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Abstract

Exposure to potentially traumatic events is a common occurrence. Most individuals exposed to such
an event are resilient or recover rapidly, although some individuals develop psychological problems
that warrant treatment. However, a small percentage of individuals seek traditional treatment, thereby
calling for novel approaches or methodologies of treatment. The present paper provides a
comprehensive and critical review of the extant literature on computerized and internet-based-
interventions (IBIs) for traumatic stress related conditions (i.e., panic disorder, posttraumatic stress
disorder/complicated grief, depression, comorbid anxiety and depression, alcohol abuse, smoking
cessation). Generally, computerized or IBIs for depression and anxiety are yielding effect sizes that
are comparable to traditional psychosocial treatment. Interventions aimed at alcohol and smoking
cessation generally have lower effect sizes than do IBIs for anxiety and depression. Most
interventions reviewed in this paper included common components (e.g., were developed through a
cognitive behavioral framework and included psychoeducation, cognitive restructuring, goal setting,
exposure). Therefore, it is possible that these shared features may in part account for symptom
reduction. Little is known regarding mechanisms of change. Future directions for novel web-based
approaches to treatment are provided.

Estimates from studies with nationally representative samples have suggested that between
50-70% of individuals in the United States have been exposed to at least one potentially
traumatic event (PTE) during their lifetime (Kessler, Sonnega, Bromet, Hughes, & Nelson,
1995; Kilpatrick, Saunders, & Smith, 2003; Resick, 1993). PTEs include a range of major life
stressors such as natural and technological disasters, combat exposure, rape, physical assault,
child abuse, severe car crashes, and sudden death of a loved one. There is considerable
variability in the way that individuals are affected by PTEs. Most commonly, individuals
demonstrate resilience or recover rapidly. However, another potential trajectory is the
development of chronic mental health problems (Kessler, Sonnega, Bromet, Hughes, &
Nelson, 1995; Kilpatrick, Saunders, & Smith, 2003; Resick, 1993). Mental health problems
most prevalent in this population include posttraumatic stress disorder (PTSD), major
depressive disorder (MDD), generalized anxiety disorder (GAD), panic attacks, and health-
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risk behavior such as substance abuse (Galea et al., 2002; Hoge et al., 2004; Kilpatrick et al.,
2003).

Treatment is often necessary to facilitate recovery to healthy levels of functioning for
individuals who develop significant mental health problems after exposure to PTEs. However,
the number of individuals who seek mental health services is strikingly low. In a community
sample of adult crime victims only 12% of individuals initiated psychological services (Norris,
Kanisaty, & Scheer, 1990). Research with soldiers returning from deployment to Iraq and
Afghanistan found that only 25-40% of veterans with mental health problems actually sought
mental health care (Hoge et al., 2004). These percentages are consistent with research on rape
victims (Lewis et al., 2005). Several barriers to seeking mental health care have been identified
(Hoge et al., 2004), including perceived stigma, scheduling difficulties, and access to care more
broadly (e.g., lack of transportation or financial resources). These findings highlight the
potential value of self-help, Internet-based, and other widely accessible resources designed for
use by at-risk individuals who may be disinclined to access formal mental health services.

Current Status of the Self-Help Literature

Several review articles have focused broadly on a wide range of self-help interventions such
as bibliotherapy, workbook-based interventions, video protocols, and computerized
interventions (R.A. Gould, Otto, & Pollack, 1995; Scogin, Jamison, & Davis, 1990). In their
meta-analysis of 40 studies, Gould and Clum reported that self-help interventions had a strong
overall effect size (.76) at post-treatment and moderate overall effect size (.53) at follow-up;
these gains were comparable to those of clinician-delivered interventions (R. A. Gould & Clum,
1993). In a more recent meta-analysis, strong effect sizes were reported for self-help
interventions designed to target anxiety and depressive symptoms (.84 at posttreatment and .
76 at follow-up) (den Boer, Wiersma, & Van Den Bosch, 2004). There is evidence to suggest
that self-help may be more appropriate for some clinical problems (e.g., skills deficits, phobia,
depression) than others (e.g., overeating, smoking) (R. A. Gould & Clum, 1993).

Whereas previous reviews have generally focused on a wide range of self-help resources,
relatively little is known specifically about the efficacy of Internet-based interventions.
Internet-based interventions offer a good alternative to other self-help modalities for a variety
of reasons. First, Web-based interventions are often personalized and tailored to the needs of
a diverse group of users, including presentation of educational material in various formats
(written, video, audio). Second, Web interventions can reach a large population at relatively
low cost. Third, they can be accessed privately from the household, allowing individuals to
avoid the perceived social stigma associated with seeking services relating to mental health
and health-risk behavior. Fourth, they can be easily updated, refined, and expanded as the
feedback and latest research findings dictate. Fifth, growth in Web usage has rendered it a
viable method of intervention delivery. In the past decade, high-speed household Internet
access has climbed sharply. In 2000, less than 5% of adult Americans had broadband access
to the Internet in their household; this increased to 15% in 2003, 25% in 2004, 35% in 2005,
42% in 2006, and nearly 50% in 2007 (Horrigan & Smith, 2007). Major increases also have
been seen in ethnic minority populations; it is reported that 40% of African American adults
as of February, 2007, have broadband access at home, 9 percentage points higher than in 2006
(Horrigan & Smith, 2007). Many more have dial-up access. Further, many individuals use the
Internet as a source of health information (Atkinson & Gold, 2002), and this also has recently
increased considerably. Horrigan and Rainie found that, between 2002 and 2005, there was (a)
a 54% increase in the number of adults indicating that the Internet played an important role as
they helped another person cope with a major illness; and (b) a 40% increase in the number of
adults indicating that the Internet played an important role as they coped with a major illness
(Horrigan & Rainie, 2006).
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As with bibliotherapy, the vast majority of self-help protocols found on the Web have been
subjected to little or no scientific evaluation. However, there is an emerging body of literature
providing empirical support for a small subset of these interventions. The current review
summarizes the current state of the research literature on Internet-based interventions relevant
to traumatic stress populations. We focused specifically on interventions for mental health and
health-risk correlates that are known to be associated with exposure to traumatic events: PTSD,
MDD, panic, alcohol abuse, and smoking.

Articles of potential relevance were identified using Psychinfo and PubMed to search a
database of English language abstracts for articles published between 1969 and April 2008.
The bibliographies of the articles identified via searches revealed additional sources. Only
articles reporting the results of randomized controlled trials (RCT) for computer-based or IBls
were included in Table 1. A total of 36 articles met the inclusion criteria. These were loosely
grouped by treatment target into six categories and presented in Table 1: a) panic disorder (PD);
b) PTSD/complicated grief; c) depression; d) comorbid anxiety and depression; e) alcohol
abuse; and f) smoking cessation. For each, information is provided regarding sample
characteristics, intervention conditions, sessions/modules, level of clinician involvement,
follow-up periods, and within groups effect size. For studies that did not provide effect sizes,
Cohen’s d was calculated using the pooled standard deviation equation (M1-My/(SD1-SD,/2).
Effect sizes were averaged across outcome measures. 1BIs developed specifically for PTSD
that were not yet evaluated via an RCT were reviewed as well, but not included in the table.

Interventions Specifically for Trauma-Related Conditions

Four Web-based interventions have been developed specifically for traumatic stress
populations. Three of these interventions place primary emphasis on PTSD reactions following
traumatic event exposure (Hirai & Clum, 2005; Lange et al., 2003; Litz, Engel, Bryant, & Papa,
2007; Litz, Williams, Wang, Bryant, & Engel, 2004). A fourth intervention (Ruggiero et al.,
2006) includes a PTSD component but focuses more broadly on several mental health and
substance-related reactions associated with traumatic events. We describe each of these
interventions briefly below.

An 1Bl was developed and evaluated for individuals who had experienced a traumatic event
and reported symptoms of PTSD that fulfilled DSM-1V reexperiencing and avoidance criteria
(Hirai & Clum, 2005). The eight week program was CBT oriented and included
psychoeducation, relaxation training, cognitive restructuring, and written exposure modules.
Hirai and Clum conducted a small-scale randomized trial with 27 adults recruited from
university and community-based settings. In comparison to a wait list (WL) condition, those
receiving the 1Bl demonstrated greater improvements in anxiety, depression, frequency of
intrusions and avoidance, self efficacy, and trauma-related coping. Effect sizes across measures
for the treatment group were medium to large.

Litz and colleagues (Litz, Williams, Wang, Bryant, & Engel, 2004) developed a self-help
program to be employed in conjunction with therapist assistance that was developed with
military trauma in mind; however, the authors state that the program can easily be adapted to
other forms of traumatic exposure by changing the psychoeducational components. This
program entails an initial two-hour face-to-face meeting in which the patient is oriented to the
treatment website and taught two relaxation techniques, followed by an intended 52 day daily
program. Throughout treatment the patient and therapist are in contact via email and telephone
to ensure compliance, accuracy of completion of assignments, and if need be, crisis
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management. The internet program consists of techniques grounded in Stress Inoculation
Therapy (Meichenbaum, 1994) and includes educational information on PTSD and common
comorbid problems, strategies targeting sleep hygiene, coping skills, cognitive reframing, and
trauma narrative exposure. Each day the patient logs on they are prompted to report on their
trauma-related symptoms, and enter their homework from the previous day prior to being given
new information and homework exercises. Results from a “proof-of-concept trial” have
recently been reported (Litz, Engel, Bryant, & Papa, 2007). This trial was an eight week,
randomized trial of a therapist-assisted IBI CBT versus an IBI supportive counseling condition
for patients exposed to the 9/11 attack on the Pentagon and soldiers returning from duty in Iraq
and Afghanistan. Groups did not differ in drop out rate, and completion analyses suggested the
IBI CBT group had significantly lower PTSD, depression, and anxiety six months after the
initiation of the trial.

Ruggiero and colleagues (2006) developed an IBI that incorporates psychoeducation and
information about adaptive coping techniques for various mental health outcomes that are
common in the aftermath of disasters and mass violence incidents (Ruggiero et al., 2006). It is
designed for use in an early intervention context to accelerate recovery among symptomatic
adults. Consistent with expert recommendations (Litz, Gray, Bryant, & Adler, 2002), module
development centered on translation of evidence-based cognitive-behavioral approaches into
brief Web-deliverable formats, and users were screened into modules only when they endorsed
relevant symptoms. The intervention consists of seven interactive modules: (a) posttraumatic
stress, (b) depressed mood, (c) generalized anxiety, (d) alcohol use, (€) marijuana use, (f) illicit
drug use, and (g) cigarette use. Pilot and feasibility data from a sample of New York City-area
residents followed longitudinally post September 11, 2001 are promising both in terms of the
feasibility of this particular project and also for web-based interventions in general as
potentially viable interventions following exposure to traumatic events.

In contrast to the interventions for PTSD described above in which the intervention is computer
guided with little interaction with a clinician, Lange and colleagues developed and tested an
online therapy led by a clinician over the internet (Lange et al., 2003; Lange, van de Ven,
Schrieken, & Emmelkamp, 2001). Utilizing an expressive-writing paradigm, treatment
consists of 10 structured writing assignments that the patient completes in a 5 week period.
Individual therapists receive the writing assignments, provide feedback, and give instruction
on subsequent assignments. Moderate effect sizes have been found with a college sample
(Lange, van de Ven, Schrieken, & Emmelkamp, 2001) and with a community sample (Lange
et al., 2003) of adults suffering from posttraumatic stress symptoms. Similarly, Wagner and
colleagues implemented an expressive writing IBI for complicated grief in which writing
assignments were given via the internet to a patient from a therapist (Wagner, Knaevelsrud, &
Maercker, 2006). In both Wagner and Lange’s treatment packages, psychoeducation is
provided online and the internet serves as the main communication device. However, these
treatment protocols are highly clinician directed, whereas the other interventions reviewed are
primarily computer mediated.

Panic Disorder (PD)

Anxiety disorders appear to be particularly amenable to Internet-based interventions due to the
proven efficacy of cognitive-behavioral therapy (CBT) techniques (e.g., psychoeducation, self-
exposure) that can be easily adapted to Web-based programs. Consequently, a growing humber
of computerized treatment programs have been created to treat various anxiety-related
disorders, such as PD, a disorder for which nine IBI RCTs have been conducted.

Generally, IBIs have been found to be highly effective in treating PD, as well as affording a
treatment modality that has higher availability and lower cost than traditional face-to-face
services. As outlined in Table 1, studies utilizing a self-monitoring control group (Klein &
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Richards, 2001) or a WL (Carlbring et al., 2006;Carlbring, Westling, Ljungstrand, Ekselius,
& Andersson, 2001) have demonstrated superiority of the IBI condition to the control condition
in amelioration of PD symptoms. Although IBIs have typically performed strongly against
control/self-monitoring groups, differences are more subtle when compared with face-to-face
therapy (Carlbring et al., 2006;Kenardy, McCafferty, & Rosa, 2003;Marks, Kenwright,
McDonough, Whittaker, & Mataix-Cols, 2004;Newman, Kenardy, Herman, & Taylor, 1997).
Three additional IBI RCTs for PD compared different strategies of therapy that did not include
extensive face-to-face time with a clinician. Carlbring, Ekselius and Andersson compared CBT
to relaxation, both administered via the internet, and found that both treatments were equally
and significantly effective in reducing symptoms (Carlbring, Ekselius, & Andersson, 2003).
In general, most IBIs for PD utilized a rendition of CBT; however, there is some evidence that
not all CBT techniques are equally beneficial. Schneider and colleauges compared two IB-
CBT conditions, one with an exposure component and one without (A. J. Schneider, Mataix-
Cols, Marks, & Bachofen, 2005). Results indicated that although both conditions improved
from baseline, the exposure condition was more effective in about half of the anxiety-related
measures at follow-up. The efficacy of self-help manuals was also evaluated in a study (Klein,
Richards, & Austin, 2006): compared to a self-help manual with limited clinician assistance,
the CBT IBI condition experienced slightly greater improvement at a lower cost. This study
also included an information-only control group, which did not yield symptom improvement
for PD symptoms. In sum, moderate to large effect sizes for IBI conditions were found across
studies, both at post-treatment and at follow-up (which ranged from one week to one year),
supporting the utility of this treatment modality for PD populations.

Ten RCTs have been conducted targeting depression, eight of which reported positive results,
suggesting that IBIs can attenuate symptoms of depression (Table 1). Compared to a WL
condition, four IBI RCT studies found lower depression scores at post-treatment and follow-
up in the IBI group (Andersson et al., 2005;Bergstrom et al., 2003;Christensen, Griffiths, &
Jorm, 2004;Spek et al., 2007). Mackinnon and colleagues (Mackinnon, Griffiths, &
Christensen, 2008) reported 6- and 12-month follow-up to their previous report (Christensen,
Griffiths, & Jorm, 2004), and results indicated treatment effects remained significant compared
to the control condition. Griffiths and colleagues also found that the I1BI reduced feelings of
stigma over the control condition (Griffiths, Christensen, Jorm, Evans, & Groves, 2004). Selmi
and colleagues (1990) compared computer-based CBT, therapist delivered CBT, and WL
conditions (Selmi, Klein, Greist, Sorrell, & Erdman, 1990). Results indicated that both CBT
groups improved over the WL condition, and moreover, no significant differences were found
between the computer- and therapist-delivered treatment groups. In one of the RCTs for
depression that yielded a negative finding, Clarke and colleagues (Clarke et al., 2002) assigned
participants to an access or no-access condition of a skills based training program. Most
participants accessed the site infrequently (M=2.6, range = 1 — 20). Clarke and colleagues
conducted a second RCT for adults with self-reported depression (Clarke et al., 2005). In this
trial, reminders were sent to participants in the 1Bl condition. In contrast to the previous
negative trial, results from this trial indicated lower depression in the IBI group compared to
the control group. The second negative trial was reported in which a preventative IBI was
developed and compared to an information-only control condition (Patton, 2003). No
differences were found between conditions. It can be tentatively concluded that higher-
intensity IBI for depression may be more efficacious, such as those described above.

Depression and Anxiety

Proudfoot and colleagues (Proudfoot et al., 2003; Proudfoot et al., 2004) evaluated an
interactive, computerized, CBT-based intervention for anxiety and depression with a
convenience sample of adult patients with untreated depression and/or anxiety. Participants
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were randomly assigned to the IBI condition or a treatment as usual condition, defined as
practitioner-led treatment intended to approximate “natural conditions in primary care.”
Results published in original and extension studies indicated that the 1BI condition was superior
to the treatment as usual condition in terms of decreasing depression and anxiety, as well as
work and social adjustment (Proudfoot et al., 2003; Proudfoot et al., 2004).

The first RCT to address at-risk alcohol consumption was conducted in 1997 (Hester &
Delaney, 1997). The authors developed a computer-administered behavioral self-control
training (BSCT) program, an intervention with established effectiveness when administered
by a clinician. Employing a delayed treatment control condition for non-alcoholic problem-
drinkers, results indicated that the computer treatment group decreased significantly over the
delayed start group in terms of total drinks consumed and peak blood alcohol content (BAC),
whereas drinking days per week decreased in both groups. Reductions were maintained at
follow-up. Squires and Hester describe the development of their computer-based brief
motivational intervention (Squires & Hester, 2002), with efficacy data presented in a later
report (Hester, Squires, & Delaney, 2005). Also utilizing a delayed start control group, these
authors found that the intervention significantly decreased the quantity and frequency of
alcohol consumption, as well as alcohol-related problems. Results from a low intensity (10—
15 minutes) web-based screening and feedback program were also promising compared to a
group who received a leaflet on alcohol facts and effects (Kypri et al., 2004). In comparison
to the leaflet control group, those receiving the web intervention had lower alcohol
consumption, binge drinking episodes, and personal problems at six week follow-up. Similarly,
a cognitive-behavioral IBI for heavy drinkers was found to be more effective in reducing
alcohol consumption than a psychoeducational control in an RCT (Riper et al., 2007).
Assessment and personalized IBI feedback was reported to be more effective in reducing
average weekly drinking and peak blood alcohol content compared to an assessment only
condition (Walters, Vader, & Harris, 2007). A number of other programs have been developed
to reduce harmful drinking (Dimeff & McNeely, 2000); however, to date RCT efficacy data
has not been reported.

Smoking Cessation

Although numerous web-based smoking cessation programs are available, only six studies
have been conducted to examine efficacy of such programs. Schneider and colleagues
conducted the first RCT to examine a computer-based cessation program, finding a trend for
the active computerized treatments over the control group in terms of abstinence rates (S. J.
Schneider, Walter, & O’Donnell, 1990). Etter conducted an RCT to compare the efficacy of
two Internet-based, individually tailored smoking cessation interventions (Etter, 2005).
Participants included visitors to a smoking cessation Website who were randomly assigned to
an interactive Web-based smoking cessation intervention or to a shorter modified program that
focused more content on nicotine replacement therapy and nicotine dependence (and less
education relevant to health risks and coping techniques). Among participants who were
current smokers at baseline, abstinence rates were 10.9% for the original intervention vs. 8.9%
for the modified, briefer intervention, a significant difference. Stretcher et al. examined the
efficacy of a tailored versus non-tailored web-based smoking cessation intervention (Stretcher,
Shiffman, & West, 2005). Results at six- and 12-week assessment revealed that participants in
the tailored condition reported significantly higher continuous abstinence rates and satisfaction
than participants in the non-tailored condition. In the only RCT for smoking cessation utilizing
a WL control, Swartz and colleagues examined the efficacy of their personalized web-based
program (Swartz, Noell, Schroeder, & Ary, 2006). At the 90-day follow-up the cessation rate
for treatment participants was significantly higher than for wait-list participants (24.1% for
treatment participants, 8.2% for control group participants). Similarly, an 1Bl/cell-phone
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treatment was found to be effective over an educational booklet in abstinence rates (Brendryen
& Kraft, 2008). It should be noted that although the majority of published studies found positive
results over control conditions, the abstinence rates are still quite low, underscoring the
continued need for development and improvement in smoking cessation programs.
Nonetheless, these studies mark the first RCTs conducted on smoking cessation, providing
promising data for the utility of the internet to target this health-risk behavior.

Other Interventions Related to Traumatic Event Exposure

Exposure to traumatic events is associated with broad impairment (Amaya-Jackson et al.,
1999), underscoring the need for interventions to address areas of possible impairment that
may not be directly linked to a psychological disorder. For example, an IBI stress management
program that may be applicable to traumatic stress populations was developed and tested
(Zetterqvist, Maanmies, Strom, & Andersson, 2003). The program consisted of six treatment
modules that addressed time management, problem solving, and cognitive restructuring. Post-
treatment the 1Bl group had greater reductions in perceived stress, anxiety, and depression
compared to the WL group. Additionally, an IBI for insomnia was made and tested to assess
whether psychological treatments previously designed to be delivered in face-to-face settings,
such as stimulus control and sleep restrictions, could be effectively administered through the
internet (Strom, Pettersson, & Andersson, 2004). Using a WL control, this RCT found
significant improvements in overall sleep quality for both groups, and greater improvement
for the IBI group on morning wake time, wake after sleep onset, total wake time and total sleep
time. These results show promise for I1BIs targeting insomnia, another condition that is
sometimes associated with traumatic event exposure. Additionally, IBIs have been developed
for other substance abuse conditions (e.g., benzodiazapines, opiods)

Discussion

A growing body of research has suggested that a number of computerized and IBIs produce
effect sizes that are comparable to clinician-administered interventions for anxiety and
depression (Carlbring, Westling, Ljungstrand, Ekselius, & Andersson, 2001; Proudfoot et al.,
2003; Proudfoot et al., 2004; Selmi, Klein, Greist, Sorrell, & Erdman, 1990), mental health
constructs for which potentially traumatic stressors are known to increase risk (Kilpatrick et
al., 2003). As noted above, the majority of individuals with mental health diagnoses do not
seek treatment (Hoge et al., 2004; Norris, Kanisaty, & Scheer, 1990). Many trauma-exposed
individuals who experience mental health problems may be drawn to IBIs for several reasons:
(1) individuals with mental health diagnoses are not likely to seek treatment; (2) perceived
stigma associated with mental health help seeking is high among this population and IBIs would
overcome this barrier; (3) IBIs can be delivered at a low cost; and (4) IBIs may address
significant geographical barriers for those in rural settings or with schedules that do not permit
transportation time for treatment. Given that the essential behavioral features of PTSD are
avoidance, alienation, and detatchment, IBIs may be a more attractive treatment option. Given
the high prevalence of exposure to traumatic events known to increase risk for mental health
problems (Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995; Kilpatrick et al., 2003), the
potential value of effective, privately accessible, and cost-efficient mental health interventions
that target post-trauma mental health outcomes is considerable.

To our knowledge, only three IBIs for PTSD have been developed (Hirai & Clum, 2005).
Compared to other disorders, such as PD, for which 9 IBI RCTs have been conducted,
controlled outcome research for PTSD is lacking. Only two RCTs (Hirai & Clum, 2005; Litz,
Engel, Bryant, & Papa, 2007) have been conducted for a computer-centered intervention for
PTSD. Therefore, future research is needed to determine the efficacy of IBIs for PTSD. One
major limitation of existing IBI packages for the application to trauma-exposed populations is
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that they have a singular focus (e.g., PTSD only, depression only, anxiety only), which limits
applicability to traumatic stress populations who are at risk for a broad range of mental health
problems. For example, two of the three packages developed for trauma exposed patients
(Hirai & Clum, 2005; Litz, Engel, Bryant, & Papa, 2007) have a limited focus to PTSD
symptoms. Yet, comorbid conditions are highly prevalent among individuals with PTSD
(Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995; Kilpatrick et al., 2003), which
underscores the importance of incorporating intervention elements that attempt to address
comorbidity (Ruggiero et al., 2006). Whereas IBIs exist that address many treatment targets
applicable to traumatic stress populations, estimates of efficacy differ across treatment targets.
For example, effect sizes for interventions targeting anxiety and depression tend to be higher
than interventions targeting substance abuse, suggesting an area for future development and
research.

With the exception of some of the controlled drinking IBIs (Hester, Squires, & Delaney,
2005), and Ruggiero and colleagues’ IBI package (Ruggiero et al., 2006), the interventions
reviewed address chronic conditions; therefore protocols amenable to a secondary prevention/
early intervention context are needed. Early interventions are designed to reduce risk for
chronic psychopathology following one or more traumatic stressors. They typically take the
form of brief, education-focused secondary prevention protocols. As the majority of the IBIs
reviewed were designed to treat chronic psychopathology, often a substantial time commitment
from users is required. For example, both BluePages and MoodGym entail six one-hour
“sessions.” This significant time commitment precludes applicability to an early intervention
context in which people often do not need, or have the time to devote to, the level of intensity
of treatment delivered in existing packages. Early interventions have the potential to be
enormously valuable if found to reduce risk for mental and physical health-related problems
among traumatic stress populations in the aftermath of stressor exposure, and therefore future
work is needed for development and evaluation of early intervention IBI programs.

It is also notable that few existing IBI are aimed at treating children, adolescents, or parent-
child dyads. Prevalence of exposure to traumatic events, and associated mental health
problems, is high in adolescence (Kilpatrick et al., 2003). IBI programs may be especially
useful for this population because internet usage is high among children and adolescents.
Recent estimates, based on a 2006 survey by the Pew Internet and American Life Project of
935 parents and youth, indicate that 93% of 12—17 year old youth are online and 94% of their
parents are online (Macgill, 2007). Notably, the highest rates of broadband access are found
in parents of teenage children and other adults in the 30-49 year age range, 60% of whom have
broadband access at home. Yet, few computer- or Web-based interventions have been
developed and evaluated for youth and families, though preliminary results are encouraging.
First, initial efficacy was documented of a Web-based intervention for pediatric encopresis
with 24 children aged 6—12 years who were randomly assigned to Web intervention (completed
at home) vs. no intervention (Ritterband et al., 2003). Children in the Web group demonstrated
a significant reduction of accidents, whereas no change occurred for the non-intervention
group. Second, Segal et al. tested a stand-alone computerized protocol called Parenting
Adolescents Wisely (provides information on effective communication, problem solving,
respect, and assertive discipline) against a videotape protocol with comparable content (Segal,
Chen, Gordon, Kacir, & Gylys, 2003). More than 50% of children in both groups showed
reliable behavior change (i.e., pre-to-post difference scores exceeding 1.96 times the standard
error of measurement); and about 40% of overall sample met well-established criteria for
clinically significant change. Third, Demaso et al. examined the feasibility and safety of a
stand-alone Web intervention for childhood depression (Demaso, Marcus, Kinnamon, &
Gonzalez-Heydrich, 2006). Results were promising and supported the feasibility of the
intervention, but efficacy evaluations have yet to be completed. Taken together, these and
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complementary studies in the self-help literature suggest that adolescents and families can
meaningfully benefit from low-intensity interventions distributed via Internet.

The majority of the interventions reviewed included common components. For example, most
IBIs were developed from a CBT framework and therefore included modules that addressed
common components (e.g., psychoeducation, cognitive restructuring, goal setting, exposure).
Given the similarities across studies, it is possible that common components may account for
symptom reduction; however, little is known regarding mechanisms of change. There is a need
for more systematic evaluations of Web-based interventions with the purpose of moving toward
the study of mechanisms and processes associated with symptom and behavior change, such
as dismantling studies that identify active ingredients. Additionally, research needs to be
conducted on dose-response effects to determine the amount of time patients need to devote
to treatment to achieve maximal benefits. Studies should also seek to identify the incremental
utility of clinician contact.

In sum, existing studies suggest that IBIs are efficacious in addressing a range of trauma-related
mental health symptoms. They offer several advantages over clinician-administered
treatments, including cost-effectiveness and accessibility. Promising avenues for further
research include the examination of IBIs for PTSD and early interventions, as well as
determining the differential efficacy in comparison to clinician-administered treatments.
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