for which a change equal to z = 1.96 on the
basis of a standard deviation unit was used. Following this, each
participant in the trials could be classified as either a responder
or a non-responder to treatment, with the definition of response
being specific to each study and measure used, a similar method
to that used by Karyotaki et al. (30). Heterogeneity was tested by

entering response rates into the program comprehensive meta-
analysis (version 2.2.021; CMA).

We also followed the methods of Karyotaki et al. (30) when
calculating remission, again using criteria set by Jacobson and
Truax (29). Participants were classified as remitters if they moved
two standard deviations below the mean of the clinical group to
which they belonged in each study. The resulting cut-off scores
indicates remission, which is a hard criterion of remission, often
being equivalent to a symptom-free state. For six of the studies,
it was not possible to use the two standard deviation criteria due
to floor effects, so instead, we used one standard deviation as the
criterion in these cases.

In order to investigate possible predictors, we applied
binomial logistic regression and used either response or recovery
rates as dependent variables. All variables were entered into the
model simultaneously. In terms of the variables used, we selected
a few clinically relevant demographic and clinical predictors (54)
(31). We selected the same variables as in our previous IPDMAs
on deterioration (26) and non-response (27). The predictors
were (a) symptom severity at baseline, (b) civil status, (c) age,
(d) sick leave, (e) previous psychological treatment, (f) previous
or ongoing psychotropic medication, (g) educational level, (h)
diagnosis, and (i) gender. We also added a separate analysis of
the association between publication year and the two outcomes
response and recovery.

We present odds ratios (OR) with 95% confidence intervals
(CI) in order to reflect an increase or decrease in odds of
response and remission in relation to a reference category. In the
case of dichotomous predictors (such as gender), the OR reflects
the odds of response or remission when a client is female versus
male (reference). A positive OR thus means better response in
women. For continuous predictors (symptom severity at baseline
and age), the OR instead represents an increase of one standard
deviation above their respective mean. The statistical analyses
on predictors were performed using jamovi version 0.9.2.9 (55),
with the proportions of response and remission performed on a
complete case basis (see online Supplementary Material).

Ethics

The data in the current IPMA were derived from several clinical
trials, all of which had received ethical approval from the
respective regional ethical review boards at each study location.

RESULTS
Study Characteristics

The 29 clinical trials were coded according to the previously
predefined inclusion and exclusion criteria and deemed eligible
for the current IPDMA (see 26, 27 for further details). Raw
scores from all clients were entered into one spread sheet. The
exception was 46 clients who had received either psychodynamic
psychotherapy or interpersonal psychotherapy via the Internet
as a control condition. In total, 1,535 clients were included in
this IPDMA. The following diagnoses were included (clinical
trials, k): social anxiety disorder (9), depression (with/without
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TABLE 1 | Sociodemographic characteristics of the participants included in the analysis (based on Table 3 in 26).

Baseline characteristic ICBT (n = 1,864)

Full sample (n = 2,866) Missing data for the full sample

Gender: n (% female) 1,120 (61.0)
Age (years): M (SD) 40.4 (16.0)
Civil status: n (%)

Single 419 (32.7)
Relationship 861 (67.3)
Children: n (% yes) 506 (54.4)
Cohabitant: n (% yes) 256 (65.6)
Highest educational level: n (%)

Elementary school 46 (4.1)
High school/college 335 (30.1)
University 720 (64.7)
Postgraduate 12 (1.1)
Employment: n (%)

Unemployed 65 (11.2)
Student 78 (13.4)
Employed 402 (69.1)
Other 12 (2.1)
Retired 25 (4.3)
Primary diagnosis: n (%)

Anxiety disorders 930 (51.5)
Generalized anxiety disorder 141 (7.8)
Social anxiety disorder 541 (30.0)
Anxiety disorder NOS 11 (0.6)
Panic disorder (with/without agoraphobia) 61 (3.4)
Posttraumatic stress disorder 32 (1.8)
Anxiety disorder (with/without depression) 117 (6.5)
Specific phobia 26 (1.4)
Depression (with/without dysthymia) 439 (24.3)
Other 436 (24.2)
Erectile dysfunction 39 (2.2)
Relationship problems 80 (4.4)
Gambling disorder 317 (17.6)
Sick leave: n (% yes) 41 (5.9)
Previous psychological treatment: n (% yes) 534 (565.8)
Previous or ongoing psychotropic medication: 336 (32.0)
n (% yes)

Satisfaction with treatment: M (SD) © 2.9(1)
Treatment credibility: M (SD) ¢ 7.2(2.5)
Modules completed: M (SD) 6.6 (2.5)
Time per week: M (SD) ¢ 3.7 (8.0

1,800 (63.4) =
38.7 (12.8)

27 (0.9)°
29 (1)
744 (27)
668 (31.9)
1,424 (68.1)
780 (55)
354 (12.4)

1,446 (50.5)
2,337 (81.5)
1,099 (38.3)
86 (4.9)
530 (30)
1,137 (64.3)
14.(0.8)
1,968 (68.7)
93 (10.4)
138 (15.4)
607 (67.6)
24 (2.7)
36 (4)
88 (3.1)
1,681 (60.5)
279 (10)
965 (34.7)
31(1.1)
116 (4.2)
64 (2.3)
173 (6.2)

1,768 (61.7)
) 1,424 (49.7)
) 1,239 (43.2)

1,867 (88.2)
1,535 (72.5) ©
1,194 (56.4) ©
1,722 (81.9)

n.a., not applicable; NOS, not otherwise specified.

aValid percent, i.e., percent of available data, excluding missing data.
bPercent, i.e., percent of complete dataset, including missing data.
cSelf-rated 0-5.

9Self-rated 0-10.

¢Based on patients receiving treatment.

"Weighted mean and standard deviation.

9Number of hours per week.

dysthymia) (5), generalized anxiety disorder (3), anxiety disorder
(with/without depression) (3), mixed anxiety disorders (e.g.,
panic disorder as well as social anxiety disorder) (2), specific
phobia (2), posttraumatic stress disorder (1), panic disorder
(with/without agoraphobia) (1), gambling disorder (1), erectile
dysfunction (1), and relationship problems (1) (see 26, p.6).
Briefly, most participants in the trials had been recruited from
the general population based on self-referral (n =27). A common
practice in the trials was to use structured telephone interviews
such as the Structured Clinical Interview for DSM-IV-Axis I
Disorders (56) or the MINI-International Neuropsychiatric
Interview (57). Some studies had used diagnosis-specific

instruments such as the Clinician-Administered PTSD Scale
(58). For a description of treatment content original studies, (see
26, 27). The amount of missing data for the primary outcome
measures at post-treatment was 12.9%. A complete overview of
the clinical trials is presented in Table 3 (which to some extent
overlaps with Table 3 in 27 but with different results presented).

Response and Remission Rates

Using the RCI criteria for detecting response, 1,027 (69.9%; 95%
CI: 67.61-72.19) of the 1,535 participants receiving treatment
were categorized as treatment responders when using an RCI
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TABLE 2 | Test-retest reliabilities used for calculating improvement rates based on the reliable change index (same Table as in 27, p. 6).

Primary outcome Test-retest reliability Time period Population Reference

Beck Anxiety Inventory r=0.81 2 weeks Normal Saemundsson et al. (39)

Liebowitz Social Anxiety r=0.93 8 weeks Normal Heeren et al. (40)

Scale—self-report

Panic Disorder Severity p=0.94 2 days Patient Lee et al. (41). Reliability

Scale—self-report and validity of the self-report
version of the Panic Disorder
Severity Scale in Korea.
Depression and anxiety,
26(8), E120-E123.

Patient Health Questionnaire— r=0.94 2 weeks Patient Zuithoff et al. (42)

nine items

International index of erectile r=0.84 4 weeks Patient Rosen et al. (43)

functioning—five items @

Beck Depression Inventory r=0.77 b Normal Beck and Steer (44)

Impact of Event Scale—revised r=0.89-0.94°¢ 6 months Patient Sundin and Horowitz, (45)

M =0.92

Generalized Anxiety Disorder— ICC =0.83 1 week Patient Spitzer et al. (46)

seven items

Penn State Worry r=0.84 3 weeks Normal Pallesen et al. (47)

Questionnaire

Body Sensations Questionnaire r=0.89 3 months Patient Arrindell (48)

Dyadic Adjustment Scale @ r=0.87 2 weeks Patient Carey et al. (49)

Snake Anxiety Questionnaire r=0.78 1 month Normal Klorman et al. (50)

Montgomery—,&sberg ICC=0.78 1 week Patient Fantino and Moore, (51)

Depression Rating

Scale—self-report

Spider Phobia Questionnaire r=0.94 3 weeks Normal Muris and Merckelbach, (52)

The NORC Diagnostic Screen r=0.98-0.99 ¢ 1 week Patient Gerstein et al. (53)

for Gambling Problems M =0.98

NORC, a National Organization for Research at the University of Chicago.
@ Reversed scales, higher scores indicate less problems.

b Information regarding the time period was unavailable.

¢ Separate estimates for the two subscales.

9 Lifetime test statistic and past year test statistic.

of z = 1.96. The lowest rates were found in the trials on erectile
dysfunction (12.1%) and older adults with anxiety (27.3%),
whereas the highest rates were found in the trials on gambling
(93.6%) and spider phobia (92.3%). As seen in Table 3, the
proportions varied, which was confirmed by the CMA program
showing a significant heterogeneity (I?= 87.5%; Q = 223, p <.001).

Remission was achieved in 540 participants (35.2%; 95% CI:
32.81-37.59) when adjusting for floor effects (the unadjusted
proportion was 31.9%). There was a large variation with ranging
from 0% (erectile dysfunction, depression, and bias modification
for social anxiety disorder) to 82% (gambling) and 69% (spider
phobia). As with the response rates, a significant heterogeneity
was found (2= 91.6%; Q = 334, p <.001).

Predictors of Response

Binomial logistic regressions were calculated with the predefined
variables entered as predictors of response. Results are presented
in Table 4 with OR and 95% CI for each predictor. The results
that indicate a higher symptom severity on the primary outcome
measure at baseline was predictive of better outcome. The odds
for responding to treatment decreased when having an anxiety
disorder as compared to depression/mood disorder and other
diagnoses (i.e., erectile dysfunction, relationship problems, and

gambling disorder), and the odds increased if the subject was
female. The other variables were not predictive of response.

We also repeated the analyses with remission as outcome (see
Table 5). In this analysis, symptom severity at pre-treatment was
marginally associated with less remission (OR = 0.81). As with
the analysis for response, the odds for remission were lower if the
subject suffered from anxiety. Gender and the other variables did
not reach statistical significance. Publication year was unrelated
to response and remission.

DISCUSSION

The aim of this IPDMA was to obtain estimates of response and
remission rates for ICBT with a range of conditions categorized
into three groups (anxiety, depression, and other). In line with a
previous IPDMA on depression by Karyotaki et al. (30) which
included trials from different countries, we found that 65.6% of
the treated research participants could be classified as treatment
responders. This is slightly higher than the 56.19% reported by
Karyotaki et al. (30). While Karyotaki et al. (30) imputed missing
data, they also reported that the estimates between complete
case analysis and the imputed dataset were minor. In addition,
we found that 35.0% of participants could be classified as having
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TABLE 3 | Characteristics and rates of improvement and recovery for the clinical trials included in the individual patient data meta-analysis.

Study Recruitment  Screening Primary diagnosis Treatment (n) Control (n) Modules/ Primary Additional Improvement Recovery
interview weeks or outcome outcomes n (%)* n (%)*
sessions
IMA (21) General SCID-I Panic disorder, social Unguided Wait-list with 8 modules/8 BAI BDI, QOLI, ISl 26 (66.7%) 23 (569.0%)
population anxiety disorder, mindfulness with discussion weeks
generalized anxiety FAQ (42) forum (46)
disorder, anxiety
disorder NOS
ACT Smart (59) General SCID-I Panic disorder, social Unguided ACT (48), Wait-list (47) 8 LSAS-SR, PHQ-9, GAD-7, 38 (49.4%) 8(10.4%)
population anxiety disorder guided ACT (48) modules/10 PDSS-SR&  QOLI
weeks
ACTUA (60) General SCID-I Depression Guided physical n.a. 8 PHQ-9 GAD-7, QOLI ¢ 146 (75.3%) 84 (43.3%)
population activity (164), guided modules/12
behavioral activation weeks
(158) 0
ADAM (61) General Semi- Erectile dysfunction Guided CBT (39) Wait-list with 7 modules/7 IIEF-5 IIEF, RAS, BDI, 4(12.1%) 0 (0.0%)
population structured discussion weeks BAI
interview, forum (39)
IIEF-5
Challenger (62) General MINI Social anxiety Unguided CBT Wait-list (69) 9 modules/6 LSAS-SR GAD-7, PHQ-9, 40 (62.5%) 18 (28.1%)
population disorder with smartphone weeks QOLI, BBQ,
application Mini-SPIN
(68), unguided
bibliotherapy (70)
Stella (63) General SCID-I Depression Guided CBT (33), n.a. 8 modules/8 BDI MADRS-S, BAI, 27 (567.5%) 0 (0.0%)
population and Il group therapy (36), weeks, 8 HAM-D, QOLI,
guided CBT as sessions
preferred choice (16)
Depressionshjélpen  General SCID-I Depression Guided CBT (40) Wait-list (40) 7 modules/8 BDI MADRS-S, BAI, 26 (66.7%) 2 (6.1%)
(64) population weeks QOLI, WAI
Tellus (65) General CAPS Posttraumatic stress Guided CBT (31) Wait-list with 8 modules/8 IES-R PDS, BDI, BAI, 21 (75%) 11 (39.3%)
population disorder support (31) @ weeks QOoLl
Klara (66) General SCID-I Depression Guided CBT (29), Wait-list (29) 7 modules/8 BDI MADRS-S, BAI, 47 (83.9%) 4 (7.1%)
population guided CBT via email weeks QOLI
(30)
QOroshjalpen (18) General SCID-I Generalized anxiety Guided ACT (52) Wait-list (51) 7 modules/9 GAD-7 PSWQ, GAD- 27 (64.3%) 15 (35.7%)
population disorder weeks Q-IV, BAI,
MADRS-S, PHQ-
9, QOLI
Nova 1 (67) General SCID-I Anxiety disorder with/ Guided CBT (53) n.a. 10 BAI MADRS-S, 21 (42.0%) 14 (28.0%)
population without comorbid modules/10 CORE-OM, QOLI
depression weeks ©
Nova 2 (68) Primary care SCID-I Anxiety disorder with/ Guided CBT (51) Wait-list (50) 10 BAI MADRS-S, 15 (39.5%) 1(2.6%)
without comorbid modules/10 CORE-OM, QOLI
depression weeks
(Continued)
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TABLE 3 | Continued

Study Recruitment Screening Primary diagnosis Treatment (n) Control (n) Modules/ Primary Additional Improvement Recovery
interview weeks or outcome outcomes n (%)* n (%)*
sessions
Origo 1 (23) General SCID-I Generalized anxiety Guided CBT (44) Wait-list (45) 8 modules/8 PSWQ GAD-Q-IV, 23 (62.2%) 14 (37.8%)
population disorder weeks STAI, BAI, BDI,
MADRS-S, QOLI
Origo 2 (69) General SCID-I Generalized anxiety Guided CBT (27) ¢ Wait-list (27) 8 modules/8 PSWQ GADQ-IV, 11 (47.8%) 4 (17.4%)
population disorder weeks MADRS-S, BDI,
BAI, STAI, QOLI
Panik 2 (70) General SCID-l, Panic disorder Guided CBT (25), n.a. 10 BSQ ACQ, M, BAI, 17 (68.0%) 10 (40.0%)
population CIDI face-to-face CBT (24) modules/10 BDI, QOLI
weeks, 10
sessions
Pia’ General SCID-I Relationship problems ~ Guided CBT (80) Wait-list with 10 DAS MSI, BDI, BAI, 21 (31.3%) 7 (10.5%)
population discussion modules/10 QoL
forum (78) weeks
Progredi (20) General SCID-I Depression Guided CBT with Wait-list (24) 9 modules/9 MADRS-S BDI, BAI, QOLI ¢ 15 (62.5%) 10 (41.7%)
population physical activity (24) weeks
Fobal snake (71) General SCID-I Specific phobia Guided CBT (13), n.a. 4 modules/4 SNAQ ADIS, FSS, BAI, 10 (83.3%) 7 (568.3%)
population face-to-face CBT (13) weeks, 2 BDI
sessions "
Sofie 13 (72) General SCID-I Social anxiety Guided CBT with n.a. 9 modules/9 LSAS-SR SIAS, SPS, 88 (73.5%) 41 (34.5%)
population disorder CBM (61), Guided weeks | MADRS-S, QOLI
CBT without CBM
(65),
Sofie 9 (73) General SCID-I Social anxiety Guided CBT (40) Attention bias 9 modules/9 LSAS-SR SIAS, SPS, 27 (73.0%) 0 (0.0%)
population and Il disorder modification (39) weeks SPSQ, BAI,
MADRS-S, QOLI
Sofie 12 (74) General SCID-l, Social anxiety Guided CBT n.a. 9 modules/9 LSAS-SR k 19 (79.2%) 7 (29.2%)
population MINI disorder with smartphone weeks
application (24) 1
Sofie 1 (75) General SCID-I Social anxiety Guided CBT (32) Wait-list (32) 9 modules/9 LSAS-SR SIAS, SPS, 22 (75.9%) 7 (24.1%)
population disorder weeks SPSQ, BAI,
MADRS-S, QOLI
Sofie 2 (76) General SCID-I Social anxiety Guided CBT (29) Wait-list (28) 9 modules/9 LSAS-SR SIAS, SPS, 19 (65.5%) 7 (24.1%)
population disorder weeks SPSQ, BAI,
MADRS-S, QOLI,
Sofie 3 (77) Students SCID-I Social anxiety Guided CBT (19), n.a. 9 modules/9 LSAS-SR SIAS, SPS, 22 (569.5%) 3(8.1%)
disorder guided CBT with weeks, 5 SPSQ, BAI,
group sessions (18) sessions MADR-S, QOLI
Sofie 4 (78) General SCID-I Social anxiety Guided CBT with Wait-list (40) 9 modules/9 LSAS-SR SIAS, SPS, 22 (55.0%) 10 (25.0%)
population and Il disorder discussion forum weeks SPSQ, BAI,
(40), unguided MADR-S, QOLI
bibliotherapy (40)
(Continued)
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TABLE 3 | Continued

Study Recruitment  Screening Primary diagnosis Treatment (n) Control (n) Modules/ Primary Additional Improvement Recovery
interview weeks or outcome outcomes n (%)* n (%)*
sessions
Sofie 5 (78) General SCID | Social anxiety Guided AR (29), n.a. 9 modules/9 LSAS-SR SIAS, SPS, 34 (63.0%) 27 (560.0%)
population disorder guided CBT with weeks SPSQ, BAI,
discussion forum MADR-S, QOLI
(29), unguided
bibliotherapy
(29), unguided
bibliotherapy with
discussion forum (28)
Elsa (79) General SCID-I Anxiety disorder with/ Guided CBT (33) Wait-list with 8 modules/8 BAI MADRS-S, 6 (27.3%) 3 (13.6%)
population without comorbid support (33) weeks ! CORE-OM,
depression PHQ-9, GAD-7,
QOLI
Fobal spider (80) General SCID-I Specific phobia Guided CBT (13), n.a. 5 modules/4 SPQ ADIS, FSS, BA|, 12 (92.3%) 9 (69.2%)
population face-to-face CBT (14) weeks, 2 BDI
sessions "
Gambling (81) General n.a. Gambling disorder Guided CBT with n.a. 8 modules/8 NODS HADS, QOLI 221 (93.6%) 194 (82.2%)
population discussion forum weeks
(317)
Total 1,027 (69.9%) 540 (35.2%)

SCID-I, structural clinical interview for DSM-1V axis | disorders; NOS, not otherwise specified; FAQ, frequently asked questions; BAI, beck anxiety inventory; BDI, beck depression inventory; QOLI, quality of life inventory; ISI, insomnia
severity index; n.a., not applicable; ACT, acceptance and commitment herapy; LSAS-SR, Liebowitz social anxiety scale— self-report; PDSS-SR, panic disorder severity scale—self-report; PHQ-9, patient health questionnaire—nine
items; GAD-7, generalized anxiety disorder—seven items; BA, behavioral activation; MADRS-S, montgomery-asberg depression rating scale—self-report; IIEF-5, International Index of erectile functioning—five items, CBT, cognitive
behavior therapy; IIEF, International index of erectile functioning; RAS, Relationship assessment scale; MINI, the MINI-International neuropsychiatric interview; BBQ, Brunnsviken brief quality of life inventory; Mini-SPIN, mini-social
phobia inventory; HAM-D, Hamilton rating scale for depression; WAI, Working alliance inventory; CAPS, Clinician-administered PTSD scale for DSM-IV; IES-R, Impact of event scale—revised,; PDS, Posttraumatic diagnostic scale;
PSWQ, Penn ptate worry questionnaire; GAD-Q-IV, Generalized anxiety disorder questionnaire; CORE-OM, Clinical outcome in routine evaluation—outcome measure; STAI, State-trait anxiety inventory; CIDI, Composite international
diagnostic interview; ACQ, Agoraphobic cognitions questionnaire; BSQ, Body sensations questionnaire; Ml, Mobility inventory; DAS, Dyadic adjustment scale; MSI, Marital status inventory; SNAQ, Snake anxiety questionnaire;
ADIS, anxiety disorders interview schedule; FSS, Fear Survey schedule; CBM, Cognitive bias modification; SIAS, Social interaction anxiety scale; SPS, Social phobia scale; SPSQ, Social Phobia screening questionnaire; AR, applied

relaxation; SPQ, Spider phobia questionnaire; NODS, the NORC diagnostic screen for gambling problems.

*Based on complete case analysis, i.e., only complete data.

aSeparate analyses of deterioration were conducted for the two primary outcome measures depending on the diagnosis of the patient.

bFour treatment condiitions were included in the studly, with/without treatment rationale, respectively, but are pooled in the current analysis.

¢An additional outcome measure, International Physical Activity Questionnaire, IPAQ, was used in the study but is not included in the current analysis.
dPassive control with the possibility to contact the research team if needed.

ePatients were able to choose 10 out of 16 modules to be completed during 10 weeks.

'Patients were able to choose 10 out of 19 modules to be completed during 10 weeks.

9An additional treatment group, guided psychodynamic therapy, was also used in the study but is not included in the current analysis.

"One brief orientation session and one session of 3-h prolonged exposure.

'In addition to 2 weeks of CBM.

JAn additional treatment group, interpersonal psychotherapy, was also used in the study but is not included in the current analysis.

kAdditional outcome measures were included in the original study but lost in the raw data file.

IPatients were able to complete up to eight modules selected by the therapist.

TAndersson G, Burman M, Noriander A-K, Magnusson K, Stalby M, Svensk M, et al. Internet-delivered couples therapy: a randomized controlled trial. (2019). Unpublished manuscript.
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TABLE 4 | Significance levels, odds ratios, and 95% confidence intervals (Cl)
for predictors of response.

Predictor (reference) OR Lower Upper P
Cl Cl

Symptom severity at baseline 1.36 1.12 1.65 <.01

(lower severity)

Civil status (single) 1.20 0.75 1.91 .45

Previous psychological treatment 0.77 0.50 1.19 .23

(no)

Previous or ongoing psychotropic 0.94 0.58 1.54 .82

medication (no)

Sick leave (no) 0.41 0.16 1.06 .07

Educational level (below university 0.72 0.47 1.1 14

level)

Age (lower age) 1.01 0.99 1.02 .28

Diagnosis, anxiety disorders 0.51 0.33 0.79 <.01

(depression/mood disorder and

other)

Gender (male) 2.22 1.43 3.44 <.001

OR, odds ratio; Cl, 95% confidence interval; p, p-value.

TABLE 5 | Significance levels, odds ratios, and 95% confidence intervals (Cl)
for predictors of recovery.

Predictor (reference) OR Lower Upper CI P
Cl

Symptom severity at baseline 0.81 0.66 1.00 .05

(lower severity)

Civil status (single) 0.98 0.59 1.64 .94

Previous psychological 0.65 0.41 1.04 .07

treatment (no)

Previous or ongoing 1.33 0.77 2.30 .30

psychotropic medication (no)

Sick leave (no) 0.65 0.21 2.00 44

Educational level (below 0.73 0.46 1.16 18

university level)

Age (lower age) 1.00 0.99 1.02 .98

Diagnosis, anxiety disorders 0.28 0.16 0.47 <

(depression/mood disorder .001

and other)

Gender (male) 1.38 0.83 2.28 .21

OR, odds ratio; Cl, 95% confidence interval; p, p-value.

remitted, which is slightly lower than the 38.51% remission rate
reported by Karyotaki et al. (30). Moreover, we had a problem
with floor effects and if not considering that our estimate is even
lower (31.9%). Overall, the results are rather similar to Karyotaki
et al. (30) in that roughly half of clients showed improvement
following ICBT and remission was achieved by a third.

Given these estimates, the outstanding question is how well
this compares against face-to-face CBT. As previously mentioned,
there are a few studies in which clients have been randomly
assigned either face-to-face CBT or therapist-guided CBT. In the
most recent of such study, Carlbring et al. (5) found no differences
in effect. The response rates in CBT across different disorders and
conditions are difficult to estimate; as to our knowledge, there is
no similar IPDMA on response rates in face-to-face CBT. The
closest we can get is a meta-analysis on anxiety disorders based
on published data (28). In that review, 31% of the studies had

defined response using RCI, and the results were similar to the
range found in this analysis (44.5-51.1%). However, Loerinc
etal. (28) also reported that the use of RCI in combination with a
clinical cut-off (as was done in the present study) was associated
with a 28% lower response rate (or, as expressed in this study,
the remission rate was 28% lower than the RCI response rate).
The difference we found was somewhat larger, as about half of
the responders also showed remission. From a more naturalistic
perspective, Gyani et al. (82) reported that 63.7% of participants
in their clinical sample showed reliable improvement following
evidence-based face-to-face treatment. In a recent meta-analysis,
Springer et al. (83) reported a remission estimate as high as 51%
(compared to our estimate of 35%). As stated by Loerinc et al.
(28), there is a large variation in how to define both response
and remission in CBT trials; thus, one advantage of the approach
taken here is that we can use the same approach across studies.
However, the definition of remission used (two SDs below the
pre-treatment mean) was impossible in some studies (leading
us to correct that estimate) and unrealistic in others. Another
disadvantage of a statistical definition of response and remission
is that it is heavily dependent on the sample upon which it is
calculated. This pertains to both RCI and recovery as outlined
by Jacobson and Truax (29). Another approach would have been
to determine criteria for response and remission independently
of the study, which is possible when there is data on non-clinical
samples. For example, on the Beck Depression Inventory (44),
a 10-point reduction could be seen as indicative of response,
and 13-point reduction indicative of recovery. Applying these
criteria for the Stella trial (see Table 3; 63), in which 57.5% of
participants responded according to the RCI and 0% remitted,
the corresponding figures of using a 10-point reduction (53.1%)
and a score of 13 or below on the BDI (59.4%) paints a slightly
different picture (although the results are similar between the
RCI criteria and the 10-point reduction). In particular, the
difference between the 0% classified as remitters versus the 59.4%
having a score indicating minimal depression (44) shows the
importance of response definitions (for a detailed discussion,
see 37). However, in the present IPDMA, we found it to be of
value to use similar criteria across trials. Future research could
focus more on the external criteria of improvement instead of
study-specific criteria. Unfortunately, the BDI is an exception,
being widely used in many trials, and for some conditions and
measures included in this IPDMA, cut-off scores and non-
clinical norms have not been established.

In the present IPDMA, we conducted exploratory analyses to
see if response could be predicted. It is important to note that
there was no firm theoretical basis for our selection of predictors
and, therefore, our findings must be interpreted with caution, as
the identification of a significant predictor could have practical
implications for future treatment recommendations. This is
particularly the case when findings are based on samples larger
than is commonly used in psychotherapy trials. However, the
finding that symptom severity was not a negative predictor, but
rather the opposite is in line with a previous IPDMA on low-
intensity interventions for depression (33). From a clinical point
of view, this makes sense, as having symptoms makes treatment
more relevant than if subclinical or even different symptoms are
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present in the client. However, it also suggests that our ICBT
trials probably included participants without severe symptoms. It
is therefore possible that this finding is based on selection criteria
used in trials and not necessarily relevant for clinical practice
when treatment is offered with fewer restrictions. In contrast
to the finding for response, we found a small negative effect of
pre-treatment severity for the prediction of remission. These two
conflicting results may indicate that large improvements are less
likely if the client has more symptoms. However, as remission
requires a low level of symptoms, it is less likely that a client
with many symptoms will reach that low level. As in treatment
research in general, it could be that the search for predictors is
best pursued in ordinary clinical settings rather than in well-
controlled trials. On a promising note, large ICBT effectiveness
studies are being reported (84), which may provide clearer insight
into the efficacy of different approaches for different populations.

The odds ratio in favor of female participants was surprisingly
high (OR =2.22), which is hard to explain as this is not a consistent
result from previous individual trials. One possible explanation
is the fact that the gender proportions in trials are nested with
the condition treated. For example, in a typical depression trial,
there is a majority of women, whereas in other conditions, there
are more or less equal proportions of men and women, while
some studies have only men (e.g., erectile dysfunction). The
overall takeaway message here is that this finding needs further
investigation in future trials to confirm its veracity. Gender was
not found to be predictive of remission.

Interestingly, while the IPDMA by Karyotaki et al. (30) found
old age to be weakly associated with better response (OR = 1.01),
there was no such effect in this study suggesting that age is not
a predictor of outcome. In Karyotaki et al’s (30) complete case
analyses, baseline severity (OR = 1.16) was found to predict better
outcome, which was in line with our findings (but not in their
intention to treat analyses). Gender did not predict outcome in
Karyotaki et al’s (30) IPDMA, but, again, their review focused on
only depression which means a larger portion of the population
was likely female.

In this IPDMA, we found decreased odds for responding
to treatment when having an anxiety disorder as compared
to depression/mood disorders or other (erectile dysfunction,
relationship problems, and gambling disorder). This was a small
effect, but still puzzling and hard to understand given that the
overall picture is the opposite—indicating a higher response to
ICBT in clients with anxiety disorders. Anxiety disorders were
also found to be predictive of lower rates of remission.

While non-significant findings cannot be viewed as proof of
absence of an effect, it is still interesting that ICBT has had marginal
success in finding predictors of change as well as moderators and
mediators of outcome (1). There are several possible reasons for
this. First, participants in trials are not selected for their differences.
Rather, they are chosen based on diagnostic criteria, access to the
Internet, willingness to be a research participant, etc., all of which
likely reduce the chance of identifying accurate predictors. Second,
predictors of dropout (85) may ultimately be more illuminating,
even if a given IPDMA was on self-guided ICBT for depressive
symptoms. It is, however, interesting to note that they found
that male gender (RR = 1.08) and co-morbid anxiety symptoms

(RR = 1.18) significantly increased the risk of dropping out of the
study, which is in line with our findings with regards to gender
and anxiety disorders. In spite of the overall inconsistency in
findings and lack of findings, we believe that IPDMA is a powerful
and reliable tool for answering questions regarding predictors of
response (86). However, this will require concerted efforts to align
both outcome measures as well as data on predictors in order
to make studies comparable. Even if we were co-workers and
principal investigators in the trials included in this IPDMA, the
data were not consistent with regards to background variables etc.
It becomes even more problematic when attempting to combine
datasets from different research groups.

This study had several limitations. We focus on four, knowing
that there are further objections that could be raised. First, we
only included our own trials, which were conducted in Sweden.
IPDMAs are often selective, as original data sometimes cannot
be obtained from authors, but in this case, we cannot generalize
the results outside of our own culture and setting. In addition
to not including trials from international groups, we also did
not include the most recent and unpublished trials from our
own groups, and there are other groups in Sweden with trials
that were also not included. Furthermore, with the focus on our
own studies conducted over a period close to 20 years, there is a
possibility of time trends, which we did not focus on in this study.
Technological changes may not influence effects, but, to give an
example, early studies relied more on printing out text materials
(87), whereas recent studies are typically delivered via online
platforms (e.g., responsive to the presentation format, such as
smartphones or computers) (2). Second, even if this limitation
is not unique for ICBT, outcome measures were largely based on
self-report. Such measures are useful and generally have good
psychometric properties but still present a possible risk that self-
reported changes do not correspond with actual behavior changes
and do not conform to the findings of an interview. Third, as
commented on by Loerinc et al. (28), treatment response can be
defined by several measures, but here, we focused only on the
primary outcomes. Our dataset on IPDMA could also be used
to analyze effects on other secondary measures of constructs,
like quality of life, as several of our studies have used the same
measure for this construct (e.g., 88), and it has been reported
that the effects of ICBT might be lower on that construct (89).
The fourth limitation relates to the statistical methods used. We
decided to report on a complete case basis, but we could not
exclude bias, as missing data was not considered.

CONCLUSIONS

In spite of the limitations, the present IPDMA suggests that ICBT
can lead to major reductions in symptoms and that more than half
of clients, on average, respond to treatment. A lower proportion
remits; thus, there is room for improvement. It is possible that
women benefit more from ICBT based on our findings, and
symptom severity seems to be predictive of outcome, but these
findings should be interpreted with caution. Our findings that
studies on clients with anxiety disorders were associated with less
response is also notable but should be regarded with care. Future
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IPDMAs should include more trials and should also consider
secondary outcomes, such as quality of life.

DATA AVAILABILITY STATEMENT

The datasets analyzed in this manuscript are not publicly
available. Requests to access the datasets should be directed to
gerhard.andersson@liu.se.

AUTHOR CONTRIBUTIONS

All of the authors contributed in the process of completing the
current study and writing the final manuscript. AR conducted the
aggregation of raw scores into a single data matrix and completed
the statistical analysis with input from GA and PC. GA drafted
the first version of the text and did additional calculations,

REFERENCES

(* References marked with an asterisk indicate studies included

in the meta-analysis.)
1. Andersson G. Internet interventions: past, present and future. Internet Interv
(2018) 12:181-8. doi: 10.1016/j.invent.2018.03.008
2. Vlaescu G, Alasjo A, Miloff A, Carlbring P, Andersson G. Features
and functionality of the Iterapi platform for internet-based
psychological treatment. Internet Interv (2016) 6:107-14. doi: 10.1016/j.
invent.2016.09.006
3. Andersson G. The internet and CBT: a clinical guide. Boca Raton: CRC Press
(2015). doi: 10.1201/b13645
4. Baumeister H, Reichler L, Munzinger M, Lin J. The impact of guidance on
Internet-based mental health interventions—a systematic review. Internet
Interv (2014) 1:205-15. doi: 10.1016/j.invent.2014.08.003
5. Carlbring P, Andersson G, Cuijpers P, Riper H, Hedman-Lagerlof E. Internet-
based vs. face-to-face cognitive behavior therapy for psychiatric and somatic
disorders: an updated systematic review and meta-analysis. Cogn Behav Ther
(2018) 47:1-18. doi: 10.1080/16506073.2017.1401115
6. Andersson G, Rozental A, Shafran R, Carlbring P. Long-term effects of
internet-supported cognitive behavior therapy. Expert Rev Neurother (2018)
18:21-8. doi: 10.1080/14737175.2018.1400381
7. Andersson G, Hedman E. Effectiveness of guided Internet-delivered
cognitive behaviour therapy in regular clinical settings. Verhaltenstherapie
(2013) 23:140-8. doi: 10.1159/000354779
8. Vigerland S, Lenhard F, Bonnert M, Lalouni M, Hedman E, Ahlen J, et al.
Internet-delivered cognitive behavior therapy for children and adolescents:
a systematic review and meta-analysis. Clin Psychol Rev (2016) 50:1-10. doi:
10.1016/j.cpr.2016.09.005
9. Andersson G, Carlbring P, Titov N, Lindefors N (2019). Internet
interventions for adults with anxiety and mood disorders: A narrative
umbrella review of recent meta-analyses. Can | Psychiatry 64: 465-470. doi:
10.1177/0706743719839381
Dear BE, Zou JB, Ali S, Lorian CN, Johnston L, Sheehan J, et al. Clinical and
cost-effectiveness of therapist-guided internet-delivered cognitive behavior
therapy for older adults with symptoms of anxiety: a randomized controlled
trial. Behav Ther (2015b) 46:206-17. doi: 10.1016/j.beth.2014.09.007
Nygren T, Brohede D, Koshnawa K, Osmana SS, Johansson R, Andersson G.
Internet-based treatment of depressive symptoms in a Kurdish population:
a randomized controlled trial. J Clin Psychol (2019) 75:985-98. doi: 10.1002/
jclp.22753

10.

11.

while AR and PC provided feedback and reviewed and revised
the manuscript.

ACKNOWLEDGMENTS

The authors would like to thank all of the students, researchers,
clinicians, and administrative staff who, over the years, have been
involved in the clinical trials that were included in the individual
patient data meta-analysis. GA also thanks Linkoping University for
support in the form of a professor contract. The code to analyse the
data using jamovi can be obtained found in the online supplement.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00749/
full#supplementary-material

12. Rozental A, Forsell E, Svensson A, Andersson G, Carlbring P. Internet-
based cognitive behavior therapy for procrastination: a randomized
controlled trial. J Consult Clin Psychol (2015) 83:808-24. doi: 10.1037/
ccp0000023

Sijbrandij M, Kunovski I, Cuijpers P. Effectiveness of internet-delivered
cognitive behavioral therapy for posttraumatic stress disorder: a systematic
review and meta-analysis. Depress Anxiety (2016) 33:783-91. doi: 10.1002/
da.22533

Pasdrelu C, Andersson G, Bergman Nordgren L, Dobrean A. Internet-
delivered transdiagnostic and tailored cognitive behavioral therapy for
anxiety and depression: a systematic review and meta-analysis. Cogn Behav
Ther (2017) 46:1-28. doi: 10.1080/16506073.2016.1231219

Dear BE, Staples LG, Terides MD, Karin E, Zou ], Johnston L, et al.
Transdiagnostic versus disorder-specific and clinician-guided versus self-
guided internet-delivered treatment for generalized anxiety disorder and
comorbid disorders: a randomized controlled trial. ] Anxiety Disord (2015a)
36:63-77. doi: 10.1016/j.janxdis.2015.09.003

Johansson R, Hesslow T, Ljotsson B, Jansson A, Jonsson L, Férdig S, et al.
Internet-based affect-focused psychodynamic therapy for social anxiety
disorder: a randomized controlled trial with 2-year follow-up. Psychotherapy
(2017) 54:351-60. doi: 10.1037/pst0000147

Donker T, Bennett K, Bennett A, Mackinnon A, van Straten A, Cuijpers P,
et al. Internet-delivered interpersonal psychotherapy versus internet-
delivered cognitive behavioral therapy for adults with depressive symptoms:
randomized controlled noninferiority trial. ] Med Internet Res (2013) 15:82.
doi: 10.2196/jmir.2307

Dahlin M, Andersson G, Magnusson K, Johansson T, Sjégren J, Hakansson A,
et al. Internet-delivered acceptance-based behaviour therapy for generalized
anxiety disorder: a randomized controlled trial. Behav Res Ther (2016)
77:86-95. doi: 10.1016/j.brat.2015.12.007

Boettcher ], Berger T, Renneberg B. Internet-based attention training for
social anxiety: a randomized controlled trial. Cogn Ther Res (2012) 36:552—
36. doi: 10.1007/s10608-011-9374-y

*Strom M, Uckelstam C-J, Andersson G, Hassmén P, Umefjord G, Carlbring
P. Internet-delivered therapist-guided physical activity for mild to moderate
depression: a randomized controlled trial. Peer] (2013) 1:e178. doi: 10.7717/
peerj.178

*Boettcher J, Astrom V, Pahlsson D, Schenstrom O, Andersson G,
Carlbring P. Internet-based mindfulness treatment for anxiety disorders: a
randomized controlled trial. Behav Ther (2014) 45:241-53. doi: 10.1016/j.
beth.2013.11.003

13.

14.

15.

16.

17.

18.

19.

20.

21.

Frontiers in Psychiatry | www.frontiersin.org

61

October 2019 | Volume 10 | Article 749


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org
emailto:gerhard.andersson@liu.se
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00749/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00749/full#supplementary-material
https://doi.org/10.1016/j.invent.2018.03.008
https://doi.org/10.1016/j.invent.2016.09.006
https://doi.org/10.1016/j.invent.2016.09.006
https://doi.org/10.1201/b13645
https://doi.org/10.1016/j.invent.2014.08.003
https://doi.org/10.1080/16506073.2017.1401115
https://doi.org/10.1080/14737175.2018.1400381
https://doi.org/10.1159/000354779
https://doi.org/10.1016/j.cpr.2016.09.005
http://doi.org/10.1177/0706743719839381
https://doi.org/10.1016/j.beth.2014.09.007
https://doi.org/10.1002/jclp.22753
https://doi.org/10.1002/jclp.22753
https://doi.org/10.1037/ccp0000023
https://doi.org/10.1037/ccp0000023
https://doi.org/10.1002/da.22533
https://doi.org/10.1002/da.22533
https://doi.org/10.1080/16506073.2016.1231219
https://doi.org/10.1016/j.janxdis.2015.09.003
https://doi.org/10.1037/pst0000147
https://doi.org/10.2196/jmir.2307
https://doi.org/10.1016/j.brat.2015.12.007
https://doi.org/10.1007/s10608-011-9374-y
https://doi.org/10.7717/peerj.178
https://doi.org/10.7717/peerj.178
https://doi.org/10.1016/j.beth.2013.11.003
https://doi.org/10.1016/j.beth.2013.11.003

Andersson et al.

Remission and Response in ICBT

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

Carlbring P, Ekselius L, Andersson G. Treatment of panic disorder via the
Internet: a randomized trial of CBT vs. applied relaxation. J Behav Ther Exp
Psychiatry (2003) 34:129-40. doi: 10.1016/S0005-7916(03)00026-0

*Paxling B, Almlov J, Dahlin M, Carlbring P, Breitholtz E, Eriksson T, et al.
Guided internet-delivered cognitive behavior therapy for generalized anxiety
disorder: a randomized controlled trial. Cogn Behav Ther (2011) 40:159-73.
doi: 10.1080/16506073.2011.576699

Hedman E, Andersson E, Andersson G, Lindefors N, Lekander M, Riick C,
etal. Mediators in Internet-based cognitive behavior therapy for severe health
anxiety. PLoS One (2013) 8:€77752. doi: 10.1371/journal.pone.0077752
Bendelin N, Hesser H, Dahl J, Carlbring P, Zetterqvist Nelson K, Andersson
G. Experiences of guided Internet-based cognitive-behavioural treatment
for depression: a qualitative study. BMC Psychiatry (2011) 11:107. doi:
10.1186/1471-244X-11-107

Rozental A, Magnusson K, Boettcher ], Andersson G, Carlbring P. For better
or worse: an individual patient data meta-analysis of deterioration among
participants receiving Internet-based cognitive behavior therapy. J Consult
Clin Psychol (2017) 85:160-77. doi: 10.1037/ccp0000158

Rozental A, Andersson G, Carlbring P. In the absence of effects: an individual
patient data meta-analysis of non-response and its predictors in internet-
based cognitive behavior therapy. Front Psychol (2019) 10:589. doi: 10.3389/
fpsyg.2019.00589

Loerinc AG, Meuret AE, Twohig MP, Rosenfield D, Bluett EJ, Craske MG.
Response rates for CBT for anxiety disorders: need for standardized criteria.
Clin Psychol Rev (2015) 42:72-82. doi: 10.1016/j.cpr.2015.08.004

Jacobson NS, Truax P. Clinical significance: a statistical approach to defining
meaningful change in psychotherapy research. J Consult Clin Psychol (1991)
59:12-9. doi: 10.1037/0022-006X.59.1.12

Karyotaki E, Ebert DD, Donkin L, Riper H, Twisk J, Burger S, et al. Do
guided Internet-based interventions result in clinically relevant changes for
patients with depression? An individual participant data meta-analysis. Clin
Psychol Rev (2018) 63:80-92. doi: 10.1016/j.cpr.2018.06.007

Stewart L, Tierney JE. To IPD or not to IPD? Advantages and disadvantages
of systematic reviews using individual patient data. Eval Health Prof (2002)
25(1):76-97. doi: 10.1177/0163278702025001006

Simmonds MC, Higgins JPT, Stewart LA, Tierney JF, Clarke MJ, Thompson
SG. Meta-analysis of individual patient data from randomized trials: a
review of methods used in practice. Clin Trials (2005) 2(3):209-17. doi:
10.1191/1740774505cn0870a

Bower P, Kontopantelis E, Sutton AP, Kendrick T, Richards D, Gilbody S,
et al. Influence of initial severity of depression on effectiveness of low
intensity interventions: meta-analysis of individual patient data. Br Med ]
(2013) 346:f540. doi: 10.1136/bmj.f540

Riper H, Hoogendoorn A, Cuijpers P, Karyotaki E, Boumparis N, Pastor
AM, et al. Effectiveness and treatment moderators of internet interventions
for adult problem drinking: an individual patient data meta-analysis of 19
randomised controlled trials. Plos Med (2018) 15:€1002714. doi: 10.1371/
journal.pmed.1002714

Mukaka M, White SA, Terlouw DJ, Mwapasa V, Kalilani-Phiri L, Faragher
EB. Is using multiple imputation better than complete case analysis for
estimating a prevalence (risk) difference in randomized controlled trials
when binary outcome observations are missing? Trials (2016) 17:341. doi:
10.1186/s13063-016-1473-3

Akl EA, Kahale LA, Agoritsas T, Brignardello-Petersen R, Busse JW,
Carrasco-Labra A, et al. Handling trial participants with missing outcome
data when conducting a meta-analysis: a systematic survey of proposed
approaches. Syst Rev (2015) 4:98-8. doi: 10.1186/s13643-015-0083-6
Jacobson NS, Roberts L], Berns SB, McGlinchey JB. Methods for defining
and determining the clinical significance of treatment effects: description,
application, and alternatives. J Consult Clin Psychol (1999) 67:300-7. doi:
10.1037/0022-006X.67.3.300

Evans C, Margison F, Barkham M. The contribution of reliable and clinically
significant change methods to evidence-based mental health. Evid-Based
Ment Health (1998) 1(3):70-2. doi: 10.1136/ebmh.1.3.70

Saemundsson BR, Borsdottir F Kristjansdottir H, Olason DB, Smari J,
Sigurdsson JE. Psychometric properties of the Icelandic version of the Beck
Anxiety Inventory in a clinical and a student population. Eur J Psychol Assess
(2011) 27:133-41. doi: 10.1027/1015-5759/a000059

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Heeren A, Maurange P, Rossignol M, Vanhaelen M, Peschard V, Eeckhout C,
et al. Self-report version of the Liebowitz Social Anxiety Scale: psychometric
properties of the French version. Can J Behav Sci (2012) 44:99-107. doi:
10.1037/20026249

Lee EH, Kim JH, Yu BH. Reliability and validity of the self-report version of
the Panic Disorder Severity Scale in Korea. Depress Anxiety (2009) 26:E120-
3. doi: 10.1002/da.20461

Zuithoff NPA, Vergouwe Y, Kling M, Nazareth I, van Wezep M],
Moons KGM, et al. The Patient Health Questionnaire-9 for detection
of major depressive disorder in primary care: consequences of current
thresholds in a crossectional study. BMC Fam Pract (2010) 11:98. doi:
10.1186/1471-2296-11-98

Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick J, Mishra A. The
international index of erectile function (IIEF): a multidimensional scale for
assessment of erectile dysfunction. Urology (1997) 49:822-30. doi: 10.1016/
$0090-4295(97)00238-0

Beck AT, Steer RA. Beck depression inventory. Manual, Svensk version
(Swedish version). Fagernes: Psykologiforlaget AB (1996). doi: 10.1037/
t00742-000

Sundin EC, Horowitz MJ. Impact of Event Scale: psychometric properties. Br J
Psychiatry (2002) 180:205-9. doi: 10.1192/bjp.180.3.205

Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med (2006) 166:1092—-
7. doi: 10.1001/archinte.166.10.1092

Pallesen S, Nordhus IH, Carlstedt B, Thayer JF, Johnsen TB. A norwegian
adaption of the penn state worry questionnaire: factor structure,
reliability, validity and norms. Scand ] Psychol (2006) 47:281-91. doi:
10.1111/j.1467-9450.2006.00518.x

Arrindell WA. The fear of fear concept: stability, retest artifact and predictive
power. Behav Res Ther (1993) 31:139-48. doi: 10.1016/0005-7967(93)90065-3
Carey MP, Spector IP, Lantinga L], Krauss DJ. Reliability of the
Dyadic Adjustment Scale. Psychol Assess (1993) 5:238-40. doi:
10.1037/1040-3590.5.2.238

Klorman R, Weerts TC, Hastings JE, Melamed BG, Lang PJ. Psychometric
properties of some specific-fear questionnaires. Behav Ther (1974) 5:401-9.
doi: 10.1016/S0005-7894(74)80008-0

Fantino B, Moore N. The self-reported Montgomery-Asberg Depression
rating scale is a useful evaluative tool in major depressive disorder. BMC
Psychiatry (2009) 9:26. doi: 10.1186/1471-244X-9-26

Muris P, Merckelbach H. A comparison of two spider fear questionnaires.
J Behav ‘Ther Exp Psychiatry (1996) 27:241-4. doi: 10.1016/
$0005-7916(96)00022-5

Gerstein DR, Volberg RA, Toce MT, Harwood H, Johnson RA, Buie T et al.
Gambling Impact and Behavior Study: Report to the National Gambling
Impact Study Commission. Chicago, IL: NORC, at the University of Chicago
(1999).

Hedman E, Andersson E, Ljétsson B, Andersson G, Andersson EM, Schalling
M, et al. Clinical and genetic outcome determinants of Internet- and group-
based cognitive behavior therapy for social anxiety disorder. Acta Psychiatr
Scand (2012) 126:126-36. doi: 10.1111/j.1600-0447.2012.01834.x

jamovi project. jamovi (Version 0.9) [Computer Software] (2018). Retrieved
from http://www.jamovi.org.

First MB, Gibbon M, Spitzer RL, Williams JB. Structured clinical interview for
DSM-1V Axis I Disorders (SCID-I). Washington, D.C: American Psychiatric
Press (1997).

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs ], Weiller E,
et al. The Mini-International Neuropsychiatric Interview (MINI): the
development and validation of a structured diagnostic psychiatric interview
for DSM-IV and ICD-10. J Clin Psychiatry (1998) 59:22-33. doi: 10.1037/
t18597-000

Blake DD, Weathers FW, Nagy LM, Kaloupek DG, Gusman FD, Charney
DS, et al. The development of a clinician-administered PTSD scale. J Trauma
Stress (1995) 8(1):75-90.

*Ivanova E, Lindner P, Ly KH, Dahlin M, Vernmark K, Andersson G, et al.
Guided and unguided Acceptance and Commitment Therapy for social
anxiety disorder and/or panic disorder provided via the Internet and a
smartphone application: a randomized controlled trial. ] Anxiety Disord
(2016) 44:27-35. doi: 10.1016/j.janxdis.2016.09.012

Frontiers in Psychiatry | www.frontiersin.org

October 2019 | Volume 10 | Article 749


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org
https://doi.org/10.1016/S0005-7916(03)00026-0
https://doi.org/10.1080/16506073.2011.576699
https://doi.org/10.1371/journal.pone.0077752
https://doi.org/10.1186/1471-244X-11-107
https://doi.org/10.1037/ccp0000158
https://doi.org/10.3389/fpsyg.2019.00589
https://doi.org/10.3389/fpsyg.2019.00589
https://doi.org/10.1016/j.cpr.2015.08.004
https://doi.org/10.1037/0022-006X.59.1.12
https://doi.org/10.1016/j.cpr.2018.06.007
https://doi.org/10.1177/0163278702025001006
https://doi.org/10.1191/1740774505cn087oa
https://doi.org/10.1136/bmj.f540
https://doi.org/10.1371/journal.pmed.1002714
https://doi.org/10.1371/journal.pmed.1002714
https://doi.org/10.1186/s13063-016-1473-3
https://doi.org/10.1186/s13643-015-0083-6
https://doi.org/10.1037/0022-006X.67.3.300
https://doi.org/10.1136/ebmh.1.3.70
https://doi.org/10.1027/1015-5759/a000059
https://doi.org/10.1037/a0026249
https://doi.org/10.1002/da.20461
https://doi.org/10.1186/1471-2296-11-98
https://doi.org/10.1016/S0090-4295(97)00238-0
https://doi.org/10.1016/S0090-4295(97)00238-0
https://doi.org/10.1037/t00742-000
https://doi.org/10.1037/t00742-000
https://doi.org/10.1192/bjp.180.3.205
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1111/j.1467-9450.2006.00518.x
https://doi.org/10.1016/0005-7967(93)90065-3
https://doi.org/10.1037/1040-3590.5.2.238
https://doi.org/10.1016/S0005-7894(74)80008-0
https://doi.org/10.1186/1471-244X-9-26
https://doi.org/10.1016/S0005-7916(96)00022-5
https://doi.org/10.1016/S0005-7916(96)00022-5
https://doi.org/10.1111/j.1600-0447.2012.01834.x
http://www.jamovi.org
https://doi.org/10.1037/t18597-000
https://doi.org/10.1037/t18597-000
https://doi.org/10.1016/j.janxdis.2016.09.012

Andersson et al.

Remission and Response in ICBT

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Nystrom MBT, Stenling A, Sjostrom E, Neely G, Lindner P, Hassmén
P, et al. Behavioral activation versus physical activity via the Internet: a
randomized controlled trial. ] Affect Disord (2017) 215:85-93. doi: 10.1016/j.
jad.2017.03.018

*Andersson E, Walen C, Hallberg J, Paxling B, Dahlin M, Almlov J, et al.
A randomized controlled trial of guided Internet-delivered cognitive
behavioral therapy for erectile dysfunction. J Sex Med (2011) 8:2800-9. doi:
10.1111/j.1743-6109.2011.02391.x

*Boettcher J, Magnusson K, Marklund A, Berglund E, Blomdahl R, Braun U,
etal. Adding a smartphone app to Internet-based self-help for social anxiety:
a randomized controlled trial. Comput Hum Behav (2018) 87:98-108. doi:
10.1016/j.chb.2018.04.052

Andersson G, Hesser H, Veilord A, Svedling L, Andersson E Sleman O,
et al. Randomised controlled non-inferiority trial with 3-year follow-up of
internet-delivered versus face-to-face group cognitive behavioural therapy for
depression. ] Affect Disord (2013a) 151:986-94. doi: 10.1016/j.jad.2013.08.022
*Carlbring P, Higglund M, Luthstrém A, Dahlin M, Kadowaki A., Vernmark
K, etal. Internet-based behavioral activation and acceptance-based treatment
for depression: a randomized controlled trial. J Affect Disord (2013) 148:331—
7. doi: 10.1016/j.jad.2012.12.020

*Ivarsson D, Blom M, Hesser H, Carlbring P, Enderby P, Nordberg R, et al.
Guided Internet-delivered cognitive behaviour therapy for post-traumatic
stress disorder: a randomized controlled trial. Internet Interv (2014) 1:33-40.
doi: 10.1016/j.invent.2014.03.002

*Vernmark K, Lenndin J, Bjirehed J, Carlsson M, Karlsson J, Oberg J, et al.
Internet administered guided self-help versus individualized e-mail therapy:
a randomized trial of two versions of CBT for major depression. Behav Res
Ther (2010) 48(5):368-76. doi: 10.1016/j.brat.2010.01.005

*Carlbring P, Maurin L, Térngren C, Linna E, Eriksson T, Sparthan E, et
al. Individually-tailored, Internet-based treatment for anxiety disorders:
a randomized controlled trial. Behav Res Ther (2011) 49(1):18-24. doi:
10.1016/j.brat.2010.10.002

*Nordgren LB, Hedman E, Etienne J, Bodin J, Kadowaki A, Eriksson S,
et al. Effectiveness and cost-effectiveness of individually tailored Internet-
delivered cognitive behavior therapy for anxiety disorders in a primary care
population: a randomized controlled trial. Behav Res Ther (2014) 59:1-11.
doi: 10.1016/j.brat.2014.05.007

*Andersson G, Paxling B, Roch-Norlund P, Ostman G, Norgren A, Almlév
J, et al. Internet-based psychodynamic versus cognitive behavioral guided
self-help for generalized anxiety disorder: a randomized controlled trial.
Psychother Psychosom (2012) 81:344-55. doi: 10.1159/000339371

*Carlbring P, Nilsson-Ihrfelt E, Waara J, Kollenstam C, Buhrman M, Kaldo V,
et al. Treatment of panic disorder: live therapy vs. self-help via the Internet.
Behav Res Ther (2005) 43(10):1321-33. doi: 10.1016/j.brat.2004.10.002
Andersson G, Waara J, Jonsson U, Malmaeus F Carlbring P, Ost L-G.
Internet-Based exposure treatment versus one-session exposure treatment
of snake phobia: A randomized controlled trial. Cogn Behav Ther (2013b)
42:284-91. doi: 10.1080/16506073.2013.844202

*Boettcher ], Hasselrot ], Sund E, Andersson G, Carlbring P. Combining
attention training with Internet-based cognitive-behavioural self-help for
social anxiety: a randomised controlled trial. Cogn Behav Ther (2013) 43:34-
48. doi: 10.1080/16506073.2013.809141

*Kuckertz JM, Gildebrant E, Liliequist B, Karlstrom P, Vappling C, Bodlund O, et
al. Moderation and mediation of the effect of attention training in social anxiety
disorder. Behav Res Ther (2014) 53:30-40. doi: 10.1016/j.brat.2013.12.003
*Dago6 J, Asplund RP, Bsenko HA, Hjerling S, Holmberg A, Westh S, et al.
Cognitive behavior therapy versus interpersonal psychotherapy for social anxiety
disorder delivered via smartphone and computer: a randomized controlled
trial. ] Anxiety Disord (2014) 28:410-7. doi: 10.1016/j.janxdis.2014.02.003
*Andersson G, Carlbring P, Holmstrom A, Sparthan E, Furmark T, Nilsson-
Thrfelt E, et al. Internet-based self-help with therapist feedback and in vivo
group exposure for social phobia: a randomized controlled trial. ] Consult
Clin Psychol (2006) 74(4):677-86. doi: 10.1037/0022-006X.74.4.677

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

*Carlbring P, Gunnarsdéttir M, Hedensjo L, Andersson G, Ekselius L,
Furmark T. Treatment of social phobia from a distance: a randomized trial of
internet delivered cognitive behavior therapy (CBT) and telephone support.
BrJ Psychiatry (2007) 190:123-8. doi: 10.1192/bjp.bp.105.020107

*Tillfors M, Carlbring P, Furmark T, Lewenhaupt S, Spak M, Eriksson A, et
al. Treating university students with social phobia and public speaking fears:
Internet delivered self-help with or without live group exposure sessions.
Depress Anxiety (2008) 25:708-17. doi: 10.1002/da.20416

*Furmark T, Carlbring P, Hedman E, Sonnenstein A, Clevberger P, Bohman
B, et al. Bibliotherapy and Internet delivered cognitive behaviour therapy
with additional guidance for social anxiety disorder: randomised controlled
trial. Br J Psychiatry (2009) 195:440-7. doi: 10.1192/bjp.bp.108.060996
*Silfvernagel K, Westlinder A, Andersson S, Bergman K, Hernandez
RD, Fallhagen L, et al. Individually tailored internet-based cognitive
behaviour therapy for older adults with anxiety and depression: a
randomised controlled trial. Cogn Behav Ther (2018) 47:286-300. doi:
10.1080/16506073.2017.1388276

*Andersson G, Waara J, Jonsson U, Malmaeus F Carlbring P, Ost LG.
Internet-based self-help versus one-session exposure in the treatment
of spider phobia: a randomized controlled trial. Cogn Behav Ther (2009)
38:114-20. doi: 10.1080/16506070902931326

*Carlbring P, Degerman N, Jonsson J, Andersson G. Internet-based
treatment of pathological gambling with a three-year follow-up. Cogn Behav
Ther (2012) 41:321-34. doi: 10.1080/16506073.2012.689323

Gyani A, Shafran R, Layard R, Clark DM. Enhancing recovery rates: lessons
from year one of IAPT. Behav Res Ther (2013) 51:597-606. doi: 10.1016/j.
brat.2013.06.004

Springer KS, Levy HC, Tolin DE. Remission in CBT for adult anxiety disorders:
a meta-analysis. Clin Psychol Rev (2018) 61:1-8. doi: 10.1016/j.cpr.2018.03.002
Titov N, Dear BE, Staples L, Bennett-Levy J, Klein B, Rapee RM, et al. The first
30 months of the MindSpot Clinic: Evaluation of a national e-mental health
service against project objectives. Aust N Z ] Psychiatry (2017) 51:1227-39.
doi: 10.1177/0004867416671598

Karyotaki E, Kleiboer A, Smit F, Turner DT, Mira Pastor A, Andersson G, et
al. Predictors of treatment dropout in self-guided web-based interventions
for depression: an “individual patient data” meta-analysis. Psychol Med
(2015) 45:2717-26. doi: 10.1017/S0033291715000665

Oxman AD, Clarke MJ, Stewart LA. From science to practice: meta-analyses
using individual patient data are needed. JAMA (1995) 274(10):845-6. doi:
10.1001/jama.1995.03530100085040

Andersson G, Bergstrom ], Buhrman M, Carlbring P, Hollindare F,
Kaldo V, et al. Development of a new approach to guided self-help via
the Internet. Swedish Exp ] Technol Hum Serv (2008) 26:161-81. doi:
10.1080/15228830802094627

Frisch MB, Cornell ], Villanueva M, Retzlaff PJ. Clinical validation of the
quality of life inventory: a measure of life satisfaction for use in treatment
planning and outcome assessment. Psychol Assess (1992) 4:92-101. doi:
10.1037/1040-3590.4.1.92

Hofmann SG, Wu JQ, Boettcher H. Effect of cognitive-behavioral therapy
for anxiety disorders on quality of life: a meta-analysis. ] Consult Clin Psychol
(2014) 82:375-91. doi: 10.1037/a0035491

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2019 Andersson, Carlbring and Rozental. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and
that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does
not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org

October 2019 | Volume 10 | Article 749


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org
https://doi.org/10.1016/j.jad.2017.03.018
https://doi.org/10.1016/j.jad.2017.03.018
https://doi.org/10.1111/j.1743-6109.2011.02391.x
https://doi.org/10.1016/j.chb.2018.04.052
https://doi.org/10.1016/j.jad.2013.08.022
https://doi.org/10.1016/j.jad.2012.12.020
https://doi.org/10.1016/j.invent.2014.03.002
https://doi.org/10.1016/j.brat.2010.01.005
https://doi.org/10.1016/j.brat.2010.10.002
https://doi.org/10.1016/j.brat.2014.05.007
https://doi.org/10.1159/000339371
https://doi.org/10.1016/j.brat.2004.10.002
https://doi.org/10.1080/16506073.2013.844202
https://doi.org/10.1080/16506073.2013.809141
https://doi.org/10.1016/j.brat.2013.12.003
https://doi.org/10.1016/j.janxdis.2014.02.003
https://doi.org/10.1037/0022-006X.74.4.677
https://doi.org/10.1192/bjp.bp.105.020107
https://doi.org/10.1002/da.20416
https://doi.org/10.1192/bjp.bp.108.060996
https://doi.org/10.1080/16506073.2017.1388276
https://doi.org/10.1080/16506070902931326
https://doi.org/10.1080/16506073.2012.689323
https://doi.org/10.1016/j.brat.2013.06.004
https://doi.org/10.1016/j.brat.2013.06.004
https://doi.org/10.1016/j.cpr.2018.03.002
https://doi.org/10.1177/0004867416671598
https://doi.org/10.1017/S0033291715000665
https://doi.org/10.1001/jama.1995.03530100085040
https://doi.org/10.1080/15228830802094627
https://doi.org/10.1037/1040-3590.4.1.92
https://doi.org/10.1037/a0035491
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

‘.\' frontiers

SYSTEMATIC REVIEW
published: 13 November 2019

in Psychiatry doi: 10.3389/fpsyt.2019.00759
updates
't Work
What Works and What Doesn’t Work?
Mental Health Interventions for
Sandra Garrido>3%*, Chris Millington', Daniel Cheers'*, Katherine Boydell®,
Emery Schubert®, Tanya Meade? and Quang Vinh Nguyen”
"MARCS Institute for Brain, Behaviour & Development, Western Sydney University, Milperra, NSW, Australia, 2 Translational
Health Institute, Western Sydney University, Campbelltown, NSW, Australia, ¢ School of Social Sciences & Psychology,
OPEN ACCESS Western Sydney University, Milperra, NSW, Australia, * NSW Health, Sydney, NSW, Australia, ° Blackdog Institute, Randwick,
) NSW, Australia, © School of Arts & Humanities, University of New South Wales, Kensington, NSW, Australia, 7 School of
Edited by: Computing & Engineering, Western Sydney University, Parramatta, NSW, Australia
Lina Gega,
University of York,
United kingdom  Background: A major challenge in providing mental health interventions for young people
Reviewed by: IS making such interventions accessible and appealing to those most in need. Online and
Fahad Riaz Choudhry, g hased forms of therapy for mental health are burgeoning. It is therefore crucial to
International Islamic . . . .
University Malaysia, identify features that are most effective and engaging for young users.
Selayang, Malaysia . . \ . . . L
” Pegter Knayp /,3 Objectives: This study reports a systematic review and meta-analysis of digital mental
University of York, health interventions and their effectiveness in addressing anxiety and depression in young
United Kingdom  naople to determine factors that relate to outcomes, adherence, and engagement with
*Correspondence:  g\,ch interventions.

Sandra Garrido
s.garrido@westernsydney.edu.au

Specialty section:

This article was submitted to
Public Mental Health,

a section of the journal
Frontiers in Psychiatry

Received: 07 March 2019
Accepted: 20 September 2019
Published: 13 November 2019

Citation:

Garrido S, Millington C, Cheers D,
Boydell K, Schubert E, Meade T and
Nguyen QV (2019) What Works and
What Doesn’t Work? A Systematic
Review of Digital Mental Health
Interventions for Depression and
Anxiety in Young People.

Front. Psychiatry 10:759.

doi: 10.3389/fpsyt.2019.00759

Methods: A mixed methods approach was taken, including a meta-analysis of 9
randomized controlled trials that compared use of a digital intervention for depression in
young people to a no-intervention control group, and 6 comparing the intervention to an
active control condition. A thematic analysis and narrative synthesis of 41 studies was
also performed.

Results: The pooled effect size of digital mental health interventions on depression in
comparison to a no-intervention control was small (Cohen’s d = 0.33, 95% CI 0.11 to
0.55), while the pooled effect size of studies comparing an intervention group to an active
control showed no significant differences (Cohen’s d = 0.14, 95% CI -.04 to 0.31). Pooled
effect sizes were higher when supervision was involved (studies with no-intervention
controls: Cohen’s d = 0.52, 95% CI 0.23 to 0.80; studies with active control: Cohen’s
d =0.49, 95% CI -0.11, 1.01). Engagement and adherence rates were low. Qualitative
analysis revealed that users liked interventions with a game-like feel and relatable,
interactive content. Educational materials were perceived as boring, and users were put
off by non-appealing interfaces and technical glitches.
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Conclusions: Digital interventions work better than no intervention to improve depression
in young people when results of different studies are pooled together. However, these
interventions may only be of clinical significance when use is highly supervised. Digital
interventions do not work better than active alternatives regardless of the level of support.
Future interventions need to move beyond the use of digital educational materials,
considering other ways to attract and engage young people and to ensure relevance

and appeal.

Keywords: children, adolescents, unguided self-help, self-management, low mood, prevention

INTRODUCTION

In Australia, approximately 8% of young people between 11-17
years of age meet the DSM criteria for major depressive disorder
(MDD), while about 20% report high levels of psychological
distress (1). The rates of MDD may be as high as 11% in youths
in the U.S. (2). In fact, suicide is the second leading cause of death
among 15-29-year-olds globally (3). In addition, depression is
highly under-diagnosed and thousands who fall outside these
statistics experience its debilitating effects on functioning at an
important developmental stage. Depression and other mental
illnesses affect the social and intellectual development of young
people, reducing engagement with education, and if untreated,
can become lifelong disabilities (4).

Despite the importance of addressing mental illness early
only 20-40% of youths in need in Australia (1) and 25% of
youths in the UK. receive professional help (5). This low
engagement with mental health services appears to occur for a
variety of reasons: the lack of motivation inherent in conditions
such as depression (6), low rates of mental health literacy (7),
and the stigma, discrimination and embarrassment surrounding
mental illness (8). Young people are also still developing skills in
executive functioning such as self-monitoring and organization,
which are necessary to identify a mental health problem and
obtain support (9).

Although few young people seek professional help, during
episodes of depression consumption of media such as music,
internet, and television increases (10). Thus Digital Mental
Health Interventions (DMHIs) are increasingly of interest as a
solution to the low help-seeking and uptake rates of professional
mental health services. Studies tend to support the effectiveness
of self-help mental health programs whether digital or otherwise,
which can be as effective if not more effective than face-to-
face delivery (11). Numerous studies have demonstrated the
usefulness of web-based programs (12, 13). Young people report
feeling more comfortable discussing sensitive and personal issues
in the relative anonymity of an online context and use the internet
as a major source of mental health information (14, 15). Mobile
“apps” are proving particularly useful for administering DMHIs
because of the widespread ownership of mobile phones, with the
majority of young people in the U.S. reporting almost constant
usage of smartphones (16). Several reviews of smartphone
applications for mental health across age groups have reported
positive benefits (13, 17).

Notably, however, many apps for depression and anxiety thatare
currently available are not evidence-based and may thus actually
be harmful to people with mental illness (18). Even among those
purporting to be drawn from evidence-based therapies such as
cognitive behavioural therapy, only a small percentage actually
contain the core principles of those therapeutic traditions (19).
Furthermore, Hollis and colleagues (20) in their meta-review
reported that while there is some evidence in support of the
effectiveness of DMHIs for depression and anxiety in young
people, studies are methodologically limited making it difficult
to draw clear conclusions. Furthermore, they suggest the need
for identification of the components that make DMHIs effective
such as human interaction.

In fact, human interaction has been identified as an important
factor influencing effectiveness and engagement with DMHIs
(21), but it may also detract from the cost-effectiveness of DMHIs
in comparison to face-to-face treatment (20). Furthermore, other
disadvantages to the inclusion of social features exist, such as
unhelpful advice from peers, and the possibility that some youths
may feel afraid to share personal problems even anonymously.

The aim of the current review, therefore, is to examine the
literature about DMHIs to address mental health in young
people. We have focused on depression and anxiety as these are
among the most prevalent mental health conditions experienced
by young people and often co-occur with many other disorders
(22-24). Specifically we aimed to investigate:

1. Do DMHIs reduce anxiety and depression in young people
aged 12-25 compared to no intervention or an active control
group?

2. How effective are DMHIs in reducing anxiety and depression
in young people when interaction with the intervention is
unsupervised?

3. What features and components of DMHIs are most liked or
disliked by young users?

METHOD
Study Design

Given the focus in the current review on both effectiveness and
engagement, it was expected that the literature reviewed could
include both quantitative and qualitative data. Therefore, a mixed
methods approach was selected. Mixed methods reviews attempt
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to combine looking at ‘what works” with ‘how and why it works,
combining varied research methods in the analysis or in the types
of studies reviewed (25). Mixed method reviews can provide a
more holistic understanding than a meta-analysis alone since
they are able to integrate a wider variety of studies and provide
insights into mechanisms and processes.

Identification and Selection of Studies

A systematic search was conducted in PsychInfo, PubMed,
Proquest, and Web of Science using the following terms in the
title, abstract and subject descriptors: “mobile”, “application’,
“smartphone”, “mobile phone”, “cell phone”, “text message’,
“internet-administered therapy”, “computer-aided therapy”,
“online” AND “depression’, “anxiety” AND “youth”, “young
person’, “adolescent”. The initial search returned 4,828 articles.
With duplicates deleted this number was reduced to 3,352.

Identified references were screened according to the following
inclusion criteria: (1) participants aged 12 to 25, (ii) interventions
targeting depression or anxiety, (iii) interventions delivered by
computer, on smartphones, or online, (iv) studies published
between 2007 and 2017. We also excluded reviews, opinion, or
discussion pieces and unpublished works. While quality assessment
was part of the review process, studies were not excluded on the
basis of study type or quality since the mixed methods approach
taken allowed the inclusion of varied methodologies.

After title screening by 1 researcher 184 abstracts were uploaded
to Covidence, an online platform for conducting systematic reviews
(http://www.covidence.org). These were scrutinised by 2 researchers.
Once agreement was reached on eligibility, 68 articles remained. Full
text appraisals were then conducted by 2 researchers and a further
27 articles not meeting the inclusion criteria were excluded, leaving
41 in the review (Figure 1 and Supplementary Materials).

Quality Assessment and Data Extraction

Two researchers independently conducted the data extraction.
Information about the characteristics of the studies, participants,
interventions, and final outcomes were entered into a

Records identified through database searching

(n=4828)
v

Records after duplicates removed

(n=3352)
Abstracts screened Y Records excluded
(n=184) i (n =3168)

v

Full-text articles assessed
(n=68)

L2
Studies included in qualitative
synthesis (n = 41)
Studies included in meta-analysis
(n=15)

Full-text articles excluded:
Duplicates (n = 4)
Full text not available in English (n =
4)
Wrong age group studied (n = 14)
Not relevant (n =5)

FIGURE 1 | PRISMA flowchart of article selection.

pre-established template in Covidence. Qualitative data from
the studies relating to usability and appeal of the interventions
was also extracted. The quality of studies was assessed using
the Joanna Briggs Institute’s (26) critical appraisal tools and the
CONSORT-EHEALTH Checklist (V.1.6.1) (27). Studies were
considered methodologically sound if they had a matched control
group, pre-post data, and randomization, and were only included
in the meta-analyses if they met these criteria. However, since
this is a mixed-methods review, studies not meeting the criteria
for inclusion in the meta-analysis were retained in the study to
form part of the narrative synthesis. Risk of bias was assessed
using the standard Cochrane Risk of Bias tool (28) in Covidence,
which poses questions about aspects of trial design, conduct, and
reporting which the user rates as ‘Low’ or ‘High’ risk of bias for
each study. Single cohort studies and RCTs were assessed using
different indicators of bias under the 5 categories of possible bias
as outlined in the Cochrane Handbook of Systematic Reviews (29),
and a overall assessment of bias as ‘Low’ or ‘High’ given for each
study. Where not enough details were reported in the study to
assess risk of bias, this was labeled ‘Unclear. Again, however,
studies with some risk of bias were not excluded from the
analyses but sub-group comparisons were conducted to assess
whether results differed depending on bias.

Analysis

Meta-Analysis

Due to a lack of comparable randomized controlled trials (RCTs)
for anxiety, the meta-analysis focused on DMHIs targeting
depression. For each RCT of a DMHI for depression the effect
size indicating the difference between the intervention group
and the control group at post-test was calculated in OpenMeta
Analyst (30). Effect size calculations (Cohen’s d or standardized
mean differences) were conducted using the means and standard
deviations of post-test scores on instruments measuring
symptoms of depression such as the depression subscale of the
Depression, Anxiety, Stress, Scale (DASS, 31) or the Centre for
Epidemiological Studies Depression Scale (CES-D, 32). Scores
on these measures immediately after the study were used rather
than longitudinal follow-up scores due to a lack of consistent
reporting across the studies. Sample sizes used were the number
of participants with complete data in each group rather than
intention-to-treat numbers. If effect sizes could not be calculated
due to a lack of information, the study was excluded from the
effectiveness analysis. Pooled mean effect sizes were calculated
using the random effects model as considerable heterogeneity
between studies was expected. These were calculated separately
for studies using a no-intervention control group and those using
an active control group. Subgroup analyses were conducted to
investigate the impact of other variables on effectiveness by
testing for significant differences between subgroups using a fixed
effects model. In particular a sub-group analysis according to risk
of bias was conducted to assess how study design contributed
to outcomes. Since one area of interest in this review was to
investigate whether DMHIs are useful for the high percentages of
young people not obtaining professional help, we also conducted
a sub-group analysis according to the level of supervision or
interaction involved in the treatment condition.
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Narrative Synthesis

Allstudies including those not in the meta-analysis were evaluated
using a narrative synthesis model (33). Qualitative data included
both results of interviews with participants, and descriptions
of survey results relating to the appeal of DMHIs. For example,
some studies reported direct comments from participants about
their experiences using the DMHI, while others reported levels
of agreement with statements about appeal and quality. These
data were coded by 2 researchers using standard techniques
for thematic analysis to generate an understanding of features
that are appealing and aspects that promoted engagement and
adherence (34). Codes were grouped to detect patterns, and
themes were identified and defined. Once consensus was reached
the lead author prepared a narrative analysis, which was checked
independently by the other authors.

RESULTS

Study and Participant Characteristics

The 41 studies included 11 from Australia, 10 from the U.S., 12
from other English speaking countries, 5 from Northern Europe,
2 from Asia, and one from South America. The majority of studies
were RCTs (n = 27) (Table 1), while 13 were single cohort studies

(including 4 with pre-post designs), and one used a case study
methodology. Most of the studies used participants recruited from
educational institutions (n = 20), 9 were conducted in mental
health care settings, 4 with the general community, 4 in primary
care settings, 2 in hospitals, and one in a youth organisation.
One study did not report recruitment methods or participant
information in enough detail to determine the setting.

Studies included participants with no specific mental health
symptoms at baseline (n = 12), some with varying levels of
depression (mild to moderate n = 7, moderate to severe n = 3,
severe = 1, all levels n = 6), others with diagnosed MDD (n = 2)
or suicidal risk (n = 5). Participants with varying levels of anxiety
were also a focus in some studies (mild n = 1, mild-mod n =2, mod
to severe n = 1, severe n = 1, all levels n = 1). Two studies looked
at people with a variety of mental illnesses, and another focused
on mood issues in people with traumatic brain injury (Table 1).

Intervention Characteristics

Overall, 32 different DMHIs were investigated across the 41
papers (Table 2). Several DMHIs were evaluated in multiple
studies including Bite Back (n = 2), CATCH-IT (n = 2), Master
Your Mood (n = 2), MoodGym (n = 3), Reframe-IT (n = 3),
SPARX (n = 2), and MEMO (n = 2). Several of these papers
reported results from the same data sets (62, 63, 73, 74), but

TABLE 1 | Study and Participant Characteristics.

Paper Study Design Recruitment Population Severity at Total Sample Age Mean Age Range Female %
Setting baseline (SD)
Anstiss and Single cohort Youth helpline Depression or Mild-mod 21 19.3 (2.9 12-24 66.7
Davies (35) anxiety
Bobier et al. (36) Single cohort Mental health Mental illness Severe 20 16.5(0.7) Not reported 40
facility of any type
Bradley et al. Single cohort Children’s No previous Moderate 13 16.5 (0.9) 15-18 Not reported
37) (pre-post Hospital mental illness
design)
Burckhardt et al. RCT School General Moderate 338 14.7 Not reported 58.3
(38) population
Calear et al. (39) RCT School General 1477 14.3 (0.8) 12-17 55.9
population
Carrasco (40). Single Cohort Mental health Depression Mild-mod 15 Not reported 12-18 100
clinic
Chapman et al. Single cohort Mental health Depression, Mod-severe 11 14.7 13-16 63.6
(41) clinic anxiety
Chen et al. (42) Single cohort Mental health Major Mod-severe 835 Not reported Not reported Not reported
clinic Depressive
Disorder or
Autism
Clarke et al. (43) RCT Health Depression Mod-severe 160 22.7 (2.5) 18-24 80
maintenance
organization
de Voogd et al. RCT School General 168 14.4 (1.16) 11-18 50.5
(44) population
Gerrits et al. (45) Single cohort General Depression Severe 140 19.7 (3.8) Not reported 81.5
community
Gladstone et al. Single cohort Primary care Depression Moderate 83 17.5 (2.0) 14-21 56.2
(46)
Hetrick et al. RCT School Suicidal Severe 50 14.7 (1.4) 13-19 41
47) ideation,
self-harm
(Continued)
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TABLE 1 | Coninued

Paper Study Design Recruitment Population Severity at Total Sample Age Mean Age Range Female %
Setting baseline (SD)
Ip et al. (49) RCT School Depression 257 14.6 (0.8) 13-17 68.1
Mild-mod
King et al. (50) RCT College Suicide risk Severe 76 22.9(5.0) >18 59.2
Kramer et al. RCT General Depression Mod-severe 263 Not reported 12-22 78.7
(51) community
Levin et al. (52) RCT College General Mild 76 18.4 (0.5) 18-20 53.9
population
Lillevoll et al. RCT School General N/A 1337 16.8 (1.0 15-20 50.5
(53) population
Manicavasagar RCT Schools General N/A 235 15.4 (1.7) 12-18 67.5
et al. (54) & Youth population
organisations
Melnyk et al. RCT College General Moderate 121 18.6 Not reported 86.4
(55) population
Merry et al. (56) RCT Primary care Depression Mild-mod 188 15.6 12-19 64.8
Neil et al. (57) RCT Schools, General None-mild 8,207 Not reported 13-19 60
community population
Pinto et al. (58) RCT Community Depression, Not reported 60 22 (2.5) 18-25 67
anxiety
Reid et al. (59) RCT Primary care Emotional/ Mild-severe 114 18 (3.2) 14-25 715
mental health
issue
Rice et al. (60) Single cohort Youth mental Depression Severe 42 18.5 16-24 50
health clinics
Rickhi et al. (61) RCT Community Major Mild-mod 62 18.1 13-24 71
Depressive
Disorder
Robinson et al. Single cohort Schools, Suicidal Severe 32 15.6 14-18 90.5
(62) (pre-post youth mental ideation
design) health clinics
Robinson et al. Single cohort Schools, Suicidal Severe 21 15.7 14-18 90.5
(63) (pre-post youth mental ideation
design) health clinics
Saulsberry et al. RCT Primary care Depression Persistent, 82 17.3 (1.9) Not reported 57
(64) subthreshold
Sekizaki et al. RCT Schools General Mild 80 Not reported Not reported 0
(65) population
Smith et al. (66) RCT Schools Depression Mild-mod 112 Not reported 12-16 Not reported
Spence et al. RCT Unclear Anxiety Severe 115 14 (1.6) 12-18 59.1
67)
Stasiak et al. RCT Schools Depression Mild-mod 34 156.2(1.9) 13-18 41.2
(68)
Taylor-Rodgers RCT University General Mild 67 21.9 (2.0 18-25 74.7
& Batterham population
(69)
van der Zanden RCT Mental health Depression Mild-severe 144 20.9 (2.3) 16-25 84.5
etal. (70) care
Wade et al. (71) RCT Hospital People with Moderate 41 Not reported 11-18 Not reported
traumatic
brain injury
Whiteside et al. Case studies Health clinic Anxiety & Mild 2 13 10-16 50
(72) Obsessive-
compulsive
disorder
Whittaker et al. RCT Schools General Not reported 855 14 13-17 68.3% female
(73) population
Whittaker et al. RCT Schools General Mild 855 14 13-17 68% female
(74) population
Wojtowicz et al. Single cohort University Depression, Mild-mod 65 23.2 (5) Not reported 86.2
(75) anxiety, stress
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TABLE 2 | Intervention Characteristics.

Paper Program Name Type of Intervention type Modules Programme Personal
technology access setting interaction during
programme
completion
Anstiss and Davies Reach Out, Rise Up Text-messages CBT Psychoed Own time Could access trained
(35) messages, weekly support
challenges,
inspiring messages
Bobier et al. (36) SPARX Computer game CBT Challenges, Hospital Minimal supervision
puzzles, psycho- from health
education on mood professional;
management reminders giver
Bradley et al. (37) The Feeling Better Online program CBT Online learning Hospital None
program modules
Burckhardt et al. (38) Bite Back Online program Positive psychology Interactive activities, School Moderation of posts
workbook by therapist
Calear et al. (39) MoodGYM Online program CBT Online learning School Programme
modules and presented by
exercises classroom teacher
Carrasco (40). Maya Video game CBT & interpersonal Game in which Own time None
psychology participants had
to make decisions
and were given
feedback
Chapman et al. (41) Pesky gNATs Video game and CBT Game to coach Clinic Delivered by a
Mobile App mindfulness and psychologist
self-regulation
skills, relaxation
and mindfulness
activities
Chen et al. (42) EpxDepression Phone calls and Referral to care Phone-based Own time None
text messages prompts to record
mood; referred to
care team if high
clinical symptoms
Clarke et al. (43) [Unnamed] Online program CBT Mood ratings; Own time Reminders sent
information pages;
journal; interactive
tutorials
de Voogd et al. (44) EmoWM Online program Emotional working Training tasks School Initial training at
memory to improve school
working memory
in the context
of emotional
information
Gerrits et al. (45) Master Your Mood Online course & CBT Course materials Own time Online chat
chat group and online chat facilitated by health
professional;
reminders sent to
complete materials
Gladstone et al. (46) CATCH-IT Online program CBT, behavioural Online learning Clinic Physician interviews
vaccine model. modules; parent
workbook
Hetrick et al. (47) Reframe-IT Online program CBT Online learning School Programme
modules delivered presented by school
via a series of video wellbeing staff
diaries and activities
Horgan et al. (48) www.losetheblues.ie Online forum Peer support Peer support forum Own time None
and online materials
Ip et al. (49) Grasp the Online program CBT Online learning Own time Monthly phone call
Opportunity modules reminders
(Modified from
CATCH-IT)
King et al. (50) eBridge Online chat Motivational Online chat with Own time Online chat with
Interviewing counsellor counsellor
(Continued)
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TABLE 2 | Continued

Paper Program Name Type of Intervention type Modules Programme Personal
technology access setting interaction during
programme
completion
Levin et al. (52) ACT-CL Online program Acceptance and Multimedia lessons; Own time None
commitment custom emails
therapy
Lillevoll et al. (53) MoodGYM Online program CBT Online learning Own time Weekly email
modules and reminders sent
exercises
Manicavasagar et al. Bite Back Online program Positive psychology Online interactive Own time None
(54) exercises
Melnyk et al. (55) COPE Online program CBT Online learning College Completed as part of
modules compulsory course
Merry et al. (56) SPARX Computer game CBT Challenges, Own time None
puzzles, psycho-
education on mood
management
Neil et al. (57) MoodGYM Online program CBT Online learning One group at School group
modules and school; one group completed it during
exercises in own time a designated
class period under
supervision of
classroom teacher
Pinto et al. (58) eSMART-MH Computer game CBT Avatar based Lab None
game for practicing
communicating
about symptoms
Reid et al. (59) Mobiletype Mobile App Referral to care Self monitoring by Own time None
assessing 8 areas
of functioning
Rice et al. (60) Rebound Online program Moderated Online Online social Own time Ongoing access to
Social Therapy networking; clinical moderator;
(MOST) individually tailored peer discussions
psychosocial
interventions;
expert and peer
moderators
Rickhi et al. (61) LEAP Project Online program Spiritual health Online learning Own time None
modules
Robinson et al. (62) Reframe-IT Online program CBT Online learning School Mood ratings
modules delivered checked weekly;
via a series of video message board
diaries and activities moderated;
completed in
presence of research
team
Robinson et al. (63) Reframe-IT Online program CBT Online learning School Mood ratings
modules delivered checked weekly;
via a series of video message board
diaries and activities moderated;
completed in
presence of research
team
Saulsberry et al. (64) CATCH-IT Online program CBT Online learning Own time Interviews with
modules; parent physician or research
workbook tteam
Sekizaki et al. (65) [Unnamed] Online program CBT Online group School Completed in class
education and groups
online homework
Smith et al. (66) Stressbusters Computer program CBT Interactive School Completed
multimedia, individually during
activities, diaries, school hours with up
worksheets to 4 other students in
aroom
(Continued)
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TABLE 2 | Continued

Paper Program Name Type of Intervention type Modules Programme Personal
technology access setting interaction during
programme
completion
Stasiak et al. (68) The Journey Computer program CBT Learning modules School Some supervision by
presented in game- school counselor
like environment;
interactive
exercises
Taylor-Rodgers & [Unnamed] Online program Psychoed Psychoeducation; Own time None
Batterham (69) vignettes
van der Zanden et al. Master Your Mood Online group CBT Delivered in online Own time Delivered by
(70) course chat room using professional mental
text and images; health promotion
homework workers
Wade et al. (71) TOPS Online program Problem-solving Online learning Own time Delivered by
modules, psychologist and
videoconferences psychology students
Whiteside et al. (72) Mayo Clinic Anxiety Mobile App CBT Assessment, Own time Minimal contact with
Coach psychoeducation & therapist
treatment
Whittaker et al. (73) MEMO Mobile MMS CBT Mobile phone Own time None
messages
containing text,
video, cartoon
messages and a
mobile website
Whittaker et al. (74) MEMO Mobile MMS CBT Mobile phone Own time None
messages
containing text,
video, cartoon
messages and a
mobile website
Wojtowicz et al. (75) [Unnamed] Online program Theory of planned Online learning Own time Contacted by

behaviour, CBT

modules program coach

weekly

reported on different aspects of the study and therefore both
papers were included in the review. Most of the DMHIs
drew on established therapeutic models, primarily Cognitive
Behavioural Therapy (CBT) (n = 28) or a combination of CBT
with other models.

The technologies utilized in the various DMHIs included
some phone-based interventions such as text-messages (n = 4)
and smartphone applications containing assessment tools and/
or psychoeducational materials (n = 3). The majority of DMHIs
were web-based (n = 30), including many with online modules,
learning materials or activities (n = 24), group chats or courses
(n = 2), online forums (n = 2), and online chat facilities with a
mental health professional (n = 2). Others were computer-based
but not online, including games (n = 5) and psychoeducational
computer programs (n = 2).

Many DMHIs included learning modules (n = 18), interactive
learning activities (n = 6), psychoeducational materials in a
variety of formats including text and video (n = 7), or game-based
learning activities (n = 4). Additional features included regular
inspiring messages (n = 1), challenges (n = 3), mood tracking (n =
3), or diary/journals (n =2). Four studies included DMHIs with an
accompanying workbook for participants or their parents. Only

11 of the studies reviewed included DMHIs that were entirely
self-help and were completed in the participant’s own time. The
rest of the studies involved interaction with a mental health
professional or completion of the intervention in some kind of
supervised setting. Two of these were completed in hospitals, one
with some minimal supervision from a health professional (36).
Others were completed in a school setting (n = 10). Some of the
studies completed at school involved a high level of supervision
(n = 5) such as in studies where the intervention was presented
by the school wellbeing staff (47), the classroom teacher (39), in
the presence of the research team (62, 63), or in class groups (65).
Other school-based studies involved lower levels of interaction
with a therapist or the research team (n = 3) such as moderation
of an online discussion board by a therapist (38), initial training
completed at school but the intervention otherwise used in the
students’ own time (44), and where the intervention was accessed
at school with minimal supervision by the school counselor (68).
Studies outside of school settings included DMHIs that could be
completed at home in the participant’s own time, but included
interactions with a therapist such as sending reminders or text
messages (n = 4), or participating in online group courses or
chats (n=9).
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Effectiveness of DMHIs

The effectiveness of various DMHIs in treating symptoms of
depression was compared to a control group in 15 studies (Table 3).
Nine of these studies compared DMHIs to no intervention (a
waitlist control group), while five of the studies compared DMHIs
to an active control in which some alternative online materials
were used, including one with some psycho-educational content
(68), and one contained a Treatment As Usual (TAU) comparison
group in which face-to-face counseling was offered (56). Since the
TAU group in this case included active treatment it was combined
in analysis with the active control groups. The pooled effect size
of studies comparing the intervention group to a no-intervention
group (n = 9) was 0.33 (95% CI 0.11 to 0.55) (Figure 2),
suggesting that DMHIs have a small effect size when compared
to a no intervention control group, while the pooled effect size
of studies comparing the intervention group to an active control
group (n = 6) was 0.14 (95% CI -0.04 to 0.31). Thus this review
did not find a difference in outcomes between DMHIs and active
controls, including a mixture of usual care for depression and
non-depression specific interventions (Figure 3). Heterogeneity
was relatively high (P = 70%) and statistically significant
(p <.001). Two studies had negative effect sizes indicating that the
control group had lower depression scores at post-test than the
intervention group (59, 74). Reid and colleagues (59) evaluated

the effectiveness in comparison to a waitlist control group of
a smartphone application that allowed self-assessment on 8
domains of mood and functioning, referring this information to
general practitioners for medical review. No significant effect on
depression was found at post-test, but increased emotional self-
awareness was reported. Whittaker and colleagues (74) similarly
used a phone-based approach, delivering multimedia messages
based on CBT and comparing this to use of similar multimedia
messages with no focus on depression. The authors concluded
that there was no evidence of benefits superior to the active
comparison program with content about healthy behaviours.
Sub-group analyses were conducted to investigate the effect
of therapist interactions and study completion settings on
the outcomes in the 9 studies that compared the intervention
to no intervention (Table 3), and the 6 studies comparing the
intervention to an active control group. Studies were categorised
as having High levels of human interaction (H) if they involved
direct contact with a therapist or were completed in supervised
settings such as a lab, clinic or school (47, 51, 55, 65, 66, 68,
70). They were categorised as Low interaction (L) (43, 49, 53)
if they had some limited interaction such as regular emails, text
messages, or optional opportunities to contact a therapist, or No
interaction (N) (52, 54, 56, 59, 74) if they did not involve any

TABLE 3 | RCTs included in meta-analysis.

Paper Level of interaction Sample size Control Group Outcome Measure Effectiveness Effect = Confidence Interval
Size (Cohen’s d)
Clarke et al. (43) L |=83,C=77 Wait list PHQ 0.16 -0.15t0 0.47
Hetrick et al. (47) H |=26.C=24 Wait list RADS 0.20 -0.43t0 0.81
Ip et al. (49) L 1=130,C =127 Antismoking CES-D 0.21 -0.03t0 0.46
website
Kramer et al. (51) H 1=131,C =132 Wait list CES-D 0.30 -0.02 to 0.62
Levin et al. (52) N |=37,C=239 Wait list DASS 0.19 -0.26t0 0.64
Lillevoll et al. (53) L 1=42,C =483 Wait list* CES-D 0.25 -0.23t00.72
Manicavasagar et al. N 1=120,C =115 Alternative websites ~ DASS 0.20 -0.14t0 0.58
(54)
Melnyk et al. (55) H |=82,C=39 Introductory PHQ 0.40 -0.62t0 1,42
content about
university
Merry et al. (56) N 1=94,C=94 TAU CDRS-R 0.22 -0.07 to 0.51
Reid et al. (59) N |=68,C =46 Wait list DASS -0.11 -0.55t0 0.33
Sekizaki et al. (65) H |=40,C =40 Wait list K6 0.25 -0.19t0 0.70
Smith et al., (66) H |=55,C=57 Wait list MFQ 0.82 0.43to 1.21
Stasiak et al. (68) H |=17,C =17 Alternative online CDRS-R 0.53 -0.21t01.28
program including
psycho-educational
content
van der Zanden et al. H |=121,C =123 Wait list CES-D 0.84 0.54t01.13
(70)
Whittaker et al. (74) N |=418,C =417 Alternative material CDRS-R, -0.08 -0.21 t0 0.06

PHQ, Patient Health Questionnaire; DASS, Depression, Anxiety, Stress Scale, RADS, Reynolds Adolescent Depression Scale; CDRS-R, Children’s Depression Rating
Scale Revised; K6, Kessler 6; CES-D, Centre for Epidemiological Studies Depression Scale.

* The study included active comparison groups as well, but only the comparison to the waitlist control group was included in this analysis.

C, control group; H, High level of interaction; involved direct contact with a therapist or were completed in supervised settings; I, Intervention group; L, Low level of
interaction; limited interaction such as regular emails, text messages or optional opportunities to contact a therapist; N, No interaction; did not involve any interaction

with a mental health professional and were completed unsupervised in personal time.
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FIGURE 2 | Forest plot of meta-analysis of randomised controlled comparisons between DMHIs and no intervention for depression in adolescents.
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FIGURE 3 | Forest plot of meta-analysis of randomised controlled comparisons between DMHIs and active control groups for depression in adolescents.

Standardized Mean Difference

interaction with a mental health professional and were completed
unsupervised in personal time.

For studies comparing the DMHI to no intervention, the
pooled effect size was smallest in the No interaction group (d =
0.04), and also small in the Low interaction group (d = 0.16),
while the High interaction group returned a medium effect size
(d = 0.52) (Figure 4). This indicates that DMHIs were mostly
effective when they involved high levels of human interaction.
The DMHIs in the No interaction group that did have a positive
effect size were highly interactive, containing multimedia lessons
(52), interactive online exercises (54), and game-based challenges
and puzzles aiming to improve mental health literacy (56).
Levin and colleagues (52) did not include direct conversations
with mental health professionals. However, the system did send
automatically generated emails that were customized based on
participants’ earlier input. This could have given the illusion of
human interaction, thereby increasing the effectiveness of the
program despite there being no direct personal communication.
No significant differences were found according to intervention
type or severity of symptoms at baseline.

Similarly, for the studies with active comparison groups, the
pooled effect size was again smallest in the No interaction group
(d=0.08), and also small in the Low interaction group (d = 0.21),
while the High interaction group returned a medium effect size
(d = 0.49) (Figure 5). Both of the studies in the High interaction
group were completed in school classroom settings (55, 68).
Thus, across both active and no intervention control groups,
effect sizes reached a moderate size only when there was a high
level of therapist interaction or supervision in the study design.

Risk of Bias

The proportion of studies at high/unclear risk of bias was: 34%
selection bias (e.g. randomization or allocation concealment),
63% detection bias (e.g. blinding of outcome assessment), 41%
attrition bias, and 31% selective reporting (Table 4). Overall
76% of the studies included in the review as a whole, and all
but 4 studies (43, 66, 68, 74) included in the meta-analysis had
some risk of bias. Sub-group analyses were performed on the 15
studies included in the meta-analyses according to type of bias.
Significant differences were found for selection bias with the low
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FIGURE 4 | Forest plot of sub-group analysis for randomised controlled comparisons between DMHIs with high, low or no support compared to no intervention for
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to active control groups for depression in adolescents.
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FIGURE 5 | Forest plot of sub-group analysis of Interaction level for randomised controlled comparisons between DMHIs with high, low and no support compared

Standardized Mean Difference

risk of bias group having a lower pooled effect size (d = 0.01, 95%
CI -0.05 to 0.24) than the unclear or high-risk group (d = 0.44,
95% CI 0.22 to 0.69). Studies with low risk of detection bias also
had alower pooled effect size (d = .09, 95% CI -0.08 to 0.26) than
the unclear or high-risk group (d = .40, 95% CI 0.18 to 0.62).

Attrition, Adherence, and Engagement

Attrition rates were defined as the number of participants who
completed the study as a percentage of the participants who
commenced the intervention (Table 5).Information about
adherence and engagement (how much those who completed

the study engaged with the intervention), tended to be reported
differently across papers. For example, some papers reported
module completion rates (36). Others reported time spent on a
website (43). Overall 16 (39%) of the studies had attrition rates
over 20%, the level broadly considered indicative of possible
attrition bias (76) (Table 5). In several of these studies, while
attrition rates were high, they were equal between groups
(for e.g. 50) suggesting that drop out rates related more to
recruitment methods than to non-engagement. However, this
was not always the case and in many studies, even among
those with low study attrition, engagement tended to be low,
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TABLE 4 | Assessment of bias across all studies

Article4 Selection bias Performance bias Detection bias Attrition bias Reporting bias Overall bias
Anstiss and Davies (35) High Unclear Unclear High High High
Bobier et al. (36) Low Unclear Unclear Low Low Unclear
Bradley et al. (37) Low Low Low Unclear High Unclear
Burckhardt et al. (38) Low Low Low Low Low Low
Calear et al. (39) Low Unclear Unclear Low Low Unclear
Carrasco (40). Low Low Low Low Low Low
Chapman et al. (41) Low Low Low Low Low Low
Chen et al. (42) Low Low Low Low Low Low
Clarke et al. (43) Low Low Unclear Low Low Low

de Voogd et al (44) High Low Low High High High
Gerrits et al. (45) Low Low Low High Low High
Gladstone et al. (46) Low Low High Low Low High
Hetrick et al. (47) Low Low High High Low High
Horgan et al. (48) Low Low High High High High

Ip et al. (49) Low Low Low High Low High
King et al. (50) Low Low Unclear Low High High
Kramer et al. (51) High Low High High Low High
Levin et al. (52) High Low High Low Low High
Lillevoll et al. (53) Unclear Low Unclear High Low High
Manicavasagar et al. (54) Unclear Low Unclear High Low High
Melnyk et al. (55) High Low Unclear Unclear High High
Merry et al. (56) Low Low High Low Low High
Neil et al. (57) Unclear Low Unclear Unclear High High
Pinto et al. (58) Low Low High High Low High
Reid et al. (59) Low Low High Low Low High
Rice et al. (60) Low Low Low Low Low Low
Rickhi et al. (61) Low Low High Low High High
Robinson et al. (62) High Low Low High High High
Robinson et al. (63) High Low Low High High High
Saulsberry et al. (64) Low Low High High Low High
Sekizaki et al. (65) High Low High Low Low High
Smith et al. (66) Unclear Low Unclear Low Low Unclear
Spence et al. (67) Low Low High Low Low High
Stasiak et al. (68) Low Low Low Low Low Low
Taylor-Rodgers & Batterham (69)  Low Low High Low Low High
van der Zanden et al. (70) Unclear Low Unclear Low Low Unclear
Wade et al. (71) Low Low High Low Low High
Whiteside et al. (72) High Low High Low Low High
Whittaker et al. (73) Low Low Low Low Low Low
Whittaker et al. (74) Low Low Low Low Low Low
Wojtowicz et al. (75) Low Low High Unclear High High

with participants completing less than half of the intervention
components (36, 45,49, 51, 53, 73). The majority of these studies
were again ones that involved completion in one’s own time. For
example, Ip and colleagues (2016) reported low drop out rates
and a small effect size. However, participants only completed
roughly three of 10 modules and spent about 39 minutes on the
website over 4 months, suggesting relatively low engagement.
Qualitative data from all papers were categorized according
to features of the DMHIs that were liked by participants, features
that were disliked (Table 6), and features predicting adherence.
There were four key categories of data in relation to liked features.
The first category related to social support. Several studies
reported that participants had found it useful to be in contact
with professionals. Participants in one study who had access to
a trained supporter in addition to regular text messages reported
that they “liked talking to someone who was friendly” (35, p.

101). Participants in one study of a game-based CBT intervention
called Pesky gNATs (41) reported liking the fact that doing it on
a computer was “not as full on as face-to-face” (p. 15). However
this was not perceived by all to be preferable to in-person contact.
For example, two studies that evaluated an interactive CBT-based
fantasy game called SPARX, both found that some participants
preferred face-to-face support from a therapist (36, 56). Similarly,
some participants in an online CBT-based group course reported
a preference for a face-to-face version of the course (45).

For other participants, it was the opportunity to connect with
peers who were experiencing similar difficulties that was helpful.
Gerrits and colleagues (56) reported that participants “found chatting
to be a pleasant and positive way to talk about being down and their
feelings of depression” (p. 6). Similarly, Horgan and colleagues (48)
studied the impact of an online forum and reported that participants
found it “good to say what was going on aloud (albeit in writing)”
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TABLE 5 | Attrition rates, sample sizes and indicators of adherence and engagement.

Study

Sample Size at Commencement

Attrition (%)

Indicators of Adherence &
Engagement as Reported in Papers

Anstiss et al. (35)

Bobier et al. (36)

Bradley et al. (37)
Burckhardt et al. (38)

Calear et al. (39)

Carrasco (40).

Chapman et al. (41)
Chen et al. (42)

Clarke et al. (43)

de Voogd et al (44)

Gerrits et al. (45)

Gladstone et al. (46)
Hetrick et al. (47)

Horgan et al. (48)
Ip et al. (49)

King et al. (50)
Kramer et al. (51)

Levin et al. (52)

Lillevoll et al. (53)

Manicavasagar et al. (54)

Melnyk et al. (55)

Merry et al. (56)

Neil et al. (57)

40

20

13
1=177,C =161

1477

15

1=83,C=77
1=129,C =39
140

| (group 1) = 43, | (group 2) = 40
1=26,C=24

118
I=130,C =127
1=41,C=35

|=131,C =132

I=37,C=39

I=42,C =483

I=120,C =115

1=82,C=239

1=92,C=93

I (group 1) = 1000, | (group 2) = 7207

45

30

NR
I=19,C=10.6

NR

13.3

|=20.5,C=28.2
1=10.9,C=5.1
64.3

I (group 1) =16.3, | (group 2) = 17.5
|=380.7,C=125

712
1=5.4,C=0
I=24.4,C=171
|=43,C =42

1=54,C=26

74.3 overall

1=37.5,C=20

NR

|1=76,C=86

NR

Two participants opted out after
commencing. 16 did not complete post-
intervention evaluations

60% did >1 module but did not complete
prior to discharge; 10% completed all 7
modules

NR

Two schools withdrew, one due to
negative feedback from students. 8% of
students didn’t return any workbooks,
55.6% returned 5-6 workbooks.

15% of participants completed at least 20
of 29 exercises

Average playtime was 11:57 minutes.
Most played the game once only. Four
people played it twice.

N/A — Completed with clinician

100% responded to weekly prompts.
Daily responses were lower and
decreased over time

Median session = 6, Mean (SD) session =
8.5 (14.2), Cumulative mean (SD) time on
site = 115.1 mins (176.1)

NR

53.6% participated in less than 4 chat
sessions, 35.7% finished all 8 sessions.
NR

Average number of modules commenced
was 5 out of 8. Seven commenced

only 1-2 modules, 8 commenced all
modules. Message board used by only

6 participants, 5 of them to discuss
technical issues.

53 forum posts made by 17 different
users over 3 months

Median time on website was 39.3 mins,
median of 3 of 10 modules completed
71% in the intervention group did not
correspond with counsellor.

Mean number of chats = 1.36 (SD 2.08).
58% did not have any chats.

92% completed both lessons, average of
81.98 mins (SD = 22.68) within 3 weeks.
85.3% reported reading the emails,

and 69% of those who read the emails
completed the suggested exercises

Only 8.5% of participants signed on and
used the intervention

36 participants used the website for <
hour a week due to time constraints,
technical issues, and website content.
One participant failed to complete any
sessions; the other completed all seven.
Two participants withdrew due to needing
face-to-face assistance for severe
symptoms. 86% completed at least 4
modules, 60% completed all modules.
Completion rates higher in school-based
sample than those in the community-
based sample. In the community sample
89% completed none or only one
module.

(Continued)

Frontiers in Psychiatry | www.frontiersin.org

76

November 2019 | Volume 10 | Article 759


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org

Garrido et al.

Digital Mental Health for Young People

TABLE 5 | Continued

Attrition (%)

Indicators of Adherence &
Engagement as Reported in Papers

Study Sample Size at Commencement
Pinto et al. (58) I=30,C=30

Reid et al. (59) =68, C =46

Rice et al. (60) 42

Rickhi et al. (61) 1=34,C=29

Robinson et al. (62) 27

Robinson et al. (63) 27

Saulsberry et al. (64) |=40,C=42

Sekizaki et al. (65) =40, C =40

Smith et al. (66) |=55,C=57

Spence et al. (67) I (group 1) =44, | (group 2) = 44, C = 27

Stasiak et al. (68) 1=17,C =17
Taylor-Rodgers & Batterham (69) 1=383,C=34
van der Zanden et al. (70) |=121,C =128
Wade et al. (71) 1=20,C=20
Whiteside et al. (72) 2

Whittaker et al. (73) | =426, C =429
Whittaker et al. (74) | =426, C =429

Wojtowicz et al. (75)

|=60, C=46.7
|=23.5,C=28.6

7.1

|=235,C=13.38
22.2

22.2
|=27.5,C=19.0
NR

I=0,C=85

1 (group 1) =6.8, 1 (group 2) =9, C =

NR

Average of 3.3 entries per day, completed
on average in 14.6 days

System usage was high with an average
of 72.2 logins and 51.1 posts per user.
87% completed the full 8-week project
21 participants completed all modules.
Reasons given for dropping out included
feeling better, changing schools, having
too much homework and being too
unwell.

As above

NR

Only 7 participants accessed the
intervention less than 10 times. Average
access times over 4 weeks was 16.9
86% completed all 8 sessions, 93%
completed at least half

Average number of sessions completed

14.8 in E1 was 7.5 out of 10 and 4.48 out of
5 for parents. Only 39% adolescents and
66% of parents completed all treatment
sessions.

=59, C=235 NR

1=152,C=17.6 65.4% reported viewing all three
web-pages

I=21,C=20 52% attended at least 4 of 6 sessions.
Only 20% attended all.

1=20,C=5 NR

0 NR

1=19,C=28 74.4% viewed at least half the messages,
29.6% viewed all or most.

1=19,C=28 Majority said they had read at least

I (group 1) = 24, (I group 2) = 24, C = 17 NR

half the messages, but data from the
messaging gateway showed that only
19% actually saw at least half the
messages.

NR

C, Comparator group; I, Intervention group, NR, Not reported.

(p- 87). One participant in the same study stated: “Its about empathy
and the realization that you're not alone. That others are feeling the
same way you do and are having trouble coping” (p. 87).

For some participants the primary attraction of DMHIs
were their online or computer-based nature. In contrast to
users noted above who reported a preference for face-to-face
contact, for many users a key benefit of DMHIs was the privacy
they afforded. One participant in an online self-help program,
Crystal, stated: “You can kind of do it in a secluded area where
nobody is watching you ... the privacy is kind of like a really
big appeal” (37, p. 28). In one study of an online peer-support
website, anonymity allowed participants to share details that
they had never shared before, and in fact had “put a lot of effort
into hiding” (48, p. 87). DMHIs also had the advantage of fitting
into the daily routines of users, connecting with current interests
(40), and helping “to bring back a sense of normality” (36, p.
290). A participant named Rob stated: “Most teens are always on
the internet ... while you’re on say Facebook or something, you
can just open up another tab” (37, p. 28) It can also be accessed

from a variety of locations such as school, home or in a clinic and
participants could “learn by myself and at my own pace” (56, p.
7). Participants reported that it was “fun to be able to do it on a
computer” (41, p. 13).

Other participants commented on particularly useful content.
Participants reported that the DMHIs “showed me things I didn’t
know” (56, p. 7), and helped them learn more about mental health
(58). Appreciation was expressed for content that helped participants
to learn specific techniques such as problem solving and anger
control (71), or challenging negative thoughts (37).

Another major category of the data related to the look and feel of
the DMHTIs. Participants preferred situations, characters, or avatars
that were relatable. For example, participants reported that it was
helpful when the focus was “situations any teenager goes through”
such as school and interpersonal relationships (37, p. 27). Conversely,
several studies reported that drop-outs occurred when the content
“did not seem relevant for them” (54, p. 7). Other features that
participants reported liking included interactive activities (58, 62),
and video components (62, 73). Similar comments were made in
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TABLE 6 | Liked and disliked features of DMHIs.

Liked Features Disliked Features

Social Support: Preference for real contact

o With professionals

o With peers

Online or computer-based: Content that is too juvenile

o Privacy and anonymity or patronising

e Fits into daily routine; feels normal
e Go at own pace

e Accessibility

e Fun, relaxing, distracting

Useful content: Educational materials:

e Problem solving and anger control e Boring/less engaging

e Time management and e Hard work

challenging negative thoughts N
o Repetitive

Relaxation and coping with

stress o Need for personalisation

e Acceptance

e About mental health
generally

Look and feel: Look and feel:

o Relatable e Colour scheme

¢ Interactive/game-like o Lack of variety

e Video components o Customisation needed

o Aesthetically appealing e Technical glitches or

) difficulties navigating sites
e Easy to use and navigate

relation to DMHISs with a game-like feel. Participants stated that this
made engaging with the DMHIs fun (36, 41). It was also important
to the users that DMHIs were aesthetically appealing and easy to use
and navigate.

One of the most prominent features that participants reported
disliking was the educational content of many DMHIs. For example
in their case study of use of a smartphone app for anxiety, Whiteside
and colleagues (72) reported that the participant “appeared less
engaged and interested in the background educational content”
(p. 86). Multiple other studies reported similar comments by
participants, particularly non-completers (36, 45, 54, 56, 58, 73).
Educational modules were viewed as too long (37), “tough and
sometimes quite tiring” (45, p. 6), “tedious and laborious” (38, p.
6). Some participants argued that it would be more convenient
to be able to tailor modules to one’s own needs: “I didn't like that
you couldn’t skip out of something if you already understood the
concept”(58, p. 163). Burckhardt and colleagues (2015) suggested
that more structured settings and dose effects may have contributed
to their negative results, since other studies have found that the
number of activities participants are required to do can reach a
saturation point (77).

A noteworthy point was that numerous participants reported
that the DMHIs often felt too juvenile or patronising. Participants
did not enjoy using DMHIs that seemed like they were designed

for younger children (41, 68). One participant suggested: “make
it more grown up” (41, p. 14).

Technical glitches and difficulties navigating sites were also
frequently cited as reasons for low adherence and engagement (37, 54,
68, 73). Participants stated that DMHISs should be improved to make
them“comparabletocommerciallyavailablegames”(36,p.290).Others
reported disliking particular aesthetic features such as the colour
scheme and a lack of variety of icons, cartoons, and diagrams (37).

Factors predicting adherence. Only four studies reported
predictors of adherence to the DMHIs. Neil and colleagues (57)
compared a school-based completion setting for MoodGYm to a
community setting, finding that a school-based setting predicted
greater adherence. Gender was also a consistent predictor of
adherence, with females being more likely to complete compared
to males (51, 57, 70). Mental health also played a role, with higher
pre-test scores in depression (57), a longer history of mood
disorders (51), or low scores in anxiety at pre-test (70) predicting
greater adherence.

DISCUSSIONS

This review aimed to determine the types of DMHIs that are
effective in treating depression and anxiety in young people and the
components of these interventions most associated with positive
outcomes and engagement. Overall, studies in relation to depression
demonstrated a small effect size in favour of DMHIs when
interventions were compared to no intervention. While this might
not always reflect a clinically significant level of change, it suggests
that such DMHIs may be of value in the context of public health and
preventative interventions. On the other hand, studies comparing
DMHIs to active control conditions were not effective. In fact, in two
studies the control group actually had lower depression levels at post-
test than the intervention group. Both studies included phone based
interventions: an app that referred users for medical review, and a
program of multimedia mobile phone messages. However, given
that there was a risk of bias in many studies included in the meta-
analyses, these results should be interpreted with caution. In fact, the
two studies in the meta-analysis that reported negative effect sizes
were two of the only three studies assessed as having low risk of bias.
Studies which did not involve blinding of either group allocation or
of outcome assessment tended to have higher effect sizes than studies
with low risk of bias, indicating that methodological limitations of the
studies reviewed likely inflated the larger effect sizes.

Of further importance in our findings was the fact that only
DMHIs involving regular interactions with a therapist or that
were completed in a supervised setting reached a moderate effect
size in comparison to a no-intervention control group, while
DMHIs that involved educational programs completed in the
participants own time were not found to be effective in this study.
This suggests that currently available DMHIs may not be effective
in causing clinically detectable levels of change unless they involve
a high level of supervised use or therapist involvement. These
results reflect the overarching significance of human interaction in
psychological interventions (78). However, the preference among
some participants for human contact revealed in this review existed
in tension with the need for privacy and anonymity, suggesting that
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there is a need for more effective design of DMHIs to fill a gap that
traditional face-to-face therapies do not.

Despite this, adherence and engagement rates tended to be low in
many studies particularly those where interventions were completed
in their own time. This reinforces the idea that many DMHIs are
most likely to be useful for people already receiving mental health
support or at least those not averse to doing so. However, DMHIs
completed in settings such as schools, labs, or clinics cannot reliably
indicate their effectiveness in reaching young people outside of
these settings. Where DMHIs were completed in their own time
or did not include interaction with a mental health professional,
effectiveness was much reduced. Nevertheless, for many users it
is the anonymity and privacy afforded by the online context that
holds the greatest appeal. Therefore, there is a need to balance the
competing advantages of anonymity and social support. Other
studies have similarly concluded that social networking features in
DMHIs are a “gamble” due to the potential for both negative and
positive effects (79).

These results indicate two distinct needs in DMHI development.
Firstly, a dire need exists to increase the appeal of DMHIs so as
to reach the 80% of young people who are not already obtaining
professional help. These young people may not understand that
their symptoms indicate the need for mental health assistance.
Other barriers such as alack of energy or motivation to engage with
complex tasks, or a fear of the stigma of mental illness may prevent
them from accessing even DMHIs where such are overtly about
mental health or are educational in nature. Research indicates that
young men are particularly unlikely to receive professional help
(80), which makes the findings in this review that males are less
likely to engage with DMHIs than females particularly disturbing.
The development of DMHIs that build on the existing interests
of young people in non-confronting ways may be of more appeal
to this group. DMHIs that particularly cater to the interests
of young men are especially needed. Only highly interactive
DMHIs involving multimedia materials or game-based activities
were successful in studies with low levels of human interaction,
suggesting that these types of features are highly appealing.

Secondly, for DMHIs designed to help young people who
are already seeking or willing to seek professional assistance but
prefer to do so in the relative anonymity of digital settings, it is
clear that the help of schools and mental health professionals
is a crucial part of the roll out of such interventions. Similarly,
some scholars have recommended a model of ‘supportive
accountability’, in which accountability to a supporter or coach
can enhance adherence to eHealth interventions (81).

The need for further refinement to available DMHIs was
confirmed by our qualitative analysis which revealed factors involved
in high drop out rates and low engagement rates in numerous studies.
In general, participants liked the online or computer based formats
and game-like feel of some DMHIS, particularly when the content was
interactive, had relatable situations or characters, and had appealing
aesthetic features. However, feedback by study participants or people
who withdrew from the studies referred to the boring nature and
hard work involved in the online learning modules. Participants
found DMHIs with non-appealing interfaces, frequent technical
glitches, or material that seemed too juvenile to be off-putting. Other
studies have similarly found that making DMHIs easy to use and to

navigate is important to users (82), and in fact criteria like this are
commonly used to evaluate usability and appeal (83).

Although some participants seemed to appreciate the opportunity
to learn various psychological skills to improve their wellbeing, many
disliked the high educational focus of the interventions, the fact that
they seemed designed for children much younger, and that they did
not match commercially available programs in quality. This highlights
the need for future DMHIs to consider the opinions of young people
closely in their design. There is a need for feedback from young people
and co-design methods to ensure that both content and aesthetics
are appealing to the target audience. There is also a need for DMHI
developers to ensure that materials are not dumbed down’ and that they
are presented in a way that does not feel like hard work but that builds
on the natural interests of young people. This again presents a challenge
for developers, to balance the need for simplicity of use with age-
appropriate content. This is especially important for DMHIs designed
to address depression and anxiety since these conditions are associated
with both a lack of motivation (84) and impaired concentration (85),
making such users a particular challenge to engage.

The current study was limited by the search terms used. Future
reviews should also include search terms such as “internet-delivered”,
“computer”, or “‘computerised’, since this could have picked up a
broader range of studies in the current review. Nevertheless, this
review demonstrates that while somewhat effective for those who
use them, DMHIs fail to appeal to a large proportion of young
people. In fact, when compared to active comparison groups
including online materials with no psycho-educational content,
DMHIs had only minimally better effects. As yet there seems to
be a dearth of DMHIs that are likely to attract the large numbers
of young people with mental illness who are not already open to
receiving professional help. There is thus a need for urgent attention
to developing high quality DMHIs that address the weaknesses and
focus on the strengths identified, to help young people currently in
the shadows to access appealing and accessible tools for managing
their mental health. There is also a need for methodologically robust
double-blinded RCTs to be designed to provide more stringent
testing of the effectiveness of such interventions.

DATA AVAILABILITY STATEMENT

The datasets generated for this study are available on request to
the corresponding author.

AUTHOR CONTRIBUTIONS

All authors contributed to the conception and design of the
review. SG, CM, and DC were involved in searches, quality
assessment and data extraction. SG and CM conducted the
analyses. All authors contributed to manuscript revision and
read and approved the submitted version.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00759/
full#supplementary-material

Frontiers in Psychiatry | www.frontiersin.org

1Ll

November 2019 | Volume 10 | Article 759


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00759/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00759/full#supplementary-material

Garrido et al.

Digital Mental Health for Young People

FERENCES

RE 19. Huguet A, Rao S, McGrath PJ, Wozney L, Wheaton M, Conrod J, et al. A
1. Lawrence D, Johnson S, Hafekost ], Boterhoven De Hann K, Sawyer M, systematic review of cognitive behavioral therapy and behavioral activation
Ainley J, et al. The mental health of children and adolescents. Report on apps for depression. PloS one (2016) 11(5):e0154248. doi: 10.1371/journal.

the second Australian Child and Adolescent Survey of Mental Health and pone.0154248
Wellbeing. Canberra: Department of Health (2015). 20. Hollis C, Falconer CJ, Martin JL, Whittington C, Stockton S, Glazebrook

2. Merikangas KR, He ], Burstein M, Swanson SA, Avenevoli S, Cui L, et al. C, et al. Annual research review: Digital health interventions for children
Lifetime prevalence of mental disorders in U. S. adolescents: results from and young people with mental health problems - a systematic review. ] Child
the national comorbidity survey replication - adolescent supplement (NCS- Psychol Psychiatry (2017) 58(4):474-503. doi: 10.1111/jcpp.12663
A). ] Am Acad Child AdolescPsychiatry (2010) 49(10):980-9. doi: 10.1016/j. 21. Rickwood D, Bradford S. The role of self-help in the treatment of mild
jaac.2010.05.017 anxiety disorders in young people: an evidence-based review. Psychol Res

3. WHO. Depression and other common mental disorders: Global health Behav Manage (2012) 5:25-36. doi: 10.2147/PRBM.S23357
estimates (2017). Available from: https://apps.who.int/iris/bitstream/ 22. Pedrelli P, Nyer M, Zulauf C, Wilens T. College students: mental health
handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf?sequence=1. problems and treatment considerations. Acad. Psychiatry (2014) 39(5):503-

4. Meade T, Dowswell E. Adolescents™ health-related quality of life (HRQoL) 11. doi: 10.1007/540596-014-0205-9
changes over time: a three year longitudinal study. Health Qual Life Outcomes 23. Ormel J, Raven D, van Oort E Hartman CA, Reijneveld SA, Veenstra R,
(2016) 14(14). doi: 10.1186/s12955-016-0415-9 et al. Mental health in Dutch adolescents: a TRAILS report on prevalence,

5. Davies S. Annual report of the chief medical officer 2013, public mental health severity, age of onset, continuity and co-morbidity of DSM disorders. Psychol
priorities: Inesting in the evidence. London, UK: Department of Health Med (2015) 45:345-60. doi: 10.1017/50033291714001469
(2014). 24. Naughton MFA, Maybery DJ, Goodyear M. Prevalence of mental illness

6. Hershenberg R, Satterthwaite TD, Daldal A, Katchmar N, Moore TM, Kable within families in a regional child-focussed mental health service. Int J
JW, et al. Dimiinished effort on a progressive ration task in both unipolar Mental Health Nurs (2018) 27:901-10. doi: 10.1111/inm.12386
and bipolar depression. ] Affective Disord (2016) 196:97-100. doi: 10.1016/j. 25. Grant M, Booth A. A typology of reviews: an analysis of 14 review types and
jad.2016.02.003 associated methodologies. Health Inf Libraries ] (2009) 26(2):91-108. doi:

7. Coles ME, Ravid A, Gibb B, George-Denn D, Bronstein LR, McLeod S. 10.1111/j.1471-1842.2009.00848.x
Adolescent mental health literacy: young people’s knowledge of depression 26. Joanna Briggs Institute. Critical Appraisal tools http://joannabriggs.org/
and social anxiety disorder. J Adolesc Health. (2016) 58(1):57-62. doi: research/critical-appraisal-tools.html  (2018). [Available from: http://
10.1016/j.jadohealth.2015.09.017 joannabriggs.org/research/critical-appraisal-tools.html.

8. Clement S, Schauman O, Graham T, Maggioni F. What is the impact of 27. Eysenbach G. CONSORT E-HEALTH: improving and standardizing
mental health-related stigma on help-seeking? A systematic review of evaluation reports of Web-based and mobile health interventions. ] Med
quantitative and qualitative studies. Psychol Med (2015) 45(1):11-27. doi: Internet Res (2011) 13(4):¢126. doi: 10.2196/jmir.1923
10.1017/50033291714000129 28. Higgins J, Altman D, Gotzsche PC, Juni P, Moher D, Oxman A, et al. The

9. Anderson VA, Anderson P, Northam E, Jacobs R, Catroppa C. Development cochrane collaboration’s tool for assessing risk of bias in randomised trials.
of executive functions through late childhood and adolescence in an BM]J (2011) 343:d5928. doi: 10.1136/bmj.d5928
Australian sample. Dev Neuropsychol (2001) 20(1):385-406. doi: 10.1207/ 29. Higgins ], Green S eds. Cochrance Handbook for Systematic Review of
S$15326942DN2001_5 Interventions. The cochrane collaboration (2011).

10. Dillman Carpentier FR, Brown JD, Bertocci M, Silk JS, Forbes EE, Dahl RC. 30. Wallace BC, Dahabreh IJ, Trikalinos TA, Lau J, Trow P, Schmid CH. Closing
Sad kids, sad media? Applying Mood Management Theory to depressed the gap between methodologists and end-users: R as a computational back-
adolescents’ use of media. Media Psychology (2008) 11:143-66. doi: end. J Stat Software (2012) 49(5)1-15. doi: 10.18637/js5.v049.i05
10.1080/15213260701834484 31. Henry JD, Crawford JR. The short-form version of the depression anxiety stress

11. Cuijpers P, Donker T, van Straten A. Is guided self-help as effective as face- Scales (DASS-21): construct validity and normative data in a large non-clinical
to-face psychotherapy for depression and anxiety disorders? A systematic sample. Br] Clin Psychology. (2005) 44(2):227-39. doi: 10.1348/014466505X29657
review and meta-analysis of comparative outcome studies. Psychol Med 32. Radloff LS. The CES-D scale: a self-report depression scale for research
(2010) 40(12):1943-57. doi: 10.1017/S0033291710000772 in the general population. Appl Psychol Meas (1977) 3:385-401. doi:

12. Andrews G, Cuijpers P, Craske MG, McEvoy P, Titov N. Computer therapy 10.1177/014662167700100306
for the anxiety and depressive disorders is effective, acceptable and practical 33. Dixon-Woods M, Cavers D, Agarwal S, Annandale E, Arthur T, Harvey J,
health care: a meta-analysis. PLOS ONE (2010) 5(10):e13196. doi: 10.1371/ et al. Conducting a critical interpretive review of the literature on access to
journal.pone.0013196 healthcare by vulnerable groups. BMC Med Res Methodol (2006) 6:(35). doi:

13. Donker T, Petrie K, Proudfoot ], Clarke ], Birch M-R, Christensen H. 10.1186/1471-2288-6-35
Smartphones for smarter delivery of mental health programs: a systematic 34. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol
review. ] Med Internet Res (2013) 15(11):239-51. doi: 10.2196/jmir.2791 (2006) 3:77-101. doi: 10.1191/1478088706qp0630a

14. Burns JM, Davenport TA, Durkin LA, Luscombe GM, Hickie IB. The 35. Anstiss D, Davies A. ‘Reach Out, Rise Up’: the efficacy of text messaging
internet as a setting for mental health service utilisation by young people. in an intervention package for anxiety and depression severity in young
Med ] of Aus (2010) 192(11 Suppl):s22-6. doi: 10.5694/j.1326-5377.2010. people. Child Youth Serv Rev (2015) 58(C):99-103. doi: 10.1016/j.
tb03688.x childyouth.2015.09.011

15. Webb M, Burns JM, Collin P. Providing online support for young 36. Bobier C, Stasiak K, Mountford H, Merry S, Moor S. When ‘¢’ therapy enters
people with mental health difficulties: challenges and opportunities the hospital: examination of the feasibility and acceptability of SPARX (a
explored. Early Intervention Psychiatry (2008) 2(2):108-13. doi: cCBT programme) in an adolescent inpatient unit. Adv Mental Health (2013)
10.1111/j.1751-7893.2008.00066.x 11(3):286-92. doi: 10.5172/jamh.2013.11.3.286

16. Lenhart A. Teens, Social Media & Technology Overview. Washington DC: 37. Bradley KL, Robinson LM, Brannen CL. Adolescent help-seeking
Pew Internet and American Life Project (2015). for psychological distress, depression, and anxiety using an Internet

17. Firth], Torous], Nicholas J, Carney R, Rosenbaum S, Sarris J. Can smartphone program. Int ] Mental Health Promotion. (2012) 14(1):23-34. doi:
mental health interventions reduce symptoms of anxiety? A meta-analysis 10.1080/14623730.2012.665337
of randomized controlled trials. J Affective Disord (2017) 218:15-22. doi: 38. BurckhardtR, Manicavasagar V, Batterham PJ, Miller LM, Talbot E, Lum A. A
10.1016/.jad.2017.04.046 web-based adolescent positive psychology program in schools: randomized

18. Nicholas ], Boydell K, Christensen H. mHealth in psychiatry: time for controlled trial. ] Med Internet Res (2015) 17(7):e187. doi: 10.2196/jmir.4329
methodological change. Evid Based Mental Health (2016) 19(2):33-4. doi: 39. Calear AL, Christensen H, Mackinnon A, Griffiths KM. Adherence to
10.1136/eb-2015-102278 the MoodGYM program: outcomes and predictors for an adolescent

Frontiers in Psychiatry | www.frontiersin.org 80 November 2019 | Volume 10 | Article 759


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org
https://doi.org/10.1016/j.jaac.2010.05.017
https://doi.org/10.1016/j.jaac.2010.05.017
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf?sequence=1
https://doi.org/10.1186/s12955-016-0415-9
https://doi.org/10.1016/j.jad.2016.02.003
https://doi.org/10.1016/j.jad.2016.02.003
https://doi.org/10.1016/j.jadohealth.2015.09.017
https://doi.org/10.1017/S0033291714000129
https://doi.org/10.1207/S15326942DN2001_5
https://doi.org/10.1207/S15326942DN2001_5
https://doi.org/10.1080/15213260701834484
https://doi.org/10.1017/S0033291710000772
https://doi.org/10.1371/journal.pone.0013196
https://doi.org/10.1371/journal.pone.0013196
https://doi.org/10.2196/jmir.2791
https://doi.org/10.5694/j.1326-5377.2010.tb03688.x
https://doi.org/10.5694/j.1326-5377.2010.tb03688.x
https://doi.org/10.1111/j.1751-7893.2008.00066.x
https://doi.org/10.1016/j.jad.2017.04.046
https://doi.org/10.1136/eb-2015-102278
https://doi.org/10.1371/journal.pone.0154248
https://doi.org/10.1371/journal.pone.0154248
https://doi.org/10.1111/jcpp.12663
https://doi.org/10.2147/PRBM.S23357
https://doi.org/10.1007/s40596-014-0205-9
https://doi.org/10.1017/S0033291714001469
https://doi.org/10.1111/inm.12386
https://doi.org/10.1111/j.1471-1842.2009.00848.x
http://joannabriggs.org/research/critical-appraisal-tools.html
http://joannabriggs.org/research/critical-appraisal-tools.html
http://joannabriggs.org/research/critical-appraisal-tools.html
http://joannabriggs.org/research/critical-appraisal-tools.html
https://doi.org/10.2196/jmir.1923
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.18637/jss.v049.i05
https://doi.org/10.1348/014466505X29657
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1186/1471-2288-6-35
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1016/j.childyouth.2015.09.011
https://doi.org/10.1016/j.childyouth.2015.09.011
https://doi.org/10.5172/jamh.2013.11.3.286
https://doi.org/10.1080/14623730.2012.665337
https://doi.org/10.2196/jmir.4329

Garrido et al.

Digital Mental Health for Young People

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

school-based population. (Report). J Affective Disord (2013) 147(1-3):338.
doi: 10.1016/j.jad.2012.11.036

Carrasco AE. Acceptability of an adventure video game in the treatment
of female adolescents with symptoms of depression. Res Psychother (2016)
19:10-8. doi: 10.4081/rippp0.2016.182

Chapman R, Loades M, O'Reilly G, Coyle D, Patterson M, Salkovskis P.
‘Pesky gNATS’: investigating the feasibility of a novel computerized CBT
intervention for adolescents with anxiety and/or depression in a Tier 3
CAMHS setting. tCBT (2016) 9:e35. doi: 10.1017/S1754470X16000222
Chen RY, Feltes JR, Tzeng WS, Lu ZY, Pan M, Zhao N, et al. Phone-based
interventions in adolescent psychiatry: a perspective and proof of concept
pilot study with a focus on depression and autism. JMIR Res Protoc (2017)
6(6):e114. doi: 10.2196/resprot.7245

Clarke G, Kelleher C, Hornbrook M, Debar L, Dickerson J, Gullion C.
Randomized effectiveness trial of an internet, pure self-help, cognitive
behavioral intervention for depressive symptoms in young adults. Cognit
Behav Ther (2009) 38(4):222-34. doi: 10.1080/16506070802675353

de Voogd EL, Wiers RW, Zwitser R], Salemink E. Emotional working memory
training as an online intervention for adolescent anxiety and depression: a
randomised controlled trial. Aust J Psychol (2016) 68:228-38. doi: 10.1111/
ajpy.12134

Gerrits RS, Van Der Zanden RAP, Visscher RFM, Conijn BP. Master your
mood online: a preventive chat group intervention for adolescents. Aust J
Adv Mental Health (2007) 6(3):152-62. doi: 10.5172/jamh.6.3.152
Gladstone T, Marko-Holguin M, Henry J, Fogel ], Diehl A, Van Voorhees BW.
Understanding adolescent response to a technology-based depression
prevention program. ] Clin Child Adolesc Psychol (2014) 43(1):102-14. doi:
10.1080/15374416.2013.850697

Hetrick SE, Yuen HP, Bailey E, Cox GR, Templer K, Rice SM, et al. Internet-
based cognitive behavioural therapy for young people with suicide-related
behaviour (Reframe-IT): a randomised controlled trial. Evid Based Mental
Health (2017) 20(3):76. doi: 10.1136/eb-2017-102719

Horgan A, McCarthy G, Sweeney J. An evaluation of an online peer support
forum for university students with depressive symptoms. Arch Psychiatr
Nursing (2013) 27(2):84-9. doi: 10.1016/j.apnu.2012.12.005

Ip P, Chim D, Chan KL, Li TMH, Ho FKW, Voorhees BW, et al. Effectiveness
of a culturally attuned Internet-based depression prevention program for
Chinese adolescents: a randomized controlled trial. Depress Anxiety (2016)
33(12):1123-31. doi: 10.1002/da.22554

King CA, Eisenberg D, Zheng K, Czyz E, Kramer A, Horwitz A, et al.Online
suicide risk screening and intervention with college students: a pilot
randomized controlled tria. J Consult Clin Psych (2015). 83(3):630. doi:
10.1037/a0038805

Kramer ], Conijn B, Oijevaar P, Riper H. Effectiveness of a web-based
solution-focused brief chat treatment for depressed adolescents and young
adults: randomized controlled trial. ] Med Internet Res (2014) 16(5):e141.
doi: 10.2196/jmir.3261

Levin ME, Pistorello ], Seeley JR, Hayes SC. Feasibility of a prototype
web-based acceptance and commitment therapy prevention program
for college students. | Am Coll Health (2014) 62(1):20-30. doi:
10.1080/07448481.2013.843533

Lillevoll KR, Vangberg HCB, Griffiths KM, Waterloo K, Eisemann MR.
Uptake and adherence of a self-directed internet-based mental health
intervention with tailored e-mail reminders in senior high schools in
Norway. BMC Psychiatry (2014) 14(1):14-. doi: 10.1186/1471-244X-14-14
Manicavasagar V, Horswood D, Burckhardt R, Lum A, Hadzi-Pavlovic D,
Parker G. Feasibility and effectiveness of a web-based positive psychology
program for youth mental health: randomized controlled trial. ] Med Internet
Res (2014) 16(6):e140. doi: 10.2196/jmir.3176

Melnyk BM, Amaya M, Szalacha LA, Hoying ], Taylor T, Bowersox K.
Feasibility, acceptability, and preliminary effects of the COPE online
cognitive-behavioral skill-building program on mental health outcomes
and academic performance in freshmen college students: a randomized
controlled pilot study. ] Child Adoles Psychiatr Nurs (2015) 28(3):147-54. doi:
10.1111/jcap.12119

Merry SN, Stasiak K, Shepherd M, Framptom C, Fleming T, Lucassen MFG.
The effectiveness of SPARX, a computerised self help intervention for

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

adolescents seeking help for depression: randomised controlled non-
inferiority trial. Br Med J (Online). (2012) 344:¢2598. doi: 10.1136/bmj.e2598
Neil A, Batterham P, Christensen H, Bennett K, Griffiths K. Predictors of
adherence by adolescents to a cognitive behavior therapy website in school
and community-based settings. ] Med Internet Res (2009) 11(1):e6. doi:
10.2196/jmir.1050

Pinto MD, Greenblatt AM, Hickman RL, Rice HM, Thomas TL, Clochesy
JM. Assessing the critical parameters of eSSMART-MH: a promising avatar-
based digital therapeutic intervention to reduce depressive symptoms.
Perspect Psychiatr Care (2016) 52(3):157-68. doi: 10.1111/ppc.12112

Reid S, Kauer S, Hearps SJ, Crooke AH, Khor A, Sanci L, et al. A mobile
phone application for the assessment and management of youth mental
health problems in primary care: health service outcomes from a
randomised controlled trial of mobiletype. BMC Family Pract (2013) 14:84.
doi: 10.1186/1471-2296-14-84

Rice S, Gleeson ], Davey C, Hetrick S, Parker A, Lederman R, et al. Moderated
online social therapy for depression relapse prevention in young people: pilot
study of a next generation online intervention. Early Intervention Psychiatry
(2016) 12(4):613-25. doi: 10.1111/eip.12354

Rickhi B, Kania-Richmond A, Moritz S, Cohen ], Paccagnan P, Dennis C,
et al. Evaluation of a spirituality informed e-mental health tool as an
intervention for major depressive disorder in adolescents and young adults
- a randomized controlled pilot trial. BMC Complement Altern Med (2015)
15:450. doi: 10.1186/512906-015-0968-x

Robinson J, Hetrick S, Cox G, Bendall S, Yung A, Pirkis J. The safety and
acceptability of delivering an online intervention to secondary students at
risk of suicide: findings from a pilot study. Early Intervention Psychiatry
(2015) 9(6):498-506. doi: 10.1111/eip.12136

Robinson J, Hetrick S, Cox G, Bendall S, Yuen HP, Yung A, et al. Can an
Internet-based intervention reduce suicidal ideation, depression and
hopelessness among secondary school students: results from a pilot
study. Early Intervention Psychiatry (2016) 10(1):28-35. doi: 10.1111/
eip.12137

Saulsberry A, Marko-Holguin M, Blomeke K, Hinkle C, Fogel ], Gladstone T,
et al. Randomized clinical trial of a primary care internet-based intervention
to prevent adolescent depression: one-year outcomes. ] Can Acad Child
Adolesc Psychiatry = ] de 'Acad Canadienne Psychiatr lenfant et de ladolesc
(2013) 22(2):106.

Sekizaki R, Nemoto T, Tsujino N, Takano C, Yoshida C, Yamaguchi T, et al.
School mental healthcare services using internet-based cognitive behaviour
therapy for young male athletes in Japan. Early Intervention Psychiatry
13(1):79-85. doi: 10.1111/eip.12454

Smith P, Scott R, Eshkevari E, Jatta F, Leigh E, Harris V, et al. Computerised
CBT for depressed adolescents: randomised controlled trial. Behav Res Ther
(2015) 73:104-10. doi: 10.1016/j.brat.2015.07.009

Spence SH, Donovan CL, March S, Anderson RE, Gamble A, Prosser S,
et al. A Randomized controlled trial of online versus clinic-based CBT for
adolescent anxiety. (Author abstract)(Report). ] Consult Clin Psychol (2011)
79(5):629. doi: 10.1037/a0024512

Stasiak K, Hatcher S, Frampton C, Merry SN. A pilot double blind randomized
placebo controlled trial of a prototype computer-based cognitive behavioural
therapy program for adolescents with symptoms of depression. Behav Cogn
Psychother (2014) 42(4):385-401. doi: 10.1017/S1352465812001087
Taylor-Rodgers E, Batterham PJ. Evaluation of an online psychoeducation
intervention to promote mental health help seeking attitudes and intentions
among young adults: randomised controlled trial. ] Affective Disord (2014)
168(C):65-71. doi: 10.1016/j.jad.2014.06.047

van Der Zanden R, Kramer J, Gerrits R, Cuijpers P. Effectiveness of an online
group course for depression in adolescents and young adults: a randomized
trial. ] Med Internet Res (2012) 14(3):e86. doi: 10.2196/jmir.2033

Wade SL, Walz NC, Carey ], McMullen KM, Cass J, Mark E, et al. A
randomized trial of teen online problem solving: Efficacy in improving
caregiver outcomes after brain injury.(Report). Health Psychol (2012)
31(6):767-76. doi: 10.1037/a0028440

Whiteside SPH, Ale CM, Vickers Douglas K, Tiede MS, Dammann JE.
Case examples of enhancing pediatric OCD treatement with a smartphone
application. Clin Case Stud (2014) 13(1):80-94. doi: 10.1177/1534650113504822

Frontiers in Psychiatry | www.frontiersin.org

81

November 2019 | Volume 10 | Article 759


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org
https://doi.org/10.1016/j.jad.2012.11.036
https://doi.org/10.4081/ripppo.2016.182
https://doi.org/10.1017/S1754470X16000222
https://doi.org/10.2196/resprot.7245
https://doi.org/10.1080/16506070802675353
https://doi.org/10.1111/ajpy.12134
https://doi.org/10.1111/ajpy.12134
https://doi.org/10.5172/jamh.6.3.152
https://doi.org/10.1080/15374416.2013.850697
https://doi.org/10.1136/eb-2017-102719
https://doi.org/10.1016/j.apnu.2012.12.005
https://doi.org/10.1002/da.22554
https://doi.org/10.1037/a0038805
https://doi.org/10.2196/jmir.3261
https://doi.org/10.1080/07448481.2013.843533
https://doi.org/10.1186/1471-244X-14-14
https://doi.org/10.2196/jmir.3176
https://doi.org/10.1111/jcap.12119
https://doi.org/10.1136/bmj.e2598
https://doi.org/10.2196/jmir.1050
https://doi.org/10.1111/ppc.12112
https://doi.org/10.1186/1471-2296-14-84
https://doi.org/10.1111/eip.12354
https://doi.org/10.1186/s12906-015-0968-x
https://doi.org/10.1111/eip.12136
https://doi.org/10.1111/eip.12137
https://doi.org/10.1111/eip.12137
https://doi.org/10.1111/eip.12454
https://doi.org/10.1016/j.brat.2015.07.009
https://doi.org/10.1037/a0024512
https://doi.org/10.1017/S1352465812001087
https://doi.org/10.1016/j.jad.2014.06.047
https://doi.org/10.2196/jmir.2033
https://doi.org/10.1037/a0028440
https://doi.org/10.1177/1534650113504822

Garrido et al.

Digital Mental Health for Young People

73.

74.

75.

76.

77.

78.

79.

80.

Whittaker R, Merry S, Stasiak K, McDowell H, Doherty I, Shepherd M, et al.
MEMO-a mobile phone depression prevention intervention for adolescents:
development process and postprogram findings on acceptability from
a randomized controlled trial. ] Med Internet Res (2012) 14(1):el4. doi:
10.2196/jmir.1857

Whittaker R, Stasiak K, McDowell H, Doherty I, Shepherd M, Chua S, et al.
MEMO: an mHealth intervention to prevent the onset of depression in
adolescents: a double-blind, randomised, placebo-controlled trial. J Child
Psychol Psychiatry (2017) 58(9):1014-22. doi: 10.1111/jcpp.12753
Wojtowicz M, Day V, McGrath PJ. Predictors of participant retention in a
guided online self-help program for university students: prospective cohort
study. ] Med Internet Res (2013) 15(5):€96. doi: 10.2196/jmir.2323

Dumville JC, Torgerson DJ, Hewitt CE. Reporting attrition in randomised
controlled trials. Br Med ] (2006) 332(7547):969-71. doi: 10.1136/
bmj.332.7547.969

Schueller SM, Parks AC. Disseminating self-help: positive psychology
exercises in an online trial. ] Med Internet Res (2012) 14(3):e63. doi: 10.2196/
jmir.1850

Bucci S, Seymour-Hyde A, Harris A, Berry K. Client and therapist attachment
styles and working alliance. Clin Psychol Psychother (2015) 23(2):155-65.
doi: 10.1002/cpp.1944

Singleton A, Abeles P, Smith IC. Online social networking and
psychological experiences: the perceptions of young people with mental
health difficulties. Comput Hum Behav (2016) 61:394-403. doi: 10.1016/j.
chb.2016.03.011

Burns ], Davenport T, Ricci C, Emma B, Blanchard M, Hickie I. It’s one
‘smart’ solution: using new and emerging technologies to support the mental
health and wellbeing of young men. Dev Pract Child Youth Fam Work ]
(2014) 40:6-19.

81.

82.

83.

84.

85.

Mohr DC, Cuijpers P, Lehman K. Supportive accountability: a model of
providing human support to enhance adherence to eHealth interventions. J
Med Internet Res (2011) 13(1):e30. doi: 10.2196/jmir.1602

Crane D, Garnett C, Brown ], West R, Michie S. Factors influencing usability
of a smartphone app to reduce excessive alcohol consumption: think aloud
and interview studies. Front Public Health (2017) 5(39). doi: 10.3389/
fpubh.2017.00039

Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani
M. Mobile App Rating Scale: a new tool for assessing the quality of
health mobile apps. JMIR mHealth uHealth (2015) 3(1):e27. doi: 10.2196/
mhealth.3422

Loonen AJM, Ivanova SA. Circuits regulating pleasure and happiness
in major depression. Med Hypothesis (2016) 87:14-21. doi: 10.1016/j.
mehy.2015.12.013

Boschloo L, van Borkulo CD, Borsboom D, Schoevers RA. A prospective
study on how symptoms in a network predict the onset of depression.
Psychother Psychosom (2016) 85:183-4 doi: 10.1159/000442001.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2019 Garrido, Millington, Cheers, Boydell, Schubert, Meade and
Nguyen. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in
other forums is permitted, provided the original author(s) and the copyright owner(s)
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org

November 2019 | Volume 10 | Article 759


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org
https://doi.org/10.2196/jmir.1857
https://doi.org/10.1111/jcpp.12753
https://doi.org/10.2196/jmir.2323
https://doi.org/10.1136/bmj.332.7547.969
https://doi.org/10.1136/bmj.332.7547.969
https://doi.org/10.2196/jmir.1850
https://doi.org/10.2196/jmir.1850
https://doi.org/10.1002/cpp.1944
https://doi.org/10.1016/j.chb.2016.03.011
https://doi.org/10.1016/j.chb.2016.03.011
https://doi.org/10.2196/jmir.1602
https://doi.org/10.3389/fpubh.2017.00039
https://doi.org/10.3389/fpubh.2017.00039
https://doi.org/10.2196/mhealth.3422
https://doi.org/10.2196/mhealth.3422
https://doi.org/10.1016/j.mehy.2015.12.013
https://doi.org/10.1016/j.mehy.2015.12.013
https://doi.org/10.1159/000442001
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

:\' frontiers

ORIGINAL RESEARCH
published: 06 December 2019

n Psychiatry doi: 10.3389/fpsyt.2019.00893
Evidence-Based Psychotherapy
Stress Disorder
Derrecka M. Boykin %%, Fallon Keegan®, Karin E. Thompson "%°, Emily Voelkel®®,
Jan A. Lindsay "?® and Terri L. Fletcher’??
VA South Central Mental lliness Research, Education and Clinical Center, Houston, TX, United States, 2 Houston VA
HSR&D Center for Innovations in Quality, Effectiveness, and Safety, Michael E. DeBakey VA Medical Center, Houston, TX,
United States, 3 Menninger Department of Psychiatry and Behavioral Sciences, Baylor College of Medicine, Houston, TX,
United States, 4 Department of Psychology, University of North Texas, Denton, TX, United States, ® Michael E. DeBakey VA
Medlical Center, Houston, TX, United States
OPEN ACCESS
Edited by: Background: The Veterans Health Administration (VHA) has pioneered the
LinaGega,  implementation of video to home (VTH) technology to increase access to mental health
U’(’J’V‘?trsc’fﬁ o Z’”" treatments for Veterans facing barriers to receiving in-person care, particularly for
Inited Kingdom . . . . .
Feviewed b posttraumatic stress disorder (PTSD). Randomized controlled trials have established
eviewed by: . Lo . . .
saly Brabyn,  the noninferiority of evidence-based psychotherapies (EBPs) for PTSD delivered through
University of York, VTH, compared to in-person delivery. Less is known about the use of VTH to deliver EBPs
United Kingdom

Gemma Wilson,
Northumbria University,
United Kingdom

*Correspondence:
Derrecka M. Boykin
Derrecka.Boykin@va.gov

Specialty section:

This article was submitted to
Public Mental Health,

a section of the journal
Frontiers in Psychiatry

Received: 02 May 2019
Accepted: 13 November 2019
Published: 06 December 2019

Citation:

Boykin DM, Keegan F, Thompson KE,
Voelkel E, Lindsay JA and Fletcher TL
(2019) Video to Home Delivery

of Evidence-Based Psychotherapy

to Veterans With Posttraumatic
Stress Disorder.

Front. Psychiatry 10:893.

doi: 10.3389/fpsyt.2019.00893

for PTSD in routine clinical practice.

Objective: We examined the provision of EBPs for PTSD delivered via VTH at a large
Southwestern VHA PTSD outpatient clinic.

Methods: Data were obtained from chart review of the electronic medical records of
Veterans receiving at least one session of Cognitive Processing Therapy or Prolonged
Exposure via VTH in the VHA PTSD clinic during the study time frame.

Results: Fourteen providers (including six psychology trainees) delivered EBPs for PTSD via
VTH between 2016 and 2018. Providers treated 74 Veterans (33.8% women) from diverse
sociocultural backgrounds who ranged in age from 25 to 79. Each provider treated about
3.08 (x 2.18) Veterans using VTH, not including one provider who saw more than 30. A
hybrid approach, in which VTH-delivery was coupled with in-person delivery, was used with
70.3% of Veterans across treatment (including sessions completed before initiation and after
termination of the EBP). This demonstrates the versatility of VTH for meeting individual patient
needs. Most EBP sessions (85.4%) were conducted over VTH. Despite Veterans attending
an average of 6.85 (+ 4.88) EBP sessions, 50% terminated before session 7. This dropout
rate is consistent with national and local EBP completion averages within the VHA. Veterans
receiving Cognitive Processing Therapy via VTH were more likely to complete treatment than
those receiving Prolonged Exposure. No other patient factors predicted attrition.
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VTH-Delivery of Treatment for PTSD

Conclusions: This study highlights the use of VTH as “tool in the toolbox” that expands the
scope of practice for providers and increases opportunities for Veterans to receive EBPs for
PTSD. We describe other potential advantages of using VTH to deliver EBPs for PTSD.

Keywords: telehealth, telemental health, posttraumatic stress disorder, evidence-based psychotherapy, veterans

INTRODUCTION

Evidence-based psychotherapies (EBPs), including Cognitive
Processing Therapy and Prolonged Exposure, are considered
first-line interventions for posttraumatic stress disorder (PTSD)
and have strong support in Veteran samples (1-3). Despite the
resources the Veterans Health Administration (VHA) has
invested in these two therapies, Veteran access to and
engagement in EBPs for PTSD remain a challenge (4).
Relatively few Veterans with PTSD (9%) receive these EBPs
(5-7), and approximately half who initiate these treatments
terminate prematurely and do not receive a full course of
therapy (8, 9). Notable barriers to accessing and engaging in
EBPs include logistic issues such as taking time off work or
school, arranging child or elder care, physical limitations, and
transportation and travel costs (10, 11). Additional barriers
include stigma around seeking mental health care (12) and
clinical symptoms such as anxiety (13) that may interfere in
seeking PTSD care at the VHA. Some women Veterans and
Veterans who experienced military sexual trauma (MST) also
express discomfort in VHA clinics (14, 15).

The provision of EBPs via video to home (VTH) technology is
one promising option for overcoming barriers to care and
increasing access to and retention in EBPs for PTSD. VTH is a
safe and convenient alternative to in-person care and offers
patients the opportunity to receive PTSD treatment in the
comfort of their home, work, or other private location.
Delivery of EBPs via VIH allows patients and providers to
synchronously connect for live, interactive therapy sessions using
a secure web-based videoconferencing feature on a personal
computer, laptop, tablet, or other device. The content of the
VTH-delivered EBPs for PTSD is identical to traditional in-
person delivery.

Patients report high satisfaction with VTH-delivered care
(16), and noninferiority trials demonstrate the clinical
effectiveness of EBPs for PTSD delivered via VIH compared
to in-person treatment, though sample sizes were relatively small
(17, 18). Although these randomized controlled trials found no
differences in dropout between VTH and in-person treatment,
this may be because patients were randomized to a condition and
were not able to select which delivery option they preferred.
Nonetheless, among patients who terminated therapy
prematurely, patients receiving care via VTH engaged in more
sessions prior to dropout than patients who received in-person
care (19).

Although these studies demonstrate the effectiveness of
VTH-delivered PTSD treatment and suggest promise in
increasing treatment retention, little is known about the
current use of VI'H to deliver EBPs for PTSD in routine

clinical practice. A recent study found that, although VTH
use is increasing across the VHA, growth is slow; and the
number of Veterans receiving mental health care through VTH
is still small (13). One successful model for implementing VTH
for EBPs is to integrate VIH across multiple providers in a
clinic, rather than designating certain providers (often in
remote telehealth centers) to provide VITH. This integrated
model allows patients and providers to collaboratively decide
whether to conduct all EBP sessions via VTH, or whether a
hybrid approach of both VIH and in-person sessions is
preferable. This Personalized Implementation of Video
Telehealth approach has demonstrated success in increasing
both provider and patient adoption of VTH for mental health
treatment (13, 20).

The goal of this study was to examine the provision of EBPs
for PTSD delivered via VTH within an outpatient PTSD clinic at
the Houston Veterans Affairs Medical Center that uses an
integrated model of VTH implementation. Specific aims were
to: 1) describe demographic and clinical characteristics of
Veterans receiving VITH-delivered EBPs for PTSD, 2) report
the number of PTSD clinic providers delivering these EBPs via
VTH during the study period, 3) report the average number of
Veterans each provider treated via VTH, 4) report the percentage
of Veterans who engaged in the EBP for PTSD exclusively via
VTH vs. both VTH and in-person, and 5) report rates of VIH
EBP for PTSD completion. We also examined known predictors
of in-person EBP for PTSD completion including demographic
characteristics (e.g., gender, race/ethnic minority), symptom
severity, comorbid substance use disorder, service-connection
for a disability, and military service era (6, 21, 22) to determine
whether these variables predicted VTH EBP for PTSD
completion. Given noted differences in completion of
Cognitive Processing Therapy compared to Prolonged
Exposure, we also included EBP treatment type as a potential
predictor (8).

METHODS

Treatment Setting

The VHA PTSD outpatient clinic is a subspecialty clinic located
within the General Mental Health Clinic. The VHA PTSD Clinic
at the Houston Veterans Affairs Medical Center had 9 full-time
VHA providers and 1 half-time provider (7.5 psychologists and 2
social workers) and employed two to three psychology interns
and fellows at a time (their cases are included here). VHA PTSD
clinic staff and trainees treat Veterans with a primary diagnosis
of PTSD or Other Trauma/Stressor-Related Disorder. Of note, a
diagnosis of military-related PTSD is not required for enrollment
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and Veterans are not excluded for having comorbid psychiatric
diagnoses. The VHA PTSD clinic routinely offers Cognitive
Processing Therapy and Prolonged Exposure as first-line, gold
standard EBPs for PTSD. The VHA PTSD clinic staff were
introduced to and gradually trained in VTH starting in 2015 as
part of on-going implementation efforts to increase adoption of
this clinical innovation (13).

Data Collection

We reviewed the electronic medical records of all Veterans
enrolled in the VHA PTSD clinic who completed at least one
individual EBP for PTSD session via VTH between January 1,
2016, and December 31, 2018. The study protocol was reviewed
and approved by the Institutional Review Board at Baylor
College of Medicine and Affiliated Hospitals in addition to the
Research and Development committee at the Houston Veterans
Affairs Medical Center. Because this study involved a
retrospective review of patient medical records, a waiver of
informed consent/HIPAA authorization was required and
granted. De-identified data (described below) were collected in
a SPSS database securely stored behind a VHA firewall only
accessible by the principal investigator and approved research
staff. Identifiable information was only used to collect aggregate
data from the medical records and no identifiable data was
downloaded, copied, or printed.

Veteran Demographic and Clinical Characteristics
Demographic data were age (in years), gender, race, ethnicity,
marital status, academic status (i.e., college student vs.
nonstudent), employment, rural or urban residence, military
service era, deployment status, and VHA service-connected
disability status for PTSD. Veterans' residency zip codes were
classified as rural or urban according to the Rural-Urban
Commuting Area Codes (23). Information regarding comorbid
medical and psychiatric diagnoses was taken from Veterans'
problem lists. Medical diagnoses were weighted and summed
to compute the Charlson Comorbidity Index, an indicator of
disease burden and mortality risk (24). We also tracked whether
Veterans had been prescribed recommended medications for
PTSD (25).

Treatment History

Veterans' treatment history was gathered from two time intervals
—the year preceding admission into the VHA PTSD clinic and
during the most recent episode of care. The most recent episode
of care was defined as the period during which the Veteran
completed at least one EBP for PTSD session via VIH. Key
variables collected at both time intervals were: use of mental
health services within this or other VHA clinics (e.g., primary
care), medication management visits, use of emergency services
(including crisis line calls), and inpatient hospitalizations.
Veterans who received psychotherapy (either group or
individual) in the VHA PTSD clinic prior to their most recent
episode of care were distinguished from Veterans who were
newly admitted or never received treatment after admission into
the clinic.

EBP Treatment Delivered via VTH

We extracted treatment information about the most recent
episode of care. Provider information, EBP type (Prolonged
Exposure or Cognitive Processing Therapy), and nature of
primary or index trauma were recorded. Other treatment
variables were number of individual sessions (including
sessions completed before initiation or completion of EBP),
number of EBP sessions, number of missed and cancelled
sessions, and notable VIH connectivity issues (e.g., "session
terminated early due to poor audio quality"). We differentiated
between sessions delivered in-person vs. those delivered through
VTH. A 7-session benchmark was used to define EBP
completion based on existing definitions of EBP for PTSD
completion (6, 26-28). Initial and last recorded PTSD
Checklist for DSM-5 severity scores (29) were collected.
Unfortunately, the last recorded PTSD severity scores were
available for 24 of 74 Veterans and, thus, we omitted them
from data analysis.

Data Integrity

Deidentified chart review data were entered into a shared project
database by two research assistants, who had experience
conducting VHA chart review research and had obtained
thorough training for the current study. The first author (D.B.)
oversaw chart review and met regularly with the research
assistants to resolve any emergent problems. For any issues,
the first author reviewed the individual charts, and the group
reached a consensus.

Data Analyses

Descriptive statistics of Veteran characteristics and treatment
history, provider characteristics, and clinical use of VTH relative
to in-person service delivery of EBPs were reviewed. We used
logistic regression analysis to examine predictors of EBP
completion. Predictors were Veteran demographic and clinical
characteristics (e.g., race/ethnicity, service era, and medical/
psychiatric comorbidities), EBP type, index trauma type, and
prior treatment history. Due to concerns about adequate power,
predictors for the logistic regression analysis were purposefully
selected by first conducting a univariate analysis of each
predictor to determine which variables should be included in
the final multivariate model. Predictors that had a significant
univariate test at p < 0.25 process were included in the final
model (30).

RESULTS

Veteran Characteristics and Treatment
History

A total of 74 Veterans (49 men, 25 women) received an EBP for
PTSD via VTH within the VHA PTSD clinic during the study
time fame. Veteran demographic and clinical characteristics are
described in Table 1. Veterans ranged in age from 26 to 79 (M =
42.01 + 11.71). Most Veterans were Caucasian or African
American, non-Hispanic/Latino, married, employed, receiving
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TABLE 1 | Characteristics of Veterans with PTSD receiving VTH at VHA PTSD
Clinic between 2016 and 2018.

Personal characteristic N (%) M = SD
Age (in years) 42.01 +11.71
Gender
Male 49 (66.1%)
Female 25 (33.8%)
Race®
Caucasian 38 (61.4%)
African American 34 (45.9%)
Other/Multiracial 1(1.4%)
Ethnicity?
Non-Hispanic or Latino 60 (81.1%)
Hispanic or Latino 3 (17.6%)
Marital status
Never Married/Single 9 (25.7%)
Married 4 (45.9%)
Divorced/Separated 8 (24.3%)
Widowed 3 (4.1%)
% enrolled in college® 5 (20.3%)
% employed® 9 (52.7%)
% living in urban area 6 (89.2%)
Service Era
Vietnam 3 (4.1%)
Post-Vietham 8 (10.8%)
Persian Gulf 16 (21.6%)
OIF/OEF 47 (63.5%)
% deployed to combat zone (60 8%)
% service-connected for PTSD disability 8 (64.9%)
% with comorbid psychiatric diagnoses (98 6%)
% with comorbid medical diagnoses 3 (31.1%)
Charlson comorbidity index 0.51 £ 0.91
PTSD severity at VHA PTSD Clinic Intake 60.09 + 11.79

N, 74; VHA, Veterans Health Administration; OIF/OEF, Operation Iraqi Freedom/Operation
Enduring Freedom; PTSD, Posttraumatic Stress Disorder.
% =73."n=64.°n =63.

VHA service connection for a PTSD disability, and living at an
urban residence at the time of admission into the clinic. Most
Veterans had been deployed to a combat zone with many serving
during the Operation Iraqi Freedom/Operation Enduring
Freedom, or Gulf War eras. Almost all Veterans (73 of 74) had
co-occurring psychiatric diagnoses, most often depression
(52.7%) or a substance/alcohol use disorder (24.3%). Fewer
Veterans (23 of 74) had significant medical comorbidities.
Overall, this sample had low Charlson Comorbidity Index
scores indicating low overall disease burden and mortality
risk. Combat (54.1%) was the most commonly identified
index trauma, followed by MST (20.3%); other military,
noncombat trauma (16.2%; e.g., training accidents); and
nonmilitary, civilian trauma (9.5%).

Table 2 describes Veterans' treatment history as it relates to
use of outpatient psychotherapy, medical management,
emergency services, and inpatient hospitalization prior to and
during individual treatment in the VHA PTSD clinic. Most
Veterans had received outpatient psychotherapy (including
group therapy) prior to their most recent episode of care in the
VHA PTSD clinic. Notably fewer Veterans were participating in
concurrent outpatient psychotherapy once they started an EBP
for PTSD. The majority of Veterans (82.4%) were taking

TABLE 2 | Percent of Veterans receiving VHA Services before and during VTH
Administration in VHA PTSD Clinic.

VHA service type Prior to VHA PTSD clinic During VTH
enrollment administration

Outpatient 54 (73.0%) 0 (13.5%)

psychotherapy

Medication 21 (28.4%) 25 (33.8%)

management visits

Emergency services 6 (8.1%) 3 (4.1%)

Inpatient hospitalization 3 (4.1%) 1(1.4%)

N, 74, VHA, Veterans Health Administration; PTSD, Posttraumatic Stress Disorder.

psychotropic medications for PTSD; however, only a quarter
used medication management services during the study time
frame. Less than 10% of Veterans sought emergency services
(including contacting the crisis line) or were hospitalized for
urgent mental health crises.

Clinical Utilization of VTH

The number of clinic providers delivering EBPs for PTSD via
VTH steadily increased from 2016 to 2018. In 2016, four clinic
providers (including one trainee) used this treatment modality
with at least one patient. Seven additional providers (including
four trainees) delivered EBPs via VTH in 2017, followed by three
more providers (including one trainees) in 2018. Altogether, 14
providers (8 of 9.5 clinical staff and six trainees) administered
EBPs for PTSD using VTH during the study period. On average,
each provider delivered care to approximately 3.08 (+ 2.18)
Veterans via VTH, not including one provider who saw more
than 30 Veterans. Between 24 and 26 Veterans were seen each
year during the study time frame.

Including sessions completed before initiation and after
termination of an EBP for PTSD, Veterans were seen for 11.08
(£11.19) total sessions. A minority of Veterans (29.7%)
completed individual sessions that were delivered exclusively
through VTH. Most often, a hybrid approach in which VTH-
delivery was coupled with in-person delivery was used. Of those
receiving this hybrid approach (n = 52), 67.8% of sessions were
delivered via VTH. Fifty-seven of 74 (77%) Veterans missed or
cancelled an average of 2.77 (£2.59) scheduled sessions.
Technical difficulties associated with VTH ranged in severity
from temporary audio or video loss to major broadband issues
(e.g., lost wireless connection). Significant technical difficulties
that disrupted the quality of sessions (e.g., persistent loss of audio
or video) or led to early termination of a session were
experienced once or twice during treatment by 54.0% of
the sample.

EBP Completion During VTH Delivery

Cognitive Processing Therapy was administered more often than
Prolonged Exposure (75.7% vs. 24.3%, respectively). Due to the
small number of Veterans receiving Prolonged Exposure (n =
18), Prolonged Exposure and Cognitive Processing Therapy were
examined together for the remaining analyses. Veterans attended
an average of 6.85 (+4.88) EBP for PTSD sessions, with 85.4% of
these sessions conducted over VTH. Thirty-seven (50%)
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Veterans completed treatment (i.e., attended seven or more
EBP sessions).

Univariate and multivariate logistic regression results are
shown in Table 3. Predictors of treatment completion that had
significant univariate logistic regression results were gender,
service-connected PTSD disability, service era, EBP type, index
trauma type, prior psychotherapy in the VHA PTSD clinic,
and prior outpatient psychotherapy (see Table 2). When
these variables were placed into a multivariate logistic
regression model, only EBP type remained a significant
predictor at p < .05 (see Table 2). This finding suggests that
Veterans receiving Cognitive Processing Therapy via VTH were
more likely to complete treatment than Veterans receiving
Prolonged Exposure.

DISCUSSION

The current study highlights the broad reach of VTH technology
in improving access to EBPs for Veterans with PTSD in routine
clinical practice. Our findings support a growing emphasis on
clinical expertise and competence in delivery of EBPs via VTH as

opposed to predetermined criteria to identify which patients
might benefit from this treatment modality (31). The present
sample was fairly heterogeneous in terms of clinical complexity,
yet representative of Veterans who seek VHA care (32). In the
past, patients presenting with complex, chronic comorbidities
might have been deemed ineligible for VIH services due to
concerns about clinical appropriateness and safety. Now,
telemental health services are considered a topmost strategy for
engaging difficult-to-reach populations, such as Veterans with
PTSD (33). VITH eliminates many practical barriers (e.g.,
transportation issues, long distance from facility, inflexible
work schedule) and VHA-system-related barriers (e.g.,
inflexible clinic scheduling, discomfort with physical VHA
environment, overcrowding) that impact utilization of EBPs for
PTSD. There are also potential advantages to seeing patients in
their home environments, where they may feel safer discussing
trauma-related issues. It is, thus, important not to limit use of
VTH to straightforward clinical cases (e.g., physical limitations
or disabilities) and potentially miss critical opportunities to reach
patients who might otherwise not receive care.

Patients from diverse demographic and clinical backgrounds
consider home-based videoconferencing technology, such as

TABLE 3 | Logistic regression predicting completion of EBPs for PTSD delivered using VTH.

Predictor Univariate analyses Multivariate analysis
OR 95% CI P OR 95% ClI P
Age (in years) 1.02 (0.98, 1.06) 0.444
Gender
Male 1.00 0.089 1.00 0.618
Female 0.42 (0.16, 1.14) 0.73 (0.21, 2.55)
Race/Ethnicity
Non-Hispanic White 1.00 0.809
Minority 0.89 (0.35, 2.29)
Service Era
OIF/OEF Era 1.00 0.229 1.00 0.788
Other Service Eras 1.80 (0.69, 4.69) 1.18 (0.35, 3.97)
Service-connected PTSD Disability
Yes 1.00 0.147 1.00 0.267
No 2.06 (0.78, 5.45) 1.94 (0.60, 6.23)
Comorbid Substance Use Diagnosis
Yes 1.00 0.282
No 1.81 (0.61, 5.36)
Diagnostic Complexity 1.14 (0.09, 1.90) 0.608
PTSD Severity at VA PTSD Clinic Intake 1.00 (0.96, 1.04) 0.851
EBP Treatment Type
CPT 1.00 0.036 1.00 0.048
PE 3.47 (1.09, 11.05) 3.86 (1.01, 14.75)
Index Trauma Type
MST 1.00 0.155 1.00 0.157
Other Military/Nonmilitary Trauma 0.42 (0.13, 1.39) 0.31 (0.06, 1.58)
Prior Psychotherapy in VA PTSD Clinic
Yes 1.00 0.215 1.00 0.229
No 2.28 (0.62, 8.35) 2.41 (0.56, 10.07)
Other Prior Outpatient Psychotherapy
Yes 1.00 0.282
No 1.81 (0.61, 5.36)

N, 74; OIF/OEF, Operation Iraqi Freedom/Operation Enduring Freedom; PTSD, Posttraumatic Stress Disorder; EBP, Evidence-based Psychotherapy; CPT, Cognitive Processing Therapy;

PE, Prolonged Exposure; MST, Military sexual trauma.
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VTH, highly satisfactory and acceptable (31, 34). The current
sample included a mixture of younger and older Veterans from a
range of racial/ethnic backgrounds, service eras, etc. There was
also a high percentage of women (33.7%), a historically
underserved group within the VHA (14.1%; 35). These data
challenge preconceived notions about which patients may be
interested in receiving technology-based services. Therefore,
providers who are or will be integrating VTH into their clinical
practice should consider routinely offering this service to patients
as an option for care delivery.

The Houston Veterans Affairs Medical Center adopted an
integrated model of VIH delivery in which most providers
(84.2% of clinical staff and six psychology trainees) offered
VTH as one delivery option, rather than designating a smaller
number of providers who exclusively offered telehealth services
(13). The inclusion of trainees as VTH providers further
illustrates efforts to integrate VIH as a standard care option
available to all patients by all providers within this clinic. Having
multiple providers who can offer VTH decreases the burden of
trying to meet diverse patient needs with one or two designated
VTH providers. Clinical settings with more than one VTH
provider are also better equipped to manage whenever patient
needs change (e.g., unexpected changes in work schedule or
family obligations). This approach also ensures continuity of care
by allowing patients to receive in-person and VTH care from a
single provider. As providers in this study demonstrated,
integrating VITH-delivery with in-person delivery capitalizes on
the flexibility of VITH as an as-needed treatment delivery option
that truly promotes a patient-centered model of care that
optimizes patient choice (31).

The Houston VHA PTSD clinic, as part of a multisite
implementation project (13, 33), received external guidance
and support that, in collaboration with the clinic director as a
local advocate, facilitated provider adoption of VIH. Another
influential factor was the occurrence of Hurricane Harvey in
2017 and provider concerns about Veterans experiencing major
disruptions in care in the aftermath of this natural disaster.
Providers who had not yet used VTH were eager to learn how to
integrate this treatment modality into their practice to minimize
undue delays in care. One major advantage to working in VHA
and other large healthcare systems is that providers have access
to trainings, equipment, and other resources that support the
uptake of VTH. For providers in other mental health settings,
private practice, or rural communities, establishing a telehealth
practice may require additional effort and careful attention to
federal and state policies about reimbursement models for
treatment delivered remotely [see Campbell et al. (36), see also
Yellowless et al. (37)].

Attrition in this study (50%) was on par with local and
national in-person EBP completion averages for Veterans with
PTSD (6, 28, 38). Unfortunately, present data were insufficient for
understanding what contributed to these attrition rates.
Treatment response varies and, in the absence of treatment
outcome data, we cannot conclude whether noncompleters
represent early responders or Veterans who were nonresponsive
to treatment (26). Attrition could have also been due to other

unknown factors, such as patient relocation. Our data showed an
association between EBP type and treatment completion.
However, it cannot be discerned whether this finding is
attributable to differences between the two treatments or an
artifact of selection bias since patients are not randomized into
a treatment condition in clinical practice.

Despite attrition rates comparable with in-person EBP
delivery, VTH resolves many major deterrents (e.g., lack of
timely access, discomfort with VHA facilities) that dissuade
Veterans with PTSD from initiating EBPs (39). Put differently,
VTH is reaching a broader audience of patients who might
otherwise not seek in-person care. Providers can leverage the
flexibility of VTH as a resolution for temporary and persistent
logistical barriers to in-person care. Patients feel as though their
individual needs are at the forefront of clinical care, which, in
turn, promotes engagement. This may partly explain our finding
showing a possible dose advantage for VTH. Dose advantage
refers to the tendency for patients receiving treatment remotely
to complete more sessions than those receiving in-person care
(19). Veterans in our study completed at least six EBP for PTSD
sessions, whereas dropout among Veterans receiving these EBPs
in-person typically occurs before session 5 (8, 19, 40, 41).
Offering VTH as-needed may, thus, promote increased
retention in EBPs.

A relative strength of this study is that it provides a
longitudinal view of VTH utilization for EBPs in a single
setting from 2016 to 2018. Nevertheless, our findings should be
interpreted in light of study limitations. First, our data were
derived from a single VHA PTSD clinic within a large VHA
medical center and may not generalize to other VHA settings,
such as smaller or more rural facilities. Of note, our sample size
was relatively small, but mirrors the slow growth of VTH use
within VHA nationally (13). Second, data were extracted from
medical records that are limited by the validity of Veterans'
reports, accuracy of clinicians' treatment records, and data
integrity of the chart review. Finally, there was no comparison
group of Veterans with PTSD receiving EBPs in-person in this
specific clinic. Having the comparison group might have better
elucidated differences between Veterans who used VI'H and
those who did not.

GENERAL CONCLUSIONS AND FUTURE
DIRECTIONS

Home-based telemental health services, such as VTH, are
revolutionizing mental healthcare delivery. VTH affords a high
degree of flexibility that optimizes patient choice and eliminates
major disruptions in care due to practical or logistical issues.
With VTH, providers can remotely connect with a broad range
of patients to deliver patient-centered, evidence-based care that
might have otherwise been inaccessible. Despite these
advantages, widescale adoption of VTH into clinical practice
remains slow (13). More research on uptake and utilization of
VTH in routine clinical practice as well as factors that impact its
adoption (e.g., provider attitudes, clinic structure/workforce size)
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is needed to facilitate implementation efforts. Future work
should also address provider concerns and increase their
comfort with VTH since provider attitudes have influenced the
uptake of this innovation (42).

As VTH becomes more integrated into routine clinical
practice, it will be important to gain a richer understanding of
issues related to patient engagement and EBP completion. Our
study indicated a potential dose advantage for VTH, although
attrition rates were comparable to in-person delivery of EBPs.
Future studies should consider mixed method research designs
to better understand factors related to EBP engagement,
especially factors that are unique to VTH administration.
Knowing this information will inform best practice standards
for VIH-delivery of EBPs and enhance the quality of care
delivered through this modality.
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Should psychiatric patients have access to their clinical notes (often referred to as OpenNotes)? For
decades, mental health providers have debated this. Some have argued that open access to notes will
undermine the therapeutic rapport, and possibly undermine care itself (1). Others have suggested
that involving patients in their care decisions must include access to their records; in 2014, an
editorial called on providers to “show patients their mental health records” (2). Following this
publication, several psychiatrists opened up their clinical notes to patients electronically through
patient portals and have been providing access ever since (3). Despite initial concerns from
providers about what opening up their notes might to do therapy and care, these concerns have
generally not been realized (4, 5). We believe that more effort needs to be made to support providers
in feeling more comfortable opening up their notes.

Although patient portals are increasingly found in other areas of medicine, they are not available
to the same extent in psychiatry. Progress has been made both in terms of: 1) the number of
organizations that have opened up their psychiatric notes (6); and, 2) our understanding of the
impact of opening up notes to both patients and providers (7, 8). Yet, in our opinion, the uptake of
“opening up” mental health clinical notes remains slow. In large part, we believe that this is due to
the ongoing discomfort and concerns that providers have had (9).

A recent study has shown that working in psychiatry is a predictor of discomfort in providing
clinical notes to patients, with psychiatrists and those working in acute settings being particularly
concerned (9). This does not come as a surprise as we are aware of the sensitive topics discussed
during clinical encounters, and the stigma often associated with mental illness. In our experience
talking to providers about this topic, we have received mixed feedback from those that have not yet
opened up their notes. There are providers who see the merit in opening up clinical notes to support
patient empowerment, and providers who are opposed to the idea (often adamantly) due to a
number of clinical concerns. These concerns include possible documentation changes that influence
the clinical utility of the notes (note “sanitization”); patients reading their notes in unsupported
environments and becoming upset; providers answering more questions after hours; patients not
understanding the content of their notes; clinical interactions taking more time as questions related
to note content are discussed; concerns about providers being subjected to violence; and, the list
goes on (5, 8-10).

Since there have now been implementations of psychiatric patient portals with OpenNotes in
numerous organizations, the question is now: what have the experiences been of providers?
Generally speaking the literature has shown that the concerns of providers who are less
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comfortable with the idea of opening up their notes, have not
been realized (4, 5). Although providers are concerned about a
number of topics pre-implementation, the post-implementation
reality seems incongruent with these initial concerns. One study
showed that instead of the extensive time that providers worried
about explaining the content of notes to patients, only about 15%
of the time did patients even mention if they read their notes. In
one study, patients who had access to their notes showed
improvement in their self-reported mental health recovery
scores, attended more appointments, and requested
information less often from the health records department
(possibly because they had access to the information they needed
through the portal) (11). In this study, patients were provided a
portion of their notes, and requested of the study researchers,
increased access to the remaining notes in their record.

Although there is growing evidence that suggests that the
concerns about opening up clinical notes to mental health
patients may be unwarranted (and acknowledge that there may
be some scenarios where granting access may not be as
appropriate), we do believe that providers should be given
more support with regards to how to make the transition to
opening up their clinical notes. We believe it is important to
validate concerns, yet identify opportunities to support providers
in opening up their notes as comfortably as they can. We
recommend that organizations use a toolkit developed on this
topic by the OpenNotes team in Boston (12). In this toolkit,
suggestions and vignettes for documenting sensitive topics are
provided and could be utilized during training sessions.
Organizations may wish to use a phased approach to open up
notes. This could be done in a few ways. Certain note types (e.g.,
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ease providers into the process. As well, there have been initial
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Although privacy laws, consent norms and the specific legal
considerations vary from country to country, patients in
numerous countries have had the right to access their health
record for a number of years now. However, in many
organizations it's been challenging and sometimes expensive to
do so, and therefore providers aren't accustomed to having
patients read their notes. These same consent and legal
implications that are present in most organizations today
remain when electronic access is granted.

As healthcare moves toward patient empowerment and
autonomy, the OpenNotes movement is here to stay. Although
mental health records do have unique concerns that should be
considered, there are tools and strategies to help providers
navigate this. It is time to make open medical records a reality
for all patients, and to support providers in this transition.
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investigate the potential impacts of using iICBT as a prequel for patients requiring high-
intensity treatment (HIT; face-to-face) for depression and anxiety in IAPT.

Methods: The study utilized an open study design. One hundred and twenty-four
participants who were on a waiting list for high-intensity, face-to-face psychological
treatment were offered iICBT. Psychometric data on symptoms of depression, anxiety,
and functioning were collected from participants before starting and on finishing iCBT and
at the point of service exit. Therapeutic alliance data were collected from patients and
clinicians during treatment. Patient pathway data, such as number of treatment sessions
and time in treatment, was also collected and incorporated into the analysis.

Results: Significant reductions across primary outcome measures of depression and
anxiety, as well as improved functioning, were observed from baseline to iICBT treatment
exit, and from iCBT exit to service exit. Analysis of the therapeutic alliance data for patients
and clinicians illustrated differences in outcome for those who dropped out and those who
completed treatment.

Discussion: This study illustrates the potential for using iICBT as a prequel to high-
intensity therapy for depression and anxiety disorders and is the first of its kind to do so
within IAPT stepped care. The results show that iCBT is a valuable option reducing waiting
times and enhancing clinical efficiency. The study contributes to the well-established
evidence on online psychological treatments worldwide, but further clinical and service
development research is necessary to scale these treatments appropriately.

Keywords: depression, anxiety, internet-delivered interventions, internet-delivered cognitive behavioral therapy
(iCBT), Improving Access to Psychological Therapies (IAPT)
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INTRODUCTION

According to the Global Burden of Disease study, depression and
anxiety disorders contribute the greatest degree of disability
amongst all mental and substance abuse disorders (1).
Psychological therapies have been shown to be both clinically
and cost effective in the treatment and management of
depression and anxiety disorders (2) and preferred by some
over pharmacological interventions (3). In recent years,
technology has facilitated the dissemination of psychological
therapy, particularly cognitive behavior therapy, through
internet-delivered interventions for depression and anxiety (4).
Based on the available evidence for the efficacy of internet-
delivered cognitive behavioral therapy (iCBT) for depression
and anxiety across multiple meta-analyses (5-7), these
interventions are currently deployed in a supported manner as
part of routine care in mental health clinics in several countries
(8). The literature shows that clients value the helpfulness of
supporters, as they encourage and motivate clients to keep using
the intervention as well as provide helpful guidance and
feedback, which contribute to enhanced outcomes (9, 10, 11)
Furthermore, iCBT is included as a treatment option in the UK
clinical guidelines for the treatment of depression and anxiety
disorders (12, 13).

Different authors advocate for the inclusion of iCBT
interventions within stepped mental healthcare models (14,
15). Stepped-care models seek to match treatment intensity to
client needs by providing the least intrusive and most effective
intervention for the client upon entering services (16). The
Improving Access to Psychological Therapies (IAPT) program
is a stepped-care approach to psychological care for people with
depression and anxiety within the National Health Service
(NHS) in the UK (17). Specifically, the IAPT model delivers
low-intensity psychological interventions (i.e. iCBT, guided self-
help) (18) at step 2 (mild to moderate presentations of
depression and anxiety disorders) and delivers high- intensity
psychological interventions at step 3 (severe presentations of
depression and anxiety disorders).

In the TAPT model, supporters are primarily psychological
wellbeing practitioners (PWPs), graduate workers who are
trained to provide low-intensity mental health services in
primary care (18). PWPs are trained to identify and assess
common presentations of mental health difficulties and work
collaboratively with their clients to develop a treatment plan that
best suits their needs (19) PWPs, as they encourage and motivate
clients to keep using the intervention as well as provide helpful
guidance and feedback, which contribute to enhanced outcomes
(15-17). The work of the PWP is principally guided by the Reach
Out Curriculum and advocates competencies in six core areas,
namely, information gathering, information giving, shared
decision-making, low-intensity treatment interventions,
supervision and values, culture, diversity, and policy (19).

The deployment of iCBT as part of both routine care in
mental health clinics and step 2 of IAPT is similar in that these
interventions are offered to individuals with mild to moderate
symptoms of depression and anxiety and generally exclude those

with more severe presentations. Thus, most studies testing the
efficacy of iCBT have focused on individuals with mild to
moderate symptoms of depression and anxiety, leading to a
less established evidence base for the use of iCBT with more
severe presentations (20). Despite this, studies that have explored
the effects of iCBT on those with severe presentations have
illustrated positive effects (21, 22), even showing maintenance
of improvements at follow-up (22, 23). A recent meta-analysis of
studies of iCBT robustly demonstrates the relevance of iCBT for
severe depression presentations; the authors argue that their
findings should lay to rest the notion that iCBT should be limited
to clients with milder depressions (7). This raises the possibility
of using iCBT as a frontline intervention alongside high-intensity
therapy (HIT) service provision for individuals with severe
symptoms of depression and anxiety (22). In the IAPT
stepped-care context, iCBT could be offered while service users
wait for high-intensity treatment resources (face-to-face) to
become available. To date, however, there are no data on the
utility of iCBT as part of HIT service delivery in IAPT.

Therapeutic alliance refers to the collaborative nature of the
interaction between therapist and client that emerges due to the
affective bond between them, the agreement on the specific tasks
in treatment, and the agreement on therapeutic goals (24, 25).
Psychotherapy research findings indicate that alliance is related
to therapeutic change (26-28) and overall satisfaction with care
(29). In the field of internet interventions, research on
therapeutic alliance with online supporters is scarce (30). A
recent narrative review concluded that a positive therapeutic
alliance can be formed in guided iCBT, with client ratings
similar to those found in face-to-face treatment (31). This
review also suggests that while an alliance may be formed
online, the bond may be less important for the alliance to
develop through this medium than in face-to-face therapy.
Another review concluded that the therapeutic alliance in
iCBT, as traditionally measured, has shown mixed results (32).
There is opportunity to explore further the nature of the
therapeutic alliance online and its relative contribution to
outcomes. Given the established importance of the
relationship between client and supporter in alliance and
outcomes, it could be valuable to consider both client and
clinician ratings to provide a comprehensive picture and
inform the development and accurate deployment of iCBT as
part of stepped care (30, 33-35). Also, some authors suggest that
there is a need for studies that measure therapeutic alliance
ratings at different points of treatment, as this could provide
important information about alliance development (36).

The current study sought to examine clinical outcomes and
the alliance online in delivering the SilverCloud iCBT for
depression and anxiety disorders as a prequel to face-to-face
therapy for clients with severe symptoms of depression and
anxiety. Based on previous research of the SilverCloud
platform and programs (37-39), the following research
questions were developed:

1. Can clinical symptoms of severe depression/anxiety improve
pre—post iCBT?
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2. Do patients with severe depression/anxiety who complete
iCBT continue to improve with subsequent face-to-face
therapy?

3. Do patients with severe depression/anxiety develop a thera-
peutic alliance with the practitioner who supports them
during iCBT, and is this maintained over time?

4. What do clinicians think about iCBT as a prequel to face-to-
face therapy for patients with severe depression/anxiety?

MATERIALS AND METHODS

Design

The study followed an uncontrolled feasibility design, On the one
hand, it aimed at examining quantitatively clinical outcomes on
depression and anxiety, functional outcomes in terms of work
and social functioning, waiting time reduction, and therapeutic
alliance between client and clinician in regards to step 3 services.
Qualitatively, clinicians’ experiences about the acceptability of
the online intervention as a prequel to high-intensity therapy at
step 3 of IAPT were assessed.

Setting

Recruitment took place within one IAPT mental healthcare
service of a National Health Service Trust in England over a 9-
month period, between September 2016 and June 2017. Like
most other IAPT providers, the service experiences high levels of
demand on their service and, consequently, they struggle with
waiting lists due to a shortage of trained professionals who can
provide HIT. HIT service provision at the site has undergone a
transformation in its delivery of evidence-based treatments. The
service introduced a therapeutic package for those requiring
HIT. Service users were offered iCBT before commencing face-
to-face treatment. Clients were monitored throughout the
intervention, and any deterioration in their symptoms was
responded to. Alternatively, if an appointment for face-to-face
therapy (high-intensity therapy) became available, they were
offered this treatment to begin with. Options available at step 3
for escalation include individual CBT (face-to-face and some
online counseling), face-to-face delivered primary care
counseling, or interpersonal therapy.

Participants

Our participants included both clinicians who worked at the
IAPT service and clients who were referred to the service and for
whom HIT was indicated as suitable. Clients who were deemed
suitable for a typical HIT intervention and subsequently selected
iCBT as part of their therapeutic package were invited to the
study by their clinician. Criteria for receiving HIT in IAPT
consists of clients with more severe presentations of anxiety
and/or depression, client presentations that did not subside with
a low intensity (step 2) treatment, or having a disorder that is not
typically seen at the low intensity level (e.g. social anxiety). As
with all TAPT services, substance abuse that is actively
contributing to symptoms is an exclusion criterion, and these
clients are referred on to specialist services for treatment.

All clinicians and PWPs supporting clients on SilverCloud as
a prequel to HIT were eligible to participate in the study.
Therefore, clinician participants consisted of a combination of
clinical psychologists, counseling psychologists, and PWPs
employed by the service.

Procedure
Client Procedure
Eligible participants were informed of the study through their
clinician and invited to take part during their assessment
appointment. On sign-up, participants were presented with
information sheets for the study, and were also invited to
discuss their participation with their clinician. Those willing to
participate were then required to digitally sign to give their
informed consent for participation. Those who declined consent
or decided to withdraw from the study upon commencing
treatment were requested to contact their clinician at the
healthcare service, who would re-assess the client and assign
them to SilverCloud treatment-as-normal or another
intervention before their face-to-face appointment became
available. Once participants finished their course of
SilverCloud treatment or the waiting period came to an end,
they progressed to either group therapy, face-to-face counseling,
face-to-face CBT, or CBT delivered by a clinician via the internet.
Throughout their use of services, participants were asked to
complete the minimum data set, as per the national requirements
regarding IAPT services. In addition, they were asked to
complete the Scale to Assess the Therapeutic Relationship—
Patient Version (STAR-P), a measure of therapeutic alliance
from the client’s perspective, during the 8-week supported period
of the SilverCloud intervention.

Clinician Procedure

Clinicians were presented with a notification on their user
accounts of the iCBT intervention that alerted them to the
opportunity to participate in the research study. After reading
the information sheet, they gave their consent to participate
through their digital signature. Clinicians using the SilverCloud
dashboard were able to monitor their client’s progress
throughout the 8-week supported period of the intervention,
and they regularly gave them feedback and responded to the
work they had completed. Following each of these iCBT review
sessions, clinicians were invited to complete the Scale to Assess
the Therapeutic Relationship—Clinician Version (STAR-C)
through their user accounts on the platform, which assesses
the therapeutic relationship from the clinician’s perspective.
Clinicians were also invited to participate in a qualitative semi-
structured interview pertaining to acceptability of iCBT as a
prequel to HIT.

Risk Management

At initial assessment and throughout treatment, clients were
assessed for risk in line with routine clinical practice. The initial
assessment for entry into services included questions of whether
clients could maintain their safety while on the waiting list.
Those who exceeded the cutoff score for risk in terms of self-
harm on the screening questions were not eligible to participate
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in the study and were referred for additional support. Integrated
risk measures in the SilverCloud platform allowed for the
monitoring of any changes in risk for clients throughout the
program. For example, if the client scored above 0 on the self-
harm item of the PHQ-9, an alert would be sent through to their
clinician, who could then escalate it appropriately within the
established clinical governance structure. It is important to note
that SilverCloud was not presented to clients as a program
capable of providing crisis support, and this was further
emphasized through informed consent, the client information
sheet, and the user contract. Significant adverse events (SAEs)
were handled in-service by the clinical team and were
escalated appropriately.

Completers vs. Dropout

Treatment dropout was defined using the IAPT Care Spell End
Code (40) which collects the reason for service exit as determined
by the clinician. In this study, clients were categorized into two
categories: completers comprising the service exit reasons
“completed scheduled treatment” and “referred to other
service” and dropouts comprising “dropped out of treatment
(unscheduled discontinuation).” Other service exit reasons were
not observed in this study population. As 10 clients were still in
treatment by the study end point, their dropout status was
classed as missing data.

Medication Status

Medication status was defined using the patient’s medication
status at assessment as recorded in the patient management
system. The options could be: “prescribed and taking,”
“prescribed and not taking,” and “not prescribed.” Prescribed
and not taking and not prescribed were combined within the
same group (no medication), since both groups were not
taking medication.

Intervention

SilverCloud delivers CBT-based online interventions for anxiety
disorders, depression, and also comorbid depression and anxiety.
Each program is compliant with National Institute for Health
and Care Excellence (NICE) guidelines for the use of CBT in
treatment, and is composed of eight modules that follow

evidence-based CBT principles. They include tools such as self-
monitoring and thought recording, behavioral activation,
cognitive restructuring, and challenging core beliefs; all of
which are central to the learning goals of the program.
Research to date on the SilverCloud interventions has yielded
significant positive clinical outcomes (41, 42).

Within the IAPT program, SilverCloud is typically delivered
as a stand-alone low-intensity (step 2) intervention, or as an
adjunct to high-intensity therapy. Specifically, for this study,
participants were signed up at point of assessment and received
reviews every 10-14 days via the platform. Once a participant is
registered and assigned to a program on the iCBT platform, they
receive a message from their clinician at their first login. This
message welcomes them to the program, highlights its numerous
aspects, and encourages them in the use of the program. Every
fortnight, a clinician logs on and review participants’ progress,
leaving feedback for them and responding to the work they
have completed.

Data Collection
The following data were collected (Table 1):

Participant Self-Reported Outcomes

Routinely Collected Data (The IAPT Minimum Data Set). This is
a battery of psychometric measures common to all IAPT services
collected as part of treatment-as-usual in all services. This battery
primarily consists of the Patient Health Questionnaire-9 (PHQ-
9), the Generalized Anxiety Disorder-7 (GAD-7), and the Work
and Social Adjustment (WSAS). These questionnaires are
administered to participants in all interventions at specific
points in the patient pathway, for example at assessment,
during treatment, and at post-treatment.

Patient Health Questionnaire-9 (43, 44) is a self-report
measure of depression that has been widely used in screening,
in primary care, and for research. The PHQ-9 items reflect the
diagnostic criteria for depression outlined by the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition—Text
Revision (DSM-IV-TR) (45). Summary scores range from 0 to 27,
where larger scores reflect a greater severity of depressive
symptoms. Cutoff scores for the PHQ-9 include none: 0-4,
mild: 5-9, moderate: 10-14, moderately severe: 15-19, and

TABLE 1 | Study measures and assessment times.

Measure

Assessment

Time of assessment

Client measures
Patient Health Questionnaire (PHQ-9)

Generalized Anxiety Disorder (GAD-7)
Work and Social Adjustment (WSAS)
functioning

Scale to Assess the Therapeutic Relationship—Patient Version
(STAR-P)

Clinician Measures
Scale to Assess the Therapeutic Relationship—Clinician Version
(STAR-C)

Semi-structured Interviews

Depression symptoms

Anxiety symptoms
Work and social

Therapeutic alliance

Therapeutic Alliance

Therapeutic alliance

Baseline, internet-delivered cognitive behavioral therapy (iCBT) exit, and
service exit

Baseline, iICBT exit, and service exit

Baseline, iCBT exit, and service exit

Throughout treatment, after each progress review with clinician in iCBT

Throughout treatment, at each review of client in iCBT

One month post-trial

iCBT exit, end of ICBT treatment; service exit, end of step 3 Improving Access to Psychological Therapies (IAPT) treatment.
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severe: 20-27. The PHQ-9 has been found to discriminate well
between depressed and non-depressed individuals using the
clinical cutoff of total score 210, with good sensitivity (88.0%),
specificity (88.0%), and reliability (.89) (43, 44).

Generalized Anxiety Disorder-7 (46); GAD-7 comprises
seven items measuring symptoms and severity of GAD based
on the DSM-IV diagnostic criteria for GAD. Scores on the GAD-
7 range from 0 to 21, where a higher score reflects greater severity
of anxiety symptoms. The GAD-7 has good internal consistency
(o0 = .92) and good convergent validity with other anxiety scales
(46). Higher scores indicate greater severity of symptoms. Cutoff
scores for the GAD-7 include minimal: 04, mild: 5-9, moderate:
10-14, and severe: 15-21. The GAD-7 has increasingly been used
in large-scale studies as a generic measure of change in anxiety
symptomatology, using a cutoff score of 8 (47-49).

Work and Social Adjustment Scale is a simple, reliable (ot > .75),
and valid measure of impaired functioning (50). The measure
contains five self-report items that look at how the disorder
impairs the client’s ability to function day to day on five
dimensions: work, social life, home life, private life, and close
relationships. A score of 0-9 on the measure indicates subclinical
symptoms, 10-19 is indicative of significant functional impairment
but lower clinical symptoms, and above 20 suggests both severe
clinical symptoms and functional impairment (41).

Scale to Assess the Therapeutic Relationship—Patient Version
(51) is the client version of the scale to assess the therapeutic
relationship in community mental healthcare. It was developed to
be used in adult patients with mental health problems in psychiatric
care. It is composed of 12 items and three subscales. The first
subscale, positive collaboration, explores the general quality of the
therapeutic relationship between patient and clinician. The second
subscale, positive clinician input, illustrates the extent to which the
client perceives their clinician positively regarding them. The third
subscale, non-supportive clinician input, illustrate clients’ perceived
problems within the therapeutic relationship. The range of scores
for the STAR-P is 0 to 48, with a higher score suggesting a better
therapeutic relationship. The measure has shown excellent
psychometric properties.

Access Data

Several types of treatment access data were collected as part of
this research project. These data contained the
following variables:

*  Waiting time between initial client triage and access to iCBT
(in days)

* Time spent by each client in iCBT (in days)

*  Waiting time between initial client triage and access to HIT
(in days)

* Time spent by each client in face-to-face HIT (in days)

* Number of iCBT reviews received by each client

*  Number of HIT sessions attended by each client

Clinician-Reported Outcomes
Scale to Assess the Therapeutic Relationship—Clinician Version
(51) is the clinician version of the scale to assess therapeutic

relationship in routine scale. It was developed to be used in adult
patients with mental health problems in psychiatric care. Similar
to the client counterpart (STAR-P), the measure is composed of
12 items and three subscales. Firstly, positive collaboration,
which explores the general quality of the relationship and the
overall degree to which the relationship works. Secondly, positive
clinician input measures to what extent clinicians encourage,
understand, and support the patient. Lastly, emotional difficulties
assesses the clinician’s feeling that they cannot empathize with
and are not accepted by the patient. The range of scores for the
STAR is 0 to 48, with a higher score suggesting a better
therapeutic relationship. The measure has shown excellent
psychometric properties.

Semi-structured interview. The semi-structured interview
schedule for clinicians was developed ad hoc for the present
study. It aimed to explore clinicians’ perceptions regarding the
content of the program, their experience offering the reviews, and
the clinical utility of the intervention being offered during the
waiting period and before accessing HIT.

Ethics

This study was carried out in accordance with the
recommendations of the United Kingdom’s Research Ethics
Service (52) with written informed consent from all
participants (see section 2.4.1, Client Procedure, for procedure).
All participants gave written informed consent in accordance
with the Declaration of Helsinki. The protocol was approved by
Wales Rec 7 (reference number: 16/WA/0257).

For participants that opted out of the SilverCloud
intervention or the research, it is important to note that they
were made aware that their place on the waiting list for services
would not be jeopardized by their non-participation.
Furthermore, for those who chose to partake in the
intervention, their choice did not prolong their stay on the
waiting list or their access to HIT.

Statistical Analyses

Estimates of caseness, reliable change, and recovery were
calculated using IAPT recovery criteria. A client is at
“caseness” if they score above the clinical caseness threshold
on the PHQ-9 (= 10) or GAD-7 (= 8). A client is classed as
recovered if they move from caseness at baseline to below the
clinical caseness threshold post-treatment. Reliable improvement
is defined as a decrease in either or both measures greater than or
equal to the reliable change index (PHQ-9 RCI = 6, GAD-7 RCI
= 4) with no parallel increase in score on either measure greater
than or equal to the RCIL. Clients that both recover and show a
reliable improvement in their score(s) are said to be in
reliable recovery.

Treatment effects on primary outcome measures from
baseline to iCBT treatment exit to service exit were assessed
using linear mixed models fit with restricted maximum
likelihood (REML) in the R (53) package lme4 v1.1-13 (54).
This analysis was conducted separately for each measure, and
missing data were assumed to be missing at random (MAR).
Dropout status, defined according to the IAPT service exit reason
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as detailed in Materials and Methods, was included as a factor in
each model. All participants attended part or all of the scheduled
iCBT intervention. However, many participants did not
thereafter attend any high-intensity treatment. To investigate
whether this factor was associated with more positive or negative
outcomes, clients were classified according to whether they
attended at least one high-intensity treatment appointment
(High Intensity Yes) or no high-intensity treatment
appointments (High Intensity No). Medication status was also
included in the model, where participants who were prescribed
and not taking and those who were not prescribed were
combined within the same group (medstatus No), and the
other group referred to people who were prescribed and taking
medication (medstatus Yes). Model selection was carried out by
first creating a full model including all fixed factors (time point,
dropout status, medication status, high-intensity attendance, and
all interactions between them) and then performing backward
elimination of effects from this full model. Backward elimination
and model evaluation were completed using the step function
from R package lmerTest v3.0-0 (55), which determined the
optimum model. Post-hoc comparisons of least-square mean
predictions from the optimum models were carried out using the
R package lsmeans v2.27 (56).

Progression of the therapeutic relationship throughout iCBT
treatment was modeled separately from the client’s perspective
(with STAR-P scores) and clinician’s perspective (with STAR-C
scores). For each measure, scores were modeled using a linear
mixed model with fixed factors of time (a continuous variable:
number of days after iCBT treatment start date), dropout status,
and the interaction between them and client as a random factor.
Post-hoc comparisons of least-square mean predictions at the
predicted treatment exit day were carried out using the R
package Ismeans v2.27.

Lastly, due to the low response rate from clinicians for the
qualitative interviews, a descriptive-interpretative qualitative

approach was used (57). This method was used to identify
clinicians’ viewpoints regarding acceptability of the iCBT
intervention as a prequel to step 3 services. Acceptability was
defined as the degree to which the intervention, from the
clinician’s viewpoint, was acceptable in terms of content,
relevancy, and ability to engage the user in a therapeutic
relationship. For the analysis of the interviews, these were
transcribed, and thereafter, meaning units were extracted from
the responses of the clinicians. Meaning units are parts of data
that even standing out of context provide a piece of meaning to
the reader. These meaning units were clustered together to form
categories around acceptability. A more detailed description of
these categories, including quotes that mirror each of them, is
depicted in Table 2.

RESULTS

Overview

One hundred and twenty-four (N = 124) clients were recruited to
the study (Figure 1). One client did not engage after baseline, did
not complete any post-assessment questionnaires, and therefore
could not be included in analyses, leaving an effective sample size of
N = 123. Sociodemographic characteristics of the population at
baseline are presented in Table 3. Baseline scores were unavailable
for 13 clients as the authors were unable to guarantee the integrity of
their data at this time point due to a lack of clarity around previous
treatment received and instances of a double assessment. Service
exit scores were unavailable for 10 clients who were still in treatment
by the end of the study. All 123 clients were included in analyses of
primary outcome measures where models were fit with REML.
However, the 23 clients with incomplete data could not be included
in estimation of reliable change and recovery rates. All 123 clients
were included in analyses of therapeutic alliance. Eleven clinicians
were recruited and participated in the study.

TABLE 2 | Definition of the categories used in the qualitative analyses of Clinician views on acceptability.

Categories Definition

Quotes

Content

Responsiveness Responsiveness concerned the action of writing for and responding to a
user, the purpose of carrying out a review and whether it was an accurate
and comprehensive manner in which to respond to the user’s needs.

Relationship Relationship concerned the perceived strength of the bond between the
supporting clinician and the user.
Purpose This category concerned the clinicians’ opinions on the iCBT package

being offered and used as part of the care pathways for the clinicians and

their service.

Content concerned both the quality and format of the iCBT intervention
and the clinicians’ perceptions of its necessity and utility for the user.

“The little stories are quite good and the kind of case studies, we liked
that” (1)

“key concepts and strategies which apply to most things” (2)

“I think it was all tailored and | suppose | would, | am happy to be
enthusiastic and do the extra work at the beginning and then if the
person is not responding, then | tend to write less” (1)

“I think encouragement and motivation is part of it ... for them to know
that there is somebody that they can ask questions to if they are feeling
stuck” (2)

“There were very few people | felt | had any kind of relationship with ...
there were people that | had on SilverCloud who I then had for individual
therapy and it was essentially like meeting a stranger” (1)

“I guess if you are writing things down, you are more measured about
what you say, you have time to think about” (2)

“The least it gives you is behaviours, challenging your thoughts, looking
at your behaviour. It gives you all of that foundation and if that saves us
two sessions within therapy across the board, that can be huge” (1)
“SilverCloud filled the space for those people that can’t think of anything
worse than sitting in a room with other people and seem much more
happy doing the work on their own” (2)
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FIGURE 1 | Trial flowchart, including numbers included in each statistical analysis.

Treatment Adherence: Completers and
Dropouts

One hundred and thirteen (n = 113) clients’ IAPT treatment
episode had terminated by the study end point—68 completers
and 45 dropouts as defined by their IAPT Care Spell End Code
explained in the Materials and Methods. Ten clients were still in
treatment by the study end point, so their dropout status was
classed as missing data.

Completers attended on average 1.2 more iCBT
appointments than dropouts [completers mean = 3.8, 95% CI
(3.3, 4.3); dropouts mean = 2.6, 95% CI (2.1, 3.1); ¢ (108) = 3.5,
p < .001). There was no significant difference in the number of
unattended iCBT appointments between completers and
dropouts [completers mean = 1.9, 95% CI (1.5, 2.3); dropouts
mean = 2.4, 95% CI (2.0, 2.7); t (109) = 1.9, p = .067]. There was
no difference in the average amount of time in days spent in iCBT
treatment [mean = 46.8, 95% CI (43.8,49.7); t (91) = 1.3, p = .219].

Completers also attended on average 8.1 more high-intensity
treatment appointments than dropouts [completers mean = 9.9,
95% CI (8.5, 11.2); dropouts mean = 1.8, 95% CI (0.6, 3.0); £ (110) =
9.0, p < .001]. There was no significant difference in the number
of unattended high-intensity treatment appointments between
completers and dropouts [completers mean = 2.5, 95% CI (1.7,

3.2); dropouts mean = 2.1, 95% CI (1.4, 2.7); t (111) = 0.8, p =
.437]. On average, completers spent almost twice the amount of
days in high-intensity treatment than dropouts [completers
mean = 147.2, 95% CI (122.9, 171.5); dropouts mean = 74.5,
95% CI (41.4, 107.6); t (63) = 3.6, p < .001].

Reliable Change, Recovery, and Reliable
Recovery
One hundred (n = 100) clients had a full set of questionnaire
scores from all time points (baseline, iCBT exit, and service exit)
and could be included in estimation of reliable improvement
rates. Fifty-eight percent (58%; n = 58) exhibited reliable
improvement from baseline to iCBT exit, and 70% (70 clients)
exhibited reliable improvement from baseline to service exit.
Ninety-nine (n = 99) clients were above the clinical caseness
threshold at baseline and could be included in estimation of
recovery and reliable recovery rates. Recovery and reliable
recovery rates for these 99 clients are detailed in Table 4.
Twenty-two (n = 22) clients had achieved recovery by the time
of iCBT exit and 20, of these had reliably recovered. Thirty-three
(n = 33) clients were in recovery at the point of service exit, all of
which had reliably recovered. The recovery rate was significantly
higher for those 56 clients who completed treatment (46%)
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TABLE 3 | Sociodemographic characteristics of clients at baseline.

Variables M (SD) n (%)
Gender
Female 85 (69)
Male 38 (31)
Age
17-24 34 (28)
25-44 56 (46)
45-64 32 (26)
65-80 1(1)
Employment status
Employed 91 (74)
Homemaker/carer 6 (5)
Incapacity benefit 22
Retired 2 (2
Student 13 (11)
Unemployed 8 (7)
Unknown 1(1)
Medication status
Not prescribed 55 (45)
Prescribed and taking 63 (51)
Prescribed but not taking 5 (4)
Measures
PHQ-9 score 15.6 (5.5) 110 (89)
GAD-7 score 14.8 (4.5) 110 (89)
WSAS score 19.4 (8.7) 110 (89)
Access Data
iCBT reviews 3.4 (2.0) 123 (100)
High-intensity treatment attended sessions 6.8 (6.4) 92 (75)
Time waiting for high-intensity treatment 168.7 + 88.6 (days) 104 (85)
Time in iCBT treatment 46.8 + 16.4 (days) 123 (100)
Time in high-intensity treatment 122.7 £ 99.0 (days) 92 (75)

compared to the 43 clients who did not complete treatment
(16%) (X-squared = 10.7, df = 2, p = .005).

Primary Outcome Treatment Effects

For all three primary outcome measures, the optimum linear
mixed model included only time point, dropout status, and the
interaction of time point and dropout status as fixed effects and
client as a random effect. High-intensity treatment attendance did
not add significantly to any of the models indicating that dropout
is a more accurate predictor of treatment outcome for all three
measures. Medication status was found to be a significant variable
in the model for PHQ-9 and not for GAD-7 and WSAS. Post-hoc
comparisons within the PHQ-9 model did not find any interaction

with any of the other variables and, therefore, was discarded for
being included in further analyses (Supplementary Table S1).

Post-hoc analyses of the optimum linear mixed models
showed a significant reduction of severity scores from baseline
to iCBT exit and again from iCBT exit to service exit for all three
primary outcome measures (Table 5). For all measures, a large
reduction in severity score took place in the period from baseline
to iCBT exit for both completers and dropouts. A further
reduction was observed from iCBT exit to service exit only for
completers. Dropouts showed no significant change.

For the PHQ-9, scores were reduced by an average of 3.6 points
from baseline to iCBT exit [Cohen’s d = 0.61, 95% CI (0.34, 0.88)],
with no significant difference between completers and dropouts at
either the baseline or iCBT exit time point. Completers had a
further reduction of on average 4.0 points from iCBT exit to
service exit [Cohen’s d = 0.64, 95% CI (0.29, 0.99)], whereas those
who disengaged with the service showed no further change in
score at service exit [Cohen’s d = —0.05, CI (—0.47, 0.37)].

Similarly, baseline GAD-7 scores were reduced by on average
3.2 points at iCBT exit time point [Cohen’s d = 0.69, 95% CI
(0.42,0.97)] and a further 4.0 points at service exit for completers
[Cohen’s d = 0.83, 95% CI (0.47, 1.18)]. Dropouts did not show
this further reduction in scores at service exit [Cohen’s d = 0.03,
95% CI (-0.39, 0.45)].

Change in WSAS score, which estimates severity of work and
social adjustment impairment, followed a similar pattern with a
substantial reduction (mean = 2.4 points) in severity score at
iCBT exit time point for the whole population [Cohen’s d = 0.31,
95% CI (0.04, 0.58)]. Completers showed a further reduction of
4.1 points [Cohen’s d = 0.60, 95% CI (0.25, 0.94)], whereas
dropouts did not have any significant change in score from iCBT
exit to service exit [Cohen’s d = 0.15, 95% CI (-0.27, 0.57)].

Therapeutic Alliance —Client’s Perspective
In total, 134 STAR-P questionnaires were collected, representing
the therapeutic relationship of 56 clients from the client’s
perspective. The total amount of time in days spent in iCBT
treatment was similar for completers (mean = 47.279, SD =
15.757) and dropouts (mean = 46.145, SD = 17.274). No
significant change in average STAR-P scores were seen for
dropouts. For completers, a significant increase in STAR-P
scores of on average 3.9 points was observed from baseline
(day 0) to average end of treatment (day 46) (Table 6).

TABLE 4 | Recovery and reliable recovery rates for completers and dropouts.

Time points N Completers n (%) Dropouts n (%) x2 (df) P
Caseness at baseline 99 56 43
iCBT exit
Recovery 22 11 (20) 11 (26) 0.2 (1) 645
Reliable recovery 20 9 (16%) 11 (26) 0.8 (1) .360
Service exit
Recovery 33 26 (46) 7 (16) 8.6 (1) .003
Reliable recovery 33 26 (46) (16) 8.6 (1) .003

df, degrees of freedom.
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TABLE 5 | Differences in least-square mean questionnaire scores between time points.

Measure Time point contrast  Least-squares 95% CI Least-squares 95% ClI Estimated differ- 95% CI t (df) P
mean (SE) (lower-upper) mean (SE) (lower-upper) ence (SE) (lower-upper)
PHQ-9 Baseline—iCBT exit 15.408 14.31-16.51 11.837 10.77-12.91 3.5670 2.55-4.59 6.921  <.001
(0.557) (0.540) (0.516) (220)
iCBT exit-service exit: 11.529 10.1-12.96 7.456 6.03-8.89 4.074 2.76-5.39 6.116  <.001
completers (0.722) (0.722) (0.666) 217)
iCBT exit—service exit: 12.145 10.56-13.73 12.298 10.61-13.99 -0.153 -1.73-1.42 -0.192 0.848
Dropouts (0.803) (0.853) (0.795) (222)
GAD-7 Baseline—iCBT exit 14.600 13.65-15.55 11.374 10.45-12.29 3.226 2.37-4.08 7.497  <.001
(0.478) (0.465) (0.430) (221)
iCBT exit-service exit: 10.912 9.68-12.14 6.926 5.69-8.16 3.985 2.89-5.08 7177 <.001
completer (0.622) (0.622) (0.555) (219
iCBT exit-service exit: 11.836 10.47-13.20 12.001 10.55-13.45 -0.164 -1.48-1.15 -0.248 0.805
Dropouts (0.691) (0.732) (0.663) (224)
WSAS Baseline—iCBT exit 19.151 17.562-20.78 16.725 15.13-18.32 2.426 1.07-3.78 3.5642  0.001
(0.825) (0.805) (0.685) (220)
iCBT exit-service exit: 16.941 14.81-19.07 12.838 10.71-14.97 4.108 2.35-5.85 4.644  <.001
completers (1.076) (1.076) (0.883) (218)
iCBT exit-service exit: 16.509 14.14-18.88 16.341 13.85-18.83 0.168 -1.92-2.26 0.159 0.874
Dropouts (1.197) (1.258) (1.056) (222)
iCBT, internet-delivered cognitive behavioral therapy; SE, standard error.
TABLE 6 | Difference in least-square mean STAR-P total scores and sub-scores from baseline to iCBT treatment exit for completers and dropouts.
Baseline 95% CI Treatment exit 95% CI Difference (SE) 95% CI t (df) P
(lower-upper) (lower-upper) (lower-upper)
Mean (SD) Mean (SD)
STAR-P Total
Completers 34.100 (1.631) 33.81-34.39 37.410 (1.543) 37.13-37.69 —-3.310 (1.036) .5.36-1.26 -3.195 (82) 0.002
Dropouts 37.122 (2.104) 36.75-37.5 36.227 (2.129) 35.85-36.61 0.895 (1.306) -1.69-3.48 0.685 (61) 0.495
STAR-P PC
Completers 16.172 (1.175) 15.96-16.38 18.421 (1.114) 18.22-18.62 —2.249 (0.732) -3.69, -.079 -3.071 (61) 0.003
Dropouts 18.300 (1.518) 18.03-18.57 16.934 (1.535) 16.66-17.21 1.365 (0.923) -.046, -3.19 1.479 (62) 0.143
STAR-P PCI
Completers 7.684 (0.572) 7.58-7.79 9.001 (0.532) 8.91-9.1 —-1.317 (0.410) -2.13, =51 -3.21 (84) 0.002
Dropouts 8.622 (0.729) 8.49-7.75 8.564 (0.740) 8.43-8.69 0.058 (0.518) -.097, -1.08 0.112 (82) 0.911
STAR-P NCI
Completers 10.182 (0.434) 10.10-10.26 10.063 (0.368) 9.99-10.12 0.118 (0.430) -.73,-97 0.275 (95) 0.784
Dropouts 10.117 (0.528) 10.02-10.21 10.886 (0.534) 10.79-10.98 —0.769 (0.548) -1.85,-.32 0.1.405 0.163

STARP PC, Positive Collaboration subscale of the STAR; STARP PCI, Positive Clinician Input subscale of the STAR; STARP NCI, Non-supportive Clinician Input subscale of the STAR.

Therapeutic Alliance—Clinician’s
Perspective

In total, 371 STAR-C questionnaires were collected, representing
the therapeutic relationship of 82 clients from their clinician’s
perspective. For completers, no significant change in STAR-C
scores was observed from baseline (day 0) to end of treatment
(day 47). For dropout clients, the STAR-C scores declined
significantly by on average 5.4 points from baseline to end of
treatment (day 46) (Table 7).

Practitioner Feedback

Of the 11 clinicians, 2 consented to a follow-up interview to
further explore their experiences about acceptability. One male
CBT therapist and one female PWP constituted the interview
sample. Table 2 describes each of the four identified categories
and supporting quotes from both participants.

DISCUSSION

The current study examined an innovative model of service delivery,
integrating digital interventions as a frontline intervention before
accessing HIT. On average, clients were on the moderate-severe
range for depressive symptoms and on the severe range for anxiety
symptoms at baseline. Regarding treatment outcomes, there was a
decrease in symptoms upon completion of both iCBT and HIT
interventions with effect sizes ranging from moderate to large, and
around 20% of the sample achieved reliable recovery in advance of
starting face-to-face therapy. These results corroborate previous
results demonstrating the benefits of iCBT in reducing symptoms of
depression and anxiety in more severe presentations of depression
and anxiety (22). The results also indicate that iCBT can be beneficial
as a prequel to high-intensity therapy in IAPT and in doing so
facilitate clients to gain access to a frontline evidence-based
intervention while waiting for face-to-face therapy, which is in line
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TABLE 7 | Difference in STAR-C total scores and sub-scores from baseline to iCBT treatment exit for completers and dropouts.

Baseline 95% CI (lower-upper) Treatment exit 95% CI (lower-upper) Difference (SE) 95% CI (lower-upper) t (df) P
Mean (SD) Mean (SD)
STAR-C
Total
Completers  30.057 (1.542) 29.78-30.33 30.543 (1.500) 30.28-30.81 -0.486 (1.248) -2.96-1.99 -0.389 (305) 0.697
Dropouts 31.695 (1.767) 31.38-32.01 26.281 (1.753) 25.97-26.59 5.414 (1.673) 2.10-8.73 3.236 (308) 0.001
STAR-C PC
Completers  13.053 (0.808) 12.91-13.19 13.986 (0.783) 13.85-14.13 —0.933 (0.695) -2.31-.44 -1.342 (309) 0.181
Dropouts 13.555 (0.929) 13.38-13.72 11.480 (0.922) 11.32-11.64 2.076 (0.932) 2.10-8.73 2.228 (311) 0.027
STAR-C NCI
Completers  8.524 (0.417) 8.45-8.59 8.277 (0.408) 8.2-8.35 0.247 (0.319) -.38-.88 0.776 (301) 0.438
Dropouts 9.054 (0.476) 8.97-9.14 7.411 (0.473) 7.33-7.49 1.643 (0.427) 79-2.49 3.846 (304) <.001
STAR-C PCI
Completers ~ 8.476 (0.411) 8.40-8.55 8.297 (0.400) 8.26-8.37 0.179 (0.332) —-.48-.84 0.54 (305)  0.59
Dropouts 9.088 (0.471) 9-9.17 7.395 (0.467) 7.31-7.48 1.693 (0.445) .81-2.57 3.808 (308)  <.001

with the findings of other studies in blended interventions where
internet interventions where offered before face-to-face therapy.

Despite the majority of clients transitioning from severe to
mild presentations by point of service exit, some patients were
still at caseness and, by definition, not recovered at this point.
One potential explanation for these results is that, although
current iCBT treatments are capable of producing
improvements in symptoms, they may not be sufficient for
producing lasting effects in severely anxious and depressed
clients. Further treatments or booster sessions could therefore
be necessary to achieve higher recovery rates (58, 59). This was
especially noticeable in the dropout group, whose numbers
achieved significantly less recovery rates at point of service
exit. Completers received an adequate amount of HIT sessions
to alleviate their symptoms (60), whereas those who dropped out
completed only two HIT sessions on average and therefore any
improvements made during iCBT were not further enhanced due
to dropout from HIT. Understanding exactly what works for
whom when integrating digital interventions into care pathways
is an area of growing knowledge that would help to understand,
and predict, future dropouts (61).

Clients spent on average 47 days in iCBT treatment and
had 3.4 reviews on average during this period, meaning one
review every 10 to 12 days. The observed administration of
the intervention was below the intended use, that is, to be
administered over a period of 8 weeks and for clients to receive
six supporter reviews during this time (22, 62). This finding
illustrates the importance of investigating the implementation of
iCBT in novel contexts, since the ideal standard of intervention
delivery was not adhered to in this study, but still produced
clinical benefits. Further research regarding implementation of
these interventions can illustrate and account for the changes that
occur when interventions are implemented in novel contexts, as
well as the barriers to implementation that are encountered (63).
The value of the iCBT intervention is further reflected in the long
waiting times clients experienced to accessing treatment. Average
wait time was 158 days, and implementing iCBT can provide
clients in these pathways with a frontline intervention in contexts
where resources are scarce. In this instance specifically, waiting
times for clients were reduced by 30%.

The dropout rate observed in this study (37%) is lower than
the 45% rate of individuals not ending their course of therapy
reported by IAPT (64). Reasons for dropout were not collected,
but one study in this context found that waiting for an excessive
period and the lack of contact during the wait lead people to
dropout from services (65). In the current study, the long waiting
list could have influenced people to disengage from services, and
it might also have had an effect on improvement rates, as they
have been shown to play a detrimental effect on outcomes (66).
In regards to the wider literature on blended care interventions, a
review conducted by Erbe et al. (67), found some studies where
iCBT was also offered as a prequel to face-to-face therapy. The
studies included in this review found dropout rates in the ranges
of 30% to 59% across their samples (68-70), which is in line with
what we observed in this study.

Therapeutic alliance from the client perspective increased
significantly from pre to post for those who completed the
scheduled intervention, while no change was observed in the
case of those who dropped out before finishing their scheduled
sessions. The positive alliance outcomes for completers showed
that a strong therapeutic alliance can be established and
maintained online (30, 31). These results further align with
client perceptions of the role of support in iCBT, where
different studies have shown that clients found it helpful and
motivating during the intervention period (71, 72). The lack of
change in perception of alliance for dropouts could be explained
by the group receiving significantly less iCBT reviews and not
getting enough contact to perceive an increase in alliance, which
may take more time to develop in iCBT (73).

Therapeutic alliance from the clinician perspective showed
the opposite pattern. Clinicians perceived no change in
therapeutic alliance with clients who remained in treatment
and perceived a significant decrease in alliance with those who
dropped out from the services. The maintenance of alliance
ratings perceived by the therapists over time on completers is
similar to another study where these ratings were perceived as
high, but no significant change was observed from pre- to post-
treatment (34). The decrease in alliance with clients who dropped
out could be explained by the fact that these clinicians conduct
reviews for many clients in one scheduled review period and that
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they mostly base their perception of alliance on the usage of the
platform while receiving little direct feedback from their client. In
this sense, if they noticed some clients were engaging less with the
platform, they may potentially feel a decrease in their perceptions
of alliance over the course of the iCBT treatment. This
interpretation is supported by the qualitative interviews, where
clinicians said they put less effort in the reviews (i.e. write less and
use more standard responses) if clients were not engaging, which
could influence the levels of therapeutic alliance. Furthermore,
these results could also be reflecting clinician bias toward
relationship formation online, a result observed in other studies
where clinicians also found iCBT as impersonal and thought that
it was not feasible to create a therapeutic relationship in iCBT
(74). However, more studies are needed to explore therapists’
perceptions of alliance in iCBT, and specially within regular
clinical settings, in order to determine if these patterns are also
observed in different settings and countries.

Although we gathered only a small amount of feedback from a
small number of clinicians and therefore caution is advised in
interpreting the comments, some interesting points arise. For
starters, a positive aspect of the review process highlighted by
clinicians was the asynchronous nature of the clinician-client
contact, which allowed for them to reflect and provide more
insightful feedback to their client. However, they reported that
once they sent the message, there was no way for them to know
how the client would interpret it. This uncertainty was further
emphasized by the perceived removed nature of the therapeutic
relationship, which they believed had a negative impact and
made it difficult to establish a therapeutic alliance. Both clinicians
agreed that the intervention would work best for clients who are
self-motivated to work through the content with minimal
guidance. These reports are in line with findings about the
importance of the readiness to engage in therapy and the sense
of self-directedness for iCBT (74), which have been found to be
predictors of adherence (75). They also agreed that for step 3
service provision, an iCBT intervention should not be offered as a
stand-alone solution but as an adjunct (prequel) to face-to-face
therapy. This finding is also in line with the feedback obtained
from therapists in other studies, who consider iCBT as an
adjunct to face-to-face therapy more than a replacement and
are more open to the possibility of offering blended interventions
(74, 76, 77).

Implications for Psychological Therapy
Services

Some studies have explored the effects of internet and
computerized CBT interventions as an adjunct to face-to-face
therapy or as a treatment alternative in similar settings, showing
mixed results. Thus, some studies have explored the beneficial
effects of iCBT interventions when deployed at specialized care
settings (78, 79), whereas others have not found any value in
adding iCBT as an adjunct to face-to-face therapy (69). These
inconsistencies in the findings may well be attributed to
differences in implementation strategies and contextual factors,
such as training with supporters, clinician’s attitudes toward the

interventions, and level of integration of iCBT interventions into
services and treatment pathways (80). Future studies should
explore and consider the impact of different implementation
factors on the uptake and effects of these interventions.

The findings observed in this study also have some
implications for IAPT, where the national target for recovery is
50%, but there is no extant benchmark to untangle the recovery
rates across different steps in IAPT. For the total sample, clients
who received iCBT as a frontline intervention achieved a 22.2%
recovery rate upon iCBT completion. Thereafter, with face-to-
face therapy, this rate of recovery rose to 33.3%. Of importance,
those who completed their entire course of treatment achieved a
46% recovery rate. These results provide initial supporting
evidence for the use of iCBT as an adjunct to face-to-face
therapies for more severe presentations. They do, however,
stand in contrast to current guidance and practice in IAPT (12,
13) for the treatment of depression and anxiety, where digital
interventions are recommended for clients with mild-moderate
symptoms. As a consequence, these guidelines can also limit the
scope and applicability of iCBT interventions to other contexts,
such as high-intensity services for clients with more complex
needs. Building on the work of prior research in the field (7, 21,
22) and the results from the current study, the authors
acknowledge a need for further controlled research to robustly
articulate the impacts of digital interventions in order to
transform high-intensity service delivery. This will contribute
to the development of clinical guidelines that incorporate digital
interventions alongside current modalities of treatment for
individuals with more severe presentations of depression
and anxiety.

Limitations

Naturalistic observation studies, such as this one, have some
limitations due to their uncontrolled nature. In future studies,
the magnitude of the effect produced by the intervention could be
more clearly characterized through comparison with a control
group with no access to the iCBT intervention. Primary
outcomes were not collected before starting high-intensity
therapy, and there was a gap between iCBT exit and the start
of high-intensity therapy, so the true severity of symptoms when
starting high-intensity therapy was unknown. Information about
when the clients dropped out from services was unclear, making
it difficult to establish whether effects could be attributed to iCBT
or the HIT therapy. The current study recorded no SAEs for any
participant, but it is important for the field of internet
interventions to explore adverse events as they occur within
natural service. For example, dropout from service is not
rigorously followed up within IAPT, which limited the
researchers in expanding further on those in the "dropout"
group. In regards to the interviews with clinicians, the low
response rate might have biased the feedback, where perhaps
only those with a positive attitude toward digital interventions
accepted to participate. The low response rate is likely to be due
to the busy schedule the clinicians work under; however, future
studies should confirm this hypothesis. Finally, date of referral
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was not collected, so we cannot ensure how long clients waited to
access the iCBT program from referral. However, from IAPT
reports and our experience with different services, the delay
between referral and access to iCBT use to be minimal, and this
was also probably the case in this study.

CONCLUSION

The current research has illustrated the potential effectiveness
and benefit of implementing an iCBT intervention as a prequel
to face-to-face therapy in individuals with severe presentations
of depression and anxiety in naturalistic settings. As indicated
by Andersson and colleagues (81), open studies with no control
group play a key role in clinical effectiveness research and, as
such, the present paper constitutes a relevant contribution to
the advancement of the field of iCBT. The results showed that
iCBT was a valuable option regarding waiting time reduction
and clinical efficiency. As stated by the clinicians participating
in this research, communicating the foundations of CBT
through an internet-delivered intervention can be of high
value to a service regarding time, cost, and clinical efficiency.
Although generalizability of the findings is limited by the
uncontrolled nature of the research, future investigations into
this area are warranted to further validate the potential benefits
of incorporating iCBT as a frontline intervention to high-
intensity services. The authors also acknowledge the need for
research to be conducted on the implementation of these types
of interventions into these contexts, using evidence-based
methodologies, in order to determine how iCBT
interventions can be best implemented into client pathways
while accounting for levels of clinical risk. If implemented
correctly within step 3 pathways, the clinical and cost benefits
observed within mild-moderate clinical ranges and step 2 (low-
intensity) services in IAPT could be successfully replicated
and illustrated.
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Scientific literature from the last two decades indicates that, when it comes to mental
health, technology is presented either as panacea or anathema. This is partly because
researchers, too frequently, have planted themselves either in the field of digital mental
health interventions (variably called “telepsychiatry”, “digital therapeutics”, “computerized
therapy”, etc.), or in that of the problems arising from technology, with little cross-
fertilization between the two. Yet, a closer look at the two fields reveals unifying themes
that underpin both the advantages and dangers of technology in mental health. This article
discusses five such themes. First, the breakneck pace of technology evolution keeps
digital mental health interventions updated and creates more potentially problematic
activities, leaving researchers perennially behind, so new technologies become outdated
by the time they are studied. Second, the freedom of creating and using technologies in a
regulatory vacuum has led to proliferation and choice, but also to a Wild-West online
environment. Third, technology is an open window to access information, but also to
compromise privacy, with serious implications for online psychology and digital mental
health interventions. Fourth, weak bonds characterize online interactions, including those
between therapists and patients, contributing to high attrition from digital interventions.
Finally, economic analyses of technology-enabled care may show good value for money,
but often fail to capture the true costs of technology, a fact that is mirrored in other online
activities. The article ends with a call for collaborations between two interrelated fields that
have been—till now —mutually insular.

Keywords: telepsychiatry, telemental health, telemedicine, problematic internet use, internet addiction, privacy

INTRODUCTION

In Aesop's ancient fable “Man and Satyr”, the satyr saw the man blow on his hands on a cold
winter's day and asked why. The man responded: “so that I can warm them up; can't you see how
cold it is?” When they sat down to eat, the man cut a piece of his roast and blew on it before he ate it.
The satyr asked why. The man responded: “so that it cools down; can't you see how hot it is?” The

!Satyr: Ancient Greek creature, half-man and half-goat, associated with hedonistic pursuits and the God Dionysus.
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satyr, indignantly, walked away. “That's enough,” he said. “I can
no longer be your friend since I see you blowing hot and cold
with the same breath.” The allegory helps illustrate how digital
technology in mental health can be therapeutic and problematic
at the same time. This dissonance can cause confusion and
mistrust, which leads clinicians, patients and the general public
to either disengage from digital mental health interventions, or to
underestimate the problems and risks associated with extensive
technology use.

As a case in point, a US telemedicine company recently
announced positive results in a study of an action video game
designed to treat attention deficit and hyperactivity disorder
(ADHD), with plans to market it as a prescription digital therapy
for ADHD (1). Meanwhile, several studies, including systematic
reviews of comorbidity studies [(e.g., (2-4)], have shown a strong
link between ADHD and Internet Gaming Disorder (IGD),
suggesting that online gaming and other online activities may
actually be a causal or contributing factor to developing ADHD.
Similarly, a meta-analytic study showed that digital therapies for
children and young people's mental health were promising (5),
but also fueled anxieties in parents who could not reconcile
encouraging their children to use the internet and games for
treatment when they were constantly pressing them to reduce
screen use, due to concern about the negative impact of digital
media on children's emotional and social wellbeing (6, 7).

As this data illustrates, the field of digital mental health
interventions is increasingly in collision with that of digital
mental health problems and risks. On the one hand, empirical
findings into the adverse effects of digital technologies can
dissuade adoption of digital mental health interventions such
as “serious games”, out of fear that they may fuel a “gaming
disorder” (8) or have other negative psychological impact, such
as incite violence as result of possible violent content (9, 10),
invite bullying by facilitating access to users (11, 12), or
encourage social withdrawal (13). On the other hand,
overzealous evidence about the efficacy and cost-effectiveness
of digital interventions is rarely accompanied by reasonable
caution about the uncertainty of positive outcomes with
technology, or its risks—financial, legal, ethical and therapeutic
—until a brick wall is hit when trying to transfer digital
interventions from scholarly ivory towers to real world clinics.

Between the field of digital mental health interventions and
that of the risks and adverse effects of digital technologies, rarely
has one research group cited or built upon the work of the other
(14). Yet reciprocal recognition and collaboration could prove
very beneficial: research from both camps over the last two
decades suggests shared observations and challenges. In this
article, we aim to highlight common themes that have defined
research into both the benefits and problems of technology in
mental health, and to make recommendations for cross-
collaborations between two interrelated fields of research that
have traditionally been mutually insular. Rather than review the
benefits and harms of technology when it comes to mental health
as revealed in research—a very different, much more ambitious
endeavor— we instead will focus on how research into both fields
has revealed common issues and challenges.

Speed of Technology: Rapidly Evolving But
Easily Outdated
In 1965, Gordon Moore, an engineer and the cofounder of Intel,
predicted that the number of transistors that can be fitted on a
microchip would double every two years (15). What became
known as “Moore's Law” has held up surprisingly well, as has its
corollary: that computer processing speed would grow at a similar
rate. Digital technology has evolved exponentially, its breakneck
speed far outpacing that of mental health research into it.
Slowness is inherent to a robust research process: an
investigation question has to be identified, a protocol
conceived and approved, participants recruited, an intervention
tested, data analyzed, an article written, and peer review
performed, before a manuscript can finally be accepted and
published. If investigators were testing an antidepressant, there
would be little reason to fear the obsoleteness by publication time
of the hard earned results. However, when investigating the
positive health uses of technology or its negative psychological
effects, there is a “moving target” aspect to the process that makes
it so that the platform being investigated risks becoming less
relevant by the study's end, as users move to ever newer, faster
and more engaging platforms. As such, digital technology is,
almost by definition, always ahead of the science investigating it,
and the research community is perennially “playing catch up”,
whether it is weighing in on the merits of the latest digital
therapeutic tool being marketed or on the ills of the most recent
all-consuming video-game overtaking culture. One result is that
clinical researchers often feel ill equipped to address the latest
technologies, leaving it to investors, startup executives and
engineers to take the lead and steer the field.

Proliferation of Technology: Freedom But
Also a “Wild-West”

The proliferation of digital products means that developers have
the freedom to create and distribute diverse technologies,
whereas consumers have the freedom to choose and use
different products. This “laissez-faire” approach may have been
the cornerstone of the classical economic liberalism that
propelled innovation and trade in 18" c. Europe. But, in the
21% c. World Wide Web, societies have a duty of care towards
technology's end users, especially if these users turn to
technology because they seek psychological, social, and
emotional support.

Legislative and regulatory bodies have struggled to
understand, and respond to, this proliferation of technology.
Delayed oversight and lack of consistent and comprehensive
protective frameworks have led to negative consequences. In the
US, for much of the internet's life, online communications were
governed by the 1996 Communications Decency Act, Section
230, which essentially immunized sites from liability for
problematic behavior by their users, including bullying,
misinformation and sexual predation (16). While Europe has
often led the way in internet regulation as a means of protecting
consumers, significant safety protections such as the Right To Be
Forgotten (17) and the General Data Protection Regulation (18)
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arrived relatively late (2012 and 2018, respectively). This
contributed to a “Wild West”-like online environment that
nurtured negative personality traits from narcissism (19, 20) to
aggression (20), and may have contributed to the radicalization
(20-22), terrorism (20-22) and counter-democratic shifts that
have been blamed on the internet (20).

Similarly, despite the field of digital mental health
interventions being three decades old (23), it is only in 2017
that, in the US, the Food and Drug Administration initiated a
dedicated program for the testing and scrutiny of digital health
tools and innovations (24). In the UK, the National Health
Service (NHS) introduced a digital, data and technology
standards framework as recently as late 2018 (25), forming the
basis for the March 2019 Evidence Standards Framework for
Digital Health Technologies by the National Institute for Health
and Care Excellence (NICE) (25). The legal and regulatory
vacuum in which digital mental health interventions have
evolved has had deleterious effects on the field's credibility and,
one fears, on public health. This is in part because it has allowed
to go largely unchallenged false advertising and unfounded
scientific claims of the therapeutic value of some “health
products” (26). Everyone stands to benefit from comprehensive
regulations and legislations that offer broader protection against
a digital “Wild West”, without compromising the freedom of
using online media and digital mental health interventions.

Visibility Through Technology: Improved
Access But Compromised Privacy

Technology is an open window through which people can access
and distribute information, share experiences and communicate
with each other. In the past, clinical knowledge was the privilege
of a few professionals who communicated it to their patients
during face-to-face meetings, if locally available. Technology has
improved patient access to specialist knowledge via standardized
therapy programs, which allow users to learn therapy skills and
manage their own care, and via remote digital mental health
platforms, which allow visits with geographically removed
professionals. Technology has also enabled users with mental
health problems to share their stories and form peer support
networks. Further, it has allowed information exchange between
professionals via digital media in a way that expedites risk
assessment and peer consultations and ensures continuity of
care. The open window afforded by technology has come with a
price, though: the threat of compromised privacy.

Issues of privacy are at the core of how research into both
digital mental health interventions and technology-related
problems has evolved. With all too frequent news of hacks into
supposedly secure networks, there is growing distrust of digital
systems as repositories of health information (27). Besides
concerns around electronic medical records, this has meant
hesitation on the part of some providers and patients to adopt
digital platforms whose confidentiality cannot be guaranteed,
even when efficacy data suggests benefit. Legislative actions to try
to protect health information in the digital medical record and
on telemedicine platforms have, again, lagged behind the
increasingly sophisticated modes of violation. As such,

regulations, such as the US Health Insurance Portability and
Accountability Act (HIPAA) (1996) (28), the Health
Information Technology for Economic and Clinical Health Act
(HITECH Act) (2009) (29) and the Omnibus Rule (2013) (30), as
well as the UK's Data Protection Act (2018) (31), have only been
partially successful.

Beyond compromising health information, the post-privacy
age ushered in by internet-related technologies has had
important effects on psychology. Pre-internet psychological
literature delineated several privacy components (32, 33), all of
which would seem impacted by our heavily technology-reliant
lifestyle (20, 34). Components that, together, constitute privacy
include reserve, or the ability to control disclosures; isolation, or
the use of geographic distance to separate oneself from others;
solitude, or the freedom to place oneself where one cannot be
seen or heard; selective intimacy, or the ability to be with an
individual or group to the exclusion of others; and anonymity.
These privacy components have been shown to mediate
psychological functions that are crucial to wellbeing, including
contemplation, autonomy, rejuvenation, catharsis, and recovery
(33, 34). If the building blocks of privacy are under digital assault,
including by facial recognition and Artificial Intelligence (AI)
tools now being applied to massive social media databases, then
the psychological processes that rely on them may be negatively
impacted, with potentially serious consequences (35). As such,
privacy violations may be contributing to internet-related
psychopathology, just as they threaten the evolution and
adoption of digital mental health interventions.

Attraction of Technology: Strong Pull But
Loose Ties

In June 2019, there were 4,422,494,622 internet users, 57.3% of
the global population (36). There are over 10,000 mental health-
related smartphone apps (37), without counting computerized
programs, websites, virtual reality systems and wearables.
Designers often approach online users as fickle consumers who
are on constant lookout for new digital opportunities—easily
drawn in, but just as easily distracted away. Much of the research
in online “user experience”, for example, focuses on maximizing
“dwell time” (the average time a user spends engaged with a site's
content), extending “scroll depth” (how far down the page a user
gets when reading content), minimizing “bounce rate” (the
percentage of users who navigate away from a site after
viewing only one page), and decreasing “time between visits”
(38). In Internet psychology, this has been blamed for moving
the internet in more extreme directions of representation,
including radicalization and narcissism, as desperate page
owners vie to attract users at all costs (20).

Like the tenuous commitment of internet users to content, the
online definition of a social media “friend” or romantic interest
(the app-driven evolution from “dating” to “hooking up” [(20,
39, 40)]) speaks to a similarly “shaky” commitment to
relationships developed online. More generally, the
virtualization of relationships across digital platforms means
looser ties to sites and individuals. This seems true across
social media and digital mental health delivery platforms.
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The ease of “unfriending” an acquaintance on Facebook or
blocking someone on Instagram or Twitter may not differ in
fundamental ways from the premature termination of therapy
with an e-counselor over a digital mental health portal (41). The
provider-patient relationship across many digital platforms is
often nonexistent or limited, mirroring digital relationships in
the broader sense. The thousands of mental health apps do not
appear to have led to measurable population-level mental health
benefits. Could it be because, for the most part, there is no trusted
provider to recommend or guide their use, or to incorporate
them within a more traditional delivery model that encourages
patient engagement through supportive accountability?

The attrition problem in digital mental health interventions
has been borne out by scientific data emanating from well-
designed research studies [(e.g., (42, 43)]. Perhaps because of
the lack of a visible, knowable interlocutor on the other side of
many online exchanges, engagement with digital experiences
tends to be superficial and to lack anchoring. There is ample
evidence, though, to suggest that some clinician support is better
than none when it comes to outcomes with digital interventions
(44-48); in fact, the greater the therapist input, the more effective
the interventions seem to be (49, 50). Will fully automated AI
platforms that simulate human decision-making and adaptability
be able to sustain patients' engagement beyond an initial
curiosity-driven stage? Until we find out, we need to invest in
human support that strengthens ties and engagement—and
ultimately improves outcomes—with digital interventions.

Economic Value of Technology: Cost-
Effective But Costly
There is an assumption that digital mental health interventions offer
“good value for money”. By encouraging patient self-management,
allowing remote delivery, enabling a less specialist workforce to
deliver complex interventions, and reducing waiting lists, digital
mental health interventions would be expected to save clinician
time and make clinical work more efficient. This assumption comes
with several problems. First, we may not be able to forego the
traditional intervention for ethical, clinical or practical reasons; e.g.,
we cannot prohibit patients from seeing their family doctor in favor
of following self-management at home. Second, spending for
technology is often frontloaded (e.g., cost of software and
hardware), whereas savings or improved outcomes are accrued in
the longer term, and payers may not have the money to invest
upfront. Third, costs may be incurred in one sector and benefits or
savings in another, even if their budgets are not linked (e.g., costs for
digital therapies are paid by the health clinic or the user, but savings
are accrued in the employment sector in the form of less
absenteeism). Fourth, the per-patient treatment cost may
decrease, but, due to technology's greater reach, the overall
number of people treated may go up, thereby increasing total
healthcare costs. In the end, the overall economic incentives to
adopt digital therapies may be weak, even if they are proven
cost-effective.

It is similarly easy to explain away the overuse of internet-
related platforms as a means of enhancing one's productivity

and, therefore, living standards. “Multi-tasking”, as allowed by a
powerful smartphone or by simultaneously opening windows
on one's desktop, can feed the illusion that one has cloned
himself or developed an extra pair of hands and can now do the
work of more than one individual. However, economists still
debate whether a “productivity miracle” has been sustained
through the successive waves of internet-related technology
evolution (51). It turns out that a lot of what people do online
—from mindless surfing to online gaming to catching up on
celebrity gossip or social media updates—may not necessarily
add to their material wealth or the gross domestic product (51).
Any benefits from technology-enabled activity have to also be
weighed against the costs of treating the population of
distracted or otherwise psychologically affected individuals.
Whether assessing online distractibility or technology-
delivered treatments, there is more to the cost debate than a
surface economic reading might suggest.

CONCLUSION

Technology blows hot and cold with the same breath when it
comes to mental health. Speed, proliferation, visibility, attraction,
and economic value are some of the attributes that underlie both
its benefits and problems. To our knowledge, no paper has
addressed the challenges and themes common to the field of
digital mental health interventions and that of the problematic
use of digital technology. Research at the intersection of digital
technology and mental health has typically focused either on the
benefits or the problems, in mutually exclusive fields of enquiry.
The resulting literature makes digital technology look like either
a panacea or an anathema. The truth, of course, is more complex
and more likely to be revealed via a “global”, collaborative
approach between researchers in the arena of digital mental
health interventions and those exploring the risks and negative
consequences of technology. In this paper, we made an attempt
to bring closer two disparate areas of scholarship. The fact that,
as we discussed, similar forces appear to have partially defined
both research fields makes such collaborations particularly
promising. Joint efforts would empower the research
community to understand the psychological, societal, ethical
and economic forces at play—and to suggest solutions.

AUTHOR CONTRIBUTIONS

Both authors contributed to the conceptualization, researching,
and writing of the article.

ACKNOWLEDGMENTS

The authors received no external help in conceptualizing,
researching, and writing the article.

Frontiers in Psychiatry | www.frontiersin.org

January 2020 | Volume 10 | Article 1017


https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

Aboujaoude and Gega

Technology Benefits and Risks in Mental Health

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kollins SH, Bower J, Findling RL, Keefe R, Epstein J, Cutler AJ, etal. A multicenter,
randomized, active-control registration trial of software treatment for actively
reducing severity of ADHD (STARS-ADHD) to assess the efficacy and safety of a
novel, home-based, digital treatment for pediatric ADHD. ] Am Acad Child
Adolesc Psychiatry (2018) 57(10):S172. doi: 10.1016/j.jaac.2018.09.128

. Carli V, Durkee T, Wasserman D, Hadlaczky G, Despalins R, Kramarz E, et al.

The association between Pathological Internet Use and comorbid
psychopathology: a systematic review. Psychopathology (2013) 46:1-13. doi:
10.1159/000337971

. Gonzalez-Bueso V, Santamaria JJ, Fernandez D, Merino L, Montero E, Ribas

J. Association between Internet Gaming Disorder or pathological video-game
use and comorbid psychopathology: a comprehensive review. Int ] Environ
Res Public Health (2018) 15(4):668. doi: 10.3390/ijerph15040668

. Pérraga JL, Perez BC, Lopez-Martin S, Albert J, Fernandez-Mayoralas DM,

Fernandez-Perrone AL, de Domingo AJ, et al. Attention-deficit/hyperactivity
disorder and lifestyle habits in children and adolescents. Actas Esp Psiquiatr
(2019) 47(4):158-64.

. Hollis C, Falconer CJ, Martin JL, Whittington C, Stockton S, Glazebrook C,

et al. Annual Research Review: Digital health interventions for children and
young people with mental health problems - a systematic and meta-review. J
Child Psychol Psychiatry (2017) 58(4):474-503. doi: 10.1111/jcpp.12663

. DeCamp W. Parental influence on youth violent video game use. Soc Sci Res

(2019) 82:195-203. doi: 10.1016/j.ssresearch.2019.04.013

. Alvarez-Garcia D, Ntfiez JC, Gonzélez-Castro P, Rodriguez C, Cerezo R. The

effect of parental control on cyber-victimization in adolescence: the mediating
role of impulsivity and high-risk behaviors. Front Psychol (2019) 10:1159. doi:
10.3389/fpsyg.2019.01159

. Paulus FW, Ohmann S, von Gontard A, Popow C. Internet gaming disorder

in children and adolescents: a systematic review. Dev Med Child Neurol (2018)
60(7):645-59. doi: 10.1111/dmcn.13754

. Anderson CA, Bushman BJ, Bartholow BD, Cantor ], Christakis D,

Coyne SM, et al. Screen Violence and Youth Behavior. Pediatrics (2017)
1402:S142-7. doi: 10.1542/peds.2016-1758T

Ybarra ML, Diener-West M, Markow D, Leaf PJ, Hamburger M, Boxer P.
Linkages between internet and other media violence with seriously violent
behavior by youth. Pediatrics (2008) 122(5):929-37. doi: 10.1542/peds.2007-
3377

Aboujaoude E, Savage MW, Starcevic V, Salame WO. Cyberbullying: review
of an old problem gone viral. ] Adolesc Health (2015) 57(1):10-8. doi: 10.1016/
j.jadohealth.2015.04.011

Kennedy RS. Bullying trends in the United States: a meta-regression. Trauma
Violence Abuse (2019) 1:1524838019888555. doi: 10.1177/1524838019888555
Peterka-Bonetta J, Sindermann C, Elhai JD, Montag C. Personality
associations with smartphone and Internet Use Disorder: a comparison
study including links to impulsivity and social anxiety. Front Public Health
(2019) 11;7:127. doi: 10.3389/fpubh.2019.00127

Aboujaoude E, Starcevic V. Introduction: www (dot) mental health. In:
Aboujaoude E, Starcevic V, editors. Mental Health in the Digital Age: Grave
Dangers, Great Promise. Oxford University Press: New York (2015).

Dovey D. (2018). The future of technology is uncertain as Moore"s Law comes to
an end. Newsweek. Available at: https://www.newsweek.com/future-technology-
uncertain-moores-law-comes-end-807546 [Accessed December 30, 2019]
Federal Communications Commission. Telecommunications act of 1996.
Available from: https://www.fcc.gov/general/telecommunications-act-1996
[Accessed August 15, 2019].

Travis A, Arthur C. (2014). EU court backs right to be forgotten: Google must
amend results on request. The Guardian. Available at: https://www.
theguardian.com/technology/2014/may/13/right-to-be-forgotten-eu-court-
google-search-results [Accessed December 30, 2019]

European Commission. (2018). A new era for data protection in the EU.
Europa. Available at: https://ec.europa.eu/info/sites/info/files/data-protection-
factsheet-changes_en.pdf [Accessed December 30, 2019]

Buffardi LE, Campbell WK. Narcissism and social networking Web sites. Pers
Soc Psychol Bull (2008) 34(10):1303-14. doi: 10.1177/0146167208320061
Aboujaoude E. Virtually you: the dangerous powers of the e-personality. W.W.
Norton: New York (2011).

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Jones E. The reception of broadcast terrorism: recruitment and radicalisation.
Int Rev Psychiatry (2017) 29(4):320-6. doi: 10.1080/09540261.2017.1343529
Bail CA, Merhout F, Ding P. Using Internet search data to examine the
relationship between anti-Muslim and pro-ISIS sentiment in U.S. counties. Sci
Adv (2018)(6), eaa05948. doi: 10.1126/sciadv.aa05948

Aboujaoude E. Three decades of telemedicine in obsessive-compulsive
disorder: a review across platforms. JOCRD (2017) 14:65-70. doi: 10.1016/
jjocrd.2017.06.003

Food and Drug Administration. (2017). Digital health innovation action plan.
Digital Health Program. Available at: https://www.fda.gov/media/106331/
download [Accessed December 30, 2019]

NHS. (2018). BETA - NHS digital, data and technology standards framework.
NHS digital. Available at: https://digital.nhs.uk/about-nhs-digital/our-work/
nhs-digital-data-and-technology-standards/framework [Accessed December
30, 2019]

NICE. Evidence Standards Framework for Digital Health Technologies.
Available from: https://www.nice.org.uk/Media/Default/ About/what-we-do/
our-programmes/evidence-standards-framework/digital-evidence-standards-
framework.pdf[Accessed 15 Aug 2019]

Federal Trade Commission. (2018). Lumosity to pay $2 million to settle FTC
deceptive advertising charges for its “brain training” program. Bureau of
Consumer Protection. Available at: https://www.ftc.gov/news-events/press-
releases/2016/01/lumosity-pay-2-million-settle-ftc-deceptive-advertising-
charges [Accessed August 15, 2019]

Healthcare IT News staff. (2018). The biggest health IT breaches of 2018 (so
far). Healthcare IT News. Available at: https://www.healthcareitnews.com/
projects/biggest-healthcare-data-breaches-2018-so-far [Accessed August 15,
2019]

US Department of Health and Human Services. (1999). Summary of the
HIPAA privacy rule. HIPAA Compliance Assistance. Available at: https://www.
hhs.gov/sites/default/files/privacysummary.pdf [Accessed August 15, 2019]

US Department of Health and Human Services. (2009). HITECH Act. Federal
Register. Available at: https://www.hhs.gov/sites/default/files/ocr/privacy/
hipaa/administrative/enforcementrule/enfifr.pdf [Accessed August 15, 2019]
US Department of Health and Human Services. (2013). Omnibus HIPAA
rulemaking. HIPAA Home. Available at: https://www.hhs.gov/hipaa/for-
professionals/privacy/laws-regulations/combined-regulation-text/omnibus-
hipaa-rulemaking/index.html [Accessed August 15, 2019]

The National Archives. (2018). The data protection act. UK Public General
Acts. Available at: http://www.legislation.gov.uk/ukpga/2018/12/contents/
enacted [Accessed August 15, 2019]

Pedersen DM. Dimensions of privacy. Percept Mot Skills (1979) 48:1291-7.
Pedersen DM. Psychological functions of privacy. J Environ Psychol (1997)
17:147-56. doi: 10.1006/jevp.1997.0049

Aboujaoude E. Protecting privacy to protect mental health: the new ethical
imperative. ] Med Ethics (2019). doi: 10.1136/medethics-2018-105313
Miniwatts Marketing Group. (2019). Internet users in the world by regions —
2019 June - updated. Internet World Stats. Available at: https://www.
internetworldstats.com/stats.htm [Accessed August 16, 2019]

Torous J, Roberts LW. Needed innovation in digital health and smartphone
applications for mental health: transparency and trust. JAMA Psychiatry
(2017) 74(5):437-8. doi: 10.1001/jamapsychiatry.2017.0262

Gaudette E. (2018). 2018"s content metric of the year: time. Contently.
Available at: https://contently.com/2018/12/19/2018-content-metric-time
[Accessed August 15, 2019]

Abbasi IS, Alghamdi NG. The pursuit of romantic alternatives online: social
media friends as potential alternatives. J Sex Marital Ther. (2018) Jan 244
(1):16-28. doi: 10.1080/0092623X.2017.1308450

Rosenbaum MS, Daunt KL, Jiang A. Craigslist exposed: the Internet-mediated
hookup. ] Homosex (2013) 60(4):505-31. doi: 10.1080/00918369.2013.760305
Aboujaoude E. Telemental health: why the revolution has not arrived. World
Psychiatry (2018) 17(3):277-8. doi: 10.1002/wps.20551

Mohr DC, Cuijpers P, Lehman K. Supportive accountability: a model for
providing human support to enhance adherence to eHealth interventions.
] Med Internet Res (2011) 13(1):e30. doi: 10.2196/jmir.1602

Melville KM, Casey LM, Kavanagh DJ. Dropout from internet-based
treatment for psychological disorders. Brit ] Clin Psychol (2010) 49:455-71.
doi: 10.1348/014466509X472138

Frontiers in Psychiatry | www.frontiersin.org

January 2020 | Volume 10 | Article 1017


https://doi.org/10.1016/j.jaac.2018.09.128
https://doi.org/10.1159/000337971
https://doi.org/10.3390/ijerph15040668
https://doi.org/10.1111/jcpp.12663
https://doi.org/10.1016/j.ssresearch.2019.04.013
https://doi.org/10.3389/fpsyg.2019.01159
https://doi.org/10.1111/dmcn.13754
https://doi.org/10.1542/peds.2016-1758T
https://doi.org/10.1542/peds.2007-3377
https://doi.org/10.1542/peds.2007-3377
https://doi.org/10.1016/j.jadohealth.2015.04.011
https://doi.org/10.1016/j.jadohealth.2015.04.011
https://doi.org/10.1177/1524838019888555
https://doi.org/10.3389/fpubh.2019.00127
https://www.newsweek.com/future-technology-uncertain-moores-law-comes-end-807546
https://www.newsweek.com/future-technology-uncertain-moores-law-comes-end-807546
https://www.fcc.gov/general/telecommunications-act-1996
https://www.theguardian.com/technology/2014/may/13/right-to-be-forgotten-eu-court-google-search-results
https://www.theguardian.com/technology/2014/may/13/right-to-be-forgotten-eu-court-google-search-results
https://www.theguardian.com/technology/2014/may/13/right-to-be-forgotten-eu-court-google-search-results
https://ec.europa.eu/info/sites/info/files/data-protection-factsheet-changes_en.pdf
https://ec.europa.eu/info/sites/info/files/data-protection-factsheet-changes_en.pdf
https://doi.org/10.1177/0146167208320061
https://doi.org/10.1080/09540261.2017.1343529
https://doi.org/10.1126/sciadv.aao5948
https://doi.org/10.1016/j.jocrd.2017.06.003
https://doi.org/10.1016/j.jocrd.2017.06.003
https://www.fda.gov/media/106331/download
https://www.fda.gov/media/106331/download
https://digital.nhs.uk/about-nhs-digital/our-work/nhs-digital-data-and-technology-standards/framework
https://digital.nhs.uk/about-nhs-digital/our-work/nhs-digital-data-and-technology-standards/framework
https://www.nice.org.uk/Media/Default/About/what-we-do/our-programmes/evidence-standards-framework/digital-evidence-standards-framework.pdf
https://www.nice.org.uk/Media/Default/About/what-we-do/our-programmes/evidence-standards-framework/digital-evidence-standards-framework.pdf
https://www.nice.org.uk/Media/Default/About/what-we-do/our-programmes/evidence-standards-framework/digital-evidence-standards-framework.pdf
https://www.ftc.gov/news-events/press-releases/2016/01/lumosity-pay-2-million-settle-ftc-deceptive-advertising-charges
https://www.ftc.gov/news-events/press-releases/2016/01/lumosity-pay-2-million-settle-ftc-deceptive-advertising-charges
https://www.ftc.gov/news-events/press-releases/2016/01/lumosity-pay-2-million-settle-ftc-deceptive-advertising-charges
https://www.healthcareitnews.com/projects/biggest-healthcare-data-breaches-2018-so-far
https://www.healthcareitnews.com/projects/biggest-healthcare-data-breaches-2018-so-far
https://www.hhs.gov/sites/default/files/privacysummary.pdf
https://www.hhs.gov/sites/default/files/privacysummary.pdf
https://www.hhs.gov/sites/default/files/ocr/privacy/hipaa/administrative/enforcementrule/enfifr.pdf
https://www.hhs.gov/sites/default/files/ocr/privacy/hipaa/administrative/enforcementrule/enfifr.pdf
https://www.hhs.gov/hipaa/for-professionals/privacy/laws-regulations/combined-regulation-text/omnibus-hipaa-rulemaking/index.html
https://www.hhs.gov/hipaa/for-professionals/privacy/laws-regulations/combined-regulation-text/omnibus-hipaa-rulemaking/index.html
https://www.hhs.gov/hipaa/for-professionals/privacy/laws-regulations/combined-regulation-text/omnibus-hipaa-rulemaking/index.html
http://www.legislation.gov.uk/ukpga/2018/12/contents/enacted
http://www.legislation.gov.uk/ukpga/2018/12/contents/enacted
https://doi.org/10.1006/jevp.1997.0049
https://doi.org/10.1136/medethics-2018-105313
https://www.internetworldstats.com/stats.htm
https://www.internetworldstats.com/stats.htm
https://doi.org/10.1001/jamapsychiatry.2017.0262
https://contently.com/2018/12/19/2018-content-metric-time
https://doi.org/10.1080/0092623X.2017.1308450
https://doi.org/10.1080/00918369.2013.760305
https://doi.org/10.1002/wps.20551
https://doi.org/10.2196/jmir.1602
https://doi.org/10.1348/014466509X472138
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

Aboujaoude and Gega

Technology Benefits and Risks in Mental Health

44.

46.

47.

48.

49.

Spek V, Cuijpers P, Nyklicek I, Riper H, Keyzer J, Pop V. Internet-based
cognitive behavior therapy for symptoms of depression and anxiety: a meta-
analysis. Psychol Med (2007) 37:319-28. doi: 10.1017/S0033291706008944
Gilbody S, Brabyn S, Lovell K, Kessler D, Devlin T, Smith L, et al. Telephone-
supported computerised cognitive-behavioural therapy: REEACT-2 large-
scale pragmatic randomised controlled trial. Brit ] Psychiat (2017) 210
(05):362-7. doi: 10.1192/bjp.bp.116.192435

Cuijpers P, Donker T, van Straten A, Li J, Andersson G. Is guided self-help as
effective as face-to-face psychotherapy for depression and anxiety disorders? A
systematic review meta-analysis comparative outcome studies. Psychol Med
(2010) 40:1943-57. doi: 10.1017/S0033291710000772

Cuijpers P, Donker T, Johansson R, Mohr DC, van Straten A, Andersson G.
Self-guided psychological treatment for depressive symptoms: a meta-
analysis. PLOS ONE (2011) 6(6):e21274. doi: 10.1371/journal.pone.0021274
Cuijpers P, Marks I, van Straten A, Cavanagh K, Gega L, Andersson G.
Computer-aided psychotherapy for anxiety disorders: A meta-analytic review.
Cogn Behav Ther (2009) 38(2):66-82. doi: 10.1080/16506070802694776

50. Johansson R, Andersson G. Internet-based psychological treatments for

51.

depression. Expert Rev Neurother (2012) 12(7):861-9. doi: 10.1586/ern.12.63
Cassidy J. (2013). What happened to the internet productivity miracle? The
New Yorker. Available at: https://www.newyorker.com/news/john-cassidy/
what-happened-to-the-internet-productivity-miracle [Accessed August 15,
2019]

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Aboujaoude and Gega. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original author
(s) and the copyright owner(s) are credited and that the original publication in this
Jjournal is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org

113

January 2020 | Volume 10 | Article 1017


https://doi.org/10.1017/S0033291706008944
https://doi.org/10.1192/bjp.bp.116.192435
https://doi.org/10.1017/S0033291710000772
https://doi.org/10.1371/journal.pone.0021274
https://doi.org/10.1080/16506070802694776
https://doi.org/10.1586/ern.12.63
https://www.newyorker.com/news/john-cassidy/what-happened-to-the-internet-productivity-miracle
https://www.newyorker.com/news/john-cassidy/what-happened-to-the-internet-productivity-miracle
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

Advantages
of publishing
In Frontiers

o

OPEN ACCESS

Articles are free to read
for greatest visibility
and readership

90

FAST PUBLICATION

Around 90 days
from submission
to decision

L

HIGH QUALITY PEER-REVIEW
Rigorous, collaborative,
and constructive
peer-review

TRANSPARENT PEER-REVIEW
Editors and reviewers
acknowledged by name
on published articles

Frontiers
Avenue du Tribunal-Fédéral 34
1005 Lausanne | Switzerland

Visit us: www.frontiersin.org

Contact us: info@frontiersin.org | +41 21510 17 00

OO

REPRODUCIBILITY OF
RESEARCH

Support open data
and methods to enhance
research reproducibility

E

DIGITAL PUBLISHING
Articles designed
for optimal readership
across devices

FOLLOW US
@frontiersin

uil

IMPACT METRICS
Advanced article metrics
track visibility across
digital media

EXTENSIVE PROMOTION
Marketing
and promotion
of impactful research

©

LOOP RESEARCH NETWORK
Our network
increases your
article’s readership



http://www.frontiersin.org/

	Cover

	Frontiers eBook Copyright Statement
	Digital Interventions in Mental Health: Current Status and Future Directions
	Table of Contents
	Editorial: Digital Interventions in Mental Health: Current Status and Future Directions
	Author Contributions
	References

	Improving Reading in Adolescents and Adults With High-Functioning Autism Through an Assistive Technology Tool: A Cross-Over Multinational Study

	Introduction

	Material and Methods

	Study Design

	Participants

	Ethical Approval

	Sample Size

	Recruitment

	Randomization

	Materials

	Measures

	Primary Outcome: Comprehension Score


	Data Analysis


	Results

	General Features

	Primary Analyses Results

	Primary Outcome: Comprehension Score

	Secondary Outcome: Self-Reported Text Complexity


	Secondary Analyses Results

	Association Between Text and Self-Reported Text Complexity Scores

	Association Between Participants’ Characteristics and Simplified Text Scores



	Discussion

	Conclusions

	Ethics Statement

	Author Contributions

	Funding

	Acknowledgments

	References


	Designing and Using Digital Mental Health Interventions for Older Adults: Being Aware of Digital Inequality

	Digital Divide Across Age Groups

	Can All Older Adults Benefit From DMHIs?

	Recommendations

	Conclusions

	Author Contributions

	References


	Internet-Based Interventions for the Prevention and Treatment of Mental Disorders in Latin America: A Scoping Review

	Introduction

	Method

	Eligibility Criteria

	Information Sources and Search

	Selection of Sources of Evidence

	Risk of Bias Across Studies

	Synthesis of Results


	Results

	Characteristics of Sources of Evidence

	Results of Individual Sources of Evidence

	Randomized Controlled Trials

	Pilot Randomized Controlled Trials


	Naturalistic, Acceptability, or Feasibility Studies

	Telepsychiatry/Psychology

	Guided Self-Help Internet-Based Programs

	Unguided Internet-Based Self-Help Programs 

	Internet-Based Programs for Education and Training of Health/Educational Workers


	Risk of Bias Across Studies

	Synthesis


	Discussion

	Strengths and Limitations


	Conclusion

	Data Availability

	Author Contributions

	Funding

	Acknowledgments

	Supplementary Material

	References


	Key Considerations for Incorporating Conversational AI in Psychotherapy

	Introduction

	Care Delivery Approaches

	Dimensions of Impact

	Access to Care

	Quality

	Clinician–Patient Relationship

	Patient Self-Disclosure and Sharing


	Discussion

	Author Contributions

	Acknowledgments

	References


	Using Virtual Reality Exposure Therapy to Enhance Treatment of Anxiety Disorders: Identifying Areas of Clinical Adoption and Potential Obstacles

	Introduction

	Obstacles to Exposure Therapy

	Applications and Benefits of Virtual Reality

	The Impact on Clinical Practice

	Additional Barriers to Adoption and Needs to Be Addressed


	Discussion

	Author Contributions

	Funding

	References


	Response and Remission Rates in Internet-Based Cognitive Behavior Therapy: An Individual Patient Data Meta-Analysis

	Introduction

	Materials And Methods

	Individual Patient Data Meta-Analysis

	Statistical Analysis

	Ethics


	Results

	Study Characteristics

	Response and Remission Rates

	Predictors of Response


	Discussion

	Conclusions

	Data Availability Statement

	Author Contributions

	Acknowledgments

	Supplementary Material

	References


	What Works and What Doesn’t Work? A Systematic Review of Digital Mental Health Interventions for Depression and Anxiety in 
Young People

	Introduction

	Method

	Study Design

	Identification and Selection of Studies

	Quality Assessment and Data Extraction

	Analysis

	Meta-Analysis

	Narrative Synthesis



	Results

	Study and Participant Characteristics

	Intervention Characteristics

	Effectiveness of DMHIs

	Risk of Bias

	Attrition, Adherence, and Engagement


	Discussions

	Data Availability Statement

	Author Contributions

	﻿Supplementary Material


	Video to Home Delivery of Evidence-Based Psychotherapy to Veterans With Posttraumatic Stress Disorder
	Introduction
	Methods
	Treatment Setting
	Data Collection
	Veteran Demographic and Clinical Characteristics
	Treatment History
	EBP Treatment Delivered via VTH

	Data Integrity
	Data Analyses

	Results
	Veteran Characteristics and Treatment History
	Clinical Utilization of VTH
	EBP Completion During VTH Delivery

	Discussion
	General Conclusions and Future Directions
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References

	Easy Access, Difficult Consequences? Providing Psychiatric Patients With Access to Their Health Records Electronically
	Author Contributions
	References

	Internet-Delivered Cognitive Behavior Therapy as a Prequel to Face-To-Face Therapy for Depression and Anxiety: A Naturalistic Observation
	Introduction
	Materials and Methods
	Design
	Setting
	Participants
	Procedure
	Client Procedure
	Clinician Procedure

	Risk Management
	Completers vs. Dropout
	Medication Status
	Intervention
	Data Collection
	Participant Self-Reported Outcomes
	Access Data

	Clinician-Reported Outcomes
	Ethics
	Statistical Analyses

	Results
	Overview
	Treatment Adherence: Completers and Dropouts
	Reliable Change, Recovery, and Reliable Recovery
	Primary Outcome Treatment Effects
	Therapeutic Alliance—Client’s Perspective
	Therapeutic Alliance—Clinician’s Perspective
	Practitioner Feedback

	Discussion
	Implications for Psychological Therapy Services
	Limitations

	Conclusion
	Knowledge Contribution
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	Supplementary Material
	References

	From Digital Mental Health Interventions to Digital “Addiction”:Where the Two Fields Converge
	Introduction
	Speed of Technology: Rapidly Evolving But Easily Outdated
	Proliferation of Technology: Freedom But Also a “Wild-West”
	Visibility Through Technology: Improved Access But Compromised Privacy
	Attraction of Technology: Strong Pull But Loose Ties
	Economic Value of Technology: Cost-Effective But Costly

	Conclusion
	Author Contributions
	Acknowledgments
	References

	Back Cover


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




