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Abstract
Objective—Computer-assisted therapies offer a novel, cost-effective strategy for providing
evidence-based therapies to a broad range of individuals with psychiatric disorders. However, the
extent to which the growing body of randomized trials evaluating computer-assisted therapies
meets current standards of methodological rigor for evidence-based interventions is not clear.

Method—A methodological analysis of randomized clinical trials of computer-assisted therapies
for adult psychiatric disorders, published between January 1990 and January 2010, was conducted.
Seventy-five studies that examined computer-assisted therapies for a range of axis I disorders were
evaluated using a 14-item methodological quality index.

Results—Results indicated marked heterogeneity in study quality. No study met all 14 basic
quality standards, and three met 13 criteria. Consistent weaknesses were noted in evaluation of
treatment exposure and adherence, rates of follow-up assessment, and conformity to intention-to-
treat principles. Studies utilizing weaker comparison conditions (e.g., wait-list controls) had
poorer methodological quality scores and were more likely to report effects favoring the
computer-assisted condition.

Conclusions—While several well-conducted studies have indicated promising results for
computer-assisted therapies, this emerging field has not yet achieved a level of methodological
quality equivalent to those required for other evidence-based behavioral therapies or
pharmacotherapies. Adoption of more consistent standards for methodological quality in this field,
with greater attention to potential adverse events, is needed before computer-assisted therapies are
widely disseminated or marketed as evidence based.

A great deal of excitement has been generated by the recent introduction of computer-
assisted therapies, which can deliver some or all of an intervention directly to users via the
Internet or a processor-based program. Computer-assisted therapies have a number of
potential advantages. They are highly accessible and may be available at any time and in a
broad range of settings; they can serve as treatment extenders, freeing up clinician time and
offering services to patients when clinical resources are limited; they can provide a more
consistently delivered treatment; they can be individualized and tailored to the user’s needs
and preferences; interactive features can link users to a wide range of resources and
supports; and the multimedia format of many of these therapies can convey information and
concepts in a helpful and engaging manner (1–3). Computer-assisted therapies may also
greatly reduce the costs of some aspects of treatment (4–6). Among their most promising
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features is the potential to provide evidence-based therapies to a broader range of individuals
who may benefit from them (7), given that only a fraction of those who need treatment for
psychiatric disorders actually access services (8–10), while 75% of Americans have access
to the Internet (11).

However, the great promise of computer-assisted approaches is predicated on their
effectiveness in reducing the symptoms or problems targeted. Recent meta-analyses and
systematic reviews have suggested positive effects on outcome for a range of computer-
assisted therapies, particularly those for depression and anxiety (2, 12, 13), but the existing
reviews also point to substantial heterogeneity in study quality (2, 14–17). For example, a
recent review of e-therapy (treatment delivered via e-mail) conducted by Postel et al. (14)
noted that only five of the 14 studies reviewed met minimal criteria for study quality as
defined by Cochrane criteria (14, 18).

Thus, this emerging field is in many ways reminiscent of the era of psychotherapy efficacy
research prior to the adoption of current methodological standards for evaluating clinical
trials (19) and prior to the codification of standards for evaluating a given intervention’s
evidence base (e.g., specification in manuals, independent assessment of outcome, and
evaluation of treatment integrity) (20, 21). Moreover, as a novel technology, there are
several methodological issues that are particularly salient to the evaluation of computer-
assisted therapies, such as the level of prior empirical support for the (usually clinician-
delivered) parent therapy, the level of clinician/therapist involvement in the intervention, the
relative credibility of comparable approaches, and whether the approach is delivered alone
or as an adjunct to another form of treatment.

Given the rapidity with which computer-assisted therapies can be adopted and disseminated,
it is particularly important that this emerging field not only have a sound evidence base but
also demonstrate safety, since heightened awareness of potentially negative or harmful
effects of psychological treatments has increased the need for more stringent evaluation
prior to dissemination (22–24). Although generally considered low risk (17), there are
multiple potential adverse consequences of computer-assisted therapies. These may include
providing less intensive treatment than necessary to treat severely affected or symptomatic
individuals, ineffective approaches that may discourage individuals from subsequently
seeking needed treatment, or inappropriate interpretation of program recommendations that
could lead to harm (e.g., premature detoxification in substance users, worsening of panic
attacks from exposure approaches that are too rapid or intensive), particularly in the absence
of clinician monitoring and oversight. Systematic evaluation of possible adverse effects of
computer-assisted therapies, as well as further evaluation of the types of individuals who
respond optimally to computer-assisted versus traditional clinician-delivered approaches, is
needed prior to their broad dissemination.

The present systematic analysis of randomized controlled trials of computer-assisted
therapies for adult axis I disorders examines both methodological quality indices established
to evaluate behavioral interventions (20, 21) and standards used to evaluate trials of general
healthcare interventions (18, 25). This report differs from prior meta-analyses of computer-
assisted therapies (2, 13, 17) not only in our focus (detailed analysis of study quality versus
estimation of aggregate effect size) but also in our development of an instrument for
evaluating the quality of clinical trials testing the effectiveness of these therapies. This
instrument permitted exploration of several hypotheses regarding the quality and use of
specific design features. For example, we hypothesized that as an emerging field,
methodological quality would increase over time. We also expected that the likelihood of
finding an effect favoring the computer-assisted approach would be greater in those studies
with poorer methodological quality and in those using less stringent control conditions.
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Method
Study Identification and Selection

Using PubMed, Scopus, and Psych Abstracts, as well as existing meta-analyses (2, 17, 26)
and systematic reviews (6, 13, 26, 27), we identified reports that 1) were randomized
controlled trials that included pre- and posttreatment evaluation of the target symptom or
problem, 2) used a computer to deliver a psychotherapeutic or behavioral intervention, and
3) targeted adults (aged ≥18 years) with an axis I disorder or problem. Studies were
excluded if they 1) were focused on prevention rather than intervention for an existing
disorder, 2) consisted solely of a single-session assessment and feedback (excluded for
reasons of inherent differences in the evaluation of compliance and integrity with
intervention delivery), 3) did not report on symptom outcome or a defined target problem
(e.g., studies that assessed knowledge acquisition or evaluated treatment process only), or 4)
evaluated e-therapy (e.g., interventions delivered wholly by a clinician via e-mail rather than
delivered at least in part by a computer program). E-therapy interventions, recently reviewed
by Postel et al. (14), were excluded because their mode of delivery and methodology for
evaluation differ from other computer-assisted therapies. Randomized trials published
between January 1990 and January 2010 were included. As shown in Figure 1, of the 130
articles identified in the initial literature search, 55 were excluded, yielding 75 independent
trials for rating in this review.

Development of Rating System
A methodological quality rating system was developed by reviewing and integrating
standards from multiple existing systems. These included first those that were developed by
the American Psychological Association (Division 12) for defining empirically validated
behavioral therapies (20, 21) as well as criteria used in previous methodological analyses of
the behavioral therapy literature (28–31). Second, commonly used standards for evaluating
general medical randomized controlled trials (i.e., not necessarily for psychiatric disorders
or behavioral therapies), such as Consolidated Standards of Reporting Trials (32), Cochrane
criteria (18), and others (25, 33), were incorporated. This was done in order to encompass
international standards and systems, since many of the trials of computer-assisted therapies
have been developed and evaluated in the United Kingdom, European Union, Australia, and
New Zealand (26, 34).

The criteria most relevant to the evaluation of trials of computer- assisted therapies for
psychiatric disorders were then integrated into a single rating system (computer-assisted
therapy methodology rating index), presented in Table 1, which shows a comparison
between this system and other methodological quality rating systems. Items commonly
included in other rating systems that were not included in the rating index for the present
review were 1) specification of treatments in manuals (an item evaluating the level of
empirical support for the parent therapy was included instead), 2) training of clinicians (a
rating of the level of clinician involvement in the computerized treatment was included
instead), and 3) reporting of adverse events (excluded since this was not reported for the
studies examined in the present review).

The final rating scale included two general types of items (Table 1). First, the following
seven items were used to evaluate basic features of general randomized clinical trials:
identification of the method of randomization, with specification of baseline comparability
of groups; inclusion of a posttreatment follow-up evaluation consisting of ≥80% of the
intention-to-treat sample; independent assessment of outcome; adequacy of sample size/
power; appropriate statistical techniques; appropriate management of missing data; and
whether the study was a replication of an independent trial. Second, seven additional items
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evaluated features particularly relevant to trials of behavioral and computer-assisted
interventions. These were as follows: use of a clinical versus general sample (since a number
of computer-assisted therapies target subclinical levels of problems) (35); extent to which
the computer-assisted approach was based on an existing manualized empirically validated
approach; stringency of the comparison/control condition (i.e., wait-list versus attention
placebo versus active treatment, such as a clinician-delivered version of the same
intervention); level of validation of the outcome measures (i.e., whether validated measures
or objective assessments of outcome were used); measurement of treatment adherence (in
terms of the extent to which the participants accessed the assigned protocol intervention and
completed the prescribed number of sessions or modules); comparability of the intervention
conditions with respect to time or attention; and whether a measure of treatment credibility
was included, which refers to participant perceptions and confidence in the likely efficacy of
treatment intervention, since less credible comparison conditions or those that lack
compelling rationales (e.g., “sham” websites used as control conditions) undermine internal
validity (36). An item was rated 0 if it did not meet the methodological quality criterion; a
rating of 1 indicated that the item met the basic quality standard; and a rating of 2 indicated
that the item exceeded the criterion (i.e., gold standard methodology) (Table 2). For studies
that used multiple comparison conditions, ratings were made for both the most potent (e.g.,
active treatment) and least potent (e.g., wait-list) comparison condition.

Several other features of computer-assisted therapies were rated for each trial to evaluate the
relationship with methodological quality. These were as follows: whether the format of the
intervention was web-based or resided on the computer, whether the intervention was
delivered as a stand-alone treatment or as an addition to another form of treatment, the level
of clinician involvement in the intervention, whether a peer-support feature was included,
and whether the study sponsor had a financial interest in the intervention.

Ratings and Data Analysis
Raters were three experienced doctoral researchers and one master’s-level statistician. All
four raters initially rated a sample of six articles and reviewed the ratings through group
discussion in order to achieve consensus and refine the detailed coding manual. All trial
reports were then sorted according to the primary disorders addressed in the trials
(depression, anxiety, nicotine dependence, alcohol/drug dependence), and two raters
independently read and rated each article. Each item on the rating form was given a score of
0, 1, or 2 based on the scoring criteria, and item scores were summed to produce a general
randomized controlled trial quality score (items 1–7), a computer-assisted therapy-specific
quality score (items 8–14), and an overall quality score (total items 1–14). Kappas were
calculated for each item to assess interrater reliability within each pair of raters. Next, all
discrepant item ratings were identified and then resolved by the rater pairs by referring to the
study report for clarification until consensus was achieved. Only the final consensus ratings
were used for data analysis. An additional doctoral-level rater who was independent of our
research group rated the study conducted by Carroll et al. (37) in order to reduce rater bias,
and the study was not included in the evaluation of inter-rater reliability.

Frequency of item scores and mean item ratings for the 14 methodological quality items
were calculated for the full sample of articles as well as for each disorder/problem area. The
trial reports that addressed insomnia (N=2), gambling (N=1), eating disorders (N=1), and
general distress (N=2) were grouped into an “other” category because of the low number of
trials within these areas. Differences in mean quality scores were compared across the topic
areas using analyses of variance (ANOVAs). Because scores were similar for the two
general types of items (randomized controlled trial quality versus computer-assisted therapy-
specific quality), with few differences across disorder types, only the overall quality scores
were used in our analyses. Finally, exploratory ANOVAs were conducted to examine the
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difference in mean quality scores according to the program format (e.g., web-based versus
DVD), the potency of the comparison group (e.g., wait-list versus active), the level of
clinician involvement, the type of sample chosen (e.g., clinical versus general community),
and whether the study sponsor reported a potential conflict of interest.

Results
Reliability of Ratings

Results of the interrater concordance (using weighted kappas) for the randomized controlled
trial and computer-assisted therapy-specific quality items, as well as the overall quality
items, were computed for rated articles within each disorder type (see Table 1 in the data
supplement accompanying the online version of this article). The overall concordance on all
items for 74/75 rated articles (excluding the Carroll et al. article [37]) was a kappa of 0.52,
which is consistent with moderate levels of interrater agreement (38, 39). Across all four
main disorder types, concordance for randomized controlled trial items (kappa= 0.48) was
comparable to that for computer-assisted therapy-specific items (kappa=0.44). Since kappas
can be artificially low when sample sizes and prevalence rates are small (40), the percent of
absolute agreement between the rater pairs was also calculated (range: 75%–78% overall).

Methodological Quality Scores
Frequencies and item scores for the full sample of articles (N=75) are presented in Table 2.
The mean overall quality item score was 13.6 (SD=3.6), out of a maximum score of 28.
Mean scores for randomized controlled trial and computer-assisted therapy-specific items
were 6.5 (SD=1.9) and 7.1 (SD=2.7), respectively. In terms of the seven randomized
controlled trial criteria, the majority of studies (73%) described the randomization method
used and demonstrated equivalence of groups on baseline characteristics. Nearly all trials
(91%) were judged as using appropriate statistical analyses. However, a substantial
proportion (40%) was rated as not adequately describing the methods used to handle missing
data or as reporting use of an inappropriate method (e.g., last value carried forward) rather
than an intention-to-treat analysis. Very few trials (15%) obtained follow-up data on at least
80% of the total sample, and most (75%) relied solely on participant self-report for
evaluation of outcome.

In terms of the seven computer-assisted therapy-specific items, nearly all trials (95%)
indicated that the computerized approach was based on an existing manualized treatment
with some prior empirical support. Slightly more than one-half of the studies (52%) used
standardized diagnostic criteria as an inclusion criterion. When studies on nicotine
dependence were excluded, the rate of use of standardized diagnostic criteria to determine
eligibility rose to 62%. Forty-one percent of the trials relied on self-report or a cutoff score
to determine participant eligibility, and 7% did not identify clear criteria for determining
problem or symptom severity. In terms of control conditions, 23% of studies utilized wait-
list conditions only; 41% used an attention/placebo condition; and 36% used active
conditions. Most studies (65%) relied solely on participant self-report on a validated
measure to evaluate primary outcomes. Only 25% of studies used an independent
assessment (blind ratings or biological indicator), and 9% reported use of unvalidated
measures. A number of studies (27%) did not report on participant adherence with the study
interventions; 49% reported some measure of adherence; and only 24% measured
compliance thoroughly and considered it in the analysis of treatment outcomes. Most studies
(76%) did not include a measure of credibility of the study treatments. Comparison or
control conditions were not equivalent in time or attention in the majority of studies (69%).
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No study met basic standards (i.e., score of ≥1) for all 14 items. Three trials met basic
standards on 13 of the 14 items (see Figure 1 in the data supplement). Results of ANOVAs
examining differences in mean overall quality scores indicated no statistically significant
difference across disorder areas (depression, anxiety, nicotine dependence, drug/alcohol
dependence).

Table 3 summarizes additional methodological features not included in the overall quality
score. The majority of trials (72%) utilized a web-based format for treatment delivery, and
most (72%) were stand-alone treatments rather than add-ons to an existing or standardized
treatment. A notable issue across all studies reviewed was the lack of information provided
on the level of exposure to study treatments. Only 16 studies (21%) reported either the
length of time involved in treatment or number of treatment sessions/modules completed.
The majority of computer-assisted therapies for alcohol and drug dependence (57%) had a
study sponsor with a potential conflict of interest, whereas relatively few studies focusing on
anxiety disorders (13%) had study sponsors with a potential conflict of interest. Most studies
(72%) reported that the theoretical base of the computer-assisted approach was cognitive
behavioral.

Intervention Effectiveness and Relationship With Quality Scores
In terms of the effectiveness of computer-assisted therapies relative to control conditions,
44% of the trials reported that the computer-assisted therapy was more effective than the
most potent comparison condition with regard to effect on the primary outcome. Overall, the
computer-assisted therapy was found to be more effective than 88% of the wait-list
comparison conditions, 65% of the placebo/attention/education conditions, and 48% of the
active control conditions (χ2=6.7, p<0.05). In those studies where the control condition did
not involve a live clinician, the computer-assisted therapy was typically found to be
significantly more effective than the control condition (74% of trials). However, the
computer-assisted therapies were less likely to be effective than comparison therapies when
the control condition included face-to-face contact with a clinician (46% of studies)
(χ2=6.56, p<0.05). There were no differences in overall effectiveness of the computer-
assisted therapy relative to the control conditions across the four major disorder/problem
areas. However, as shown in Figure 2, studies that reported the computer-assisted therapy to
be more effective than the most potent control condition had significantly lower overall
methodological quality than studies where the computer-assisted therapy was found to have
efficacy that was comparable to or poorer than the control condition (F=5.0, df=2, 72,
p<0.01).

Relationship Between Methodological Quality Scores and Specific Design Features
Several exploratory analyses were conducted to evaluate relationships between specific
methodological features and methodological quality scores (for these comparisons, the
criterion in question was removed when calculating methodological quality scores, and thus
13 rather than 14 items were assessed). These analyses indicated higher methodological
quality scores for studies that 1) used an active control condition relative to attention or
wait-list conditions (active: mean=14.8 [SD=2.4]; placebo: mean=11.7 [SD=2.8]; wait-list:
mean=10.4 [SD=2.5]; F=17.4, df=2, 72, p<0.001); 2) evaluated computer-assisted therapies
based on a manualized behavioral intervention with previous empirical support (no prior
support: mean=10.5 [SD=1.3]; some support: mean=11.1 [SD=3.4]; empirical support with
manual: mean=13.5 [SD=3.0]; F=6.1, df=2, 72, p<0.01); 3) included at least a moderate
level of clinician involvement (>15 minutes/week) with the computer-assisted intervention
(at least moderate: mean=15.6 [SD=3.7]; little: mean=12.2 [SD=3.9]; none: mean=12.9
[SD=2.8]; F=6.1, df=2, 72, p<0.01); 4) clearly defined the anticipated length of treatment
and measured the level of participant exposure/adherence with the computerized
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intervention (treatment defined and adherence evaluated: mean=14.7 [SD=3.1]; treatment
defined but adherence not evaluated: mean=14.2 [SD=3.5]; treatment not defined and
adherence not evaluated: mean=10.4 [SD=2.7]; F=7.7, df=2, 72, p<0.001); 5) utilized a
clinical sample rather than a general sample (clinical: mean=14.9 [SD=3.6]; general:
mean=12.4 [SD=3.2]; F=10.8, df=1, 73, p<0.01); and 6) were replications of previous trials
(replication: mean=14.5 [SD=3.2]; nonreplication: mean=12.3 [SD=3.3]; F=8.7, df=1, 73,
p<0.05).

Overall, quality scores were somewhat higher for studies in which the authors reported a
financial interest in the computerized intervention but not significantly different from studies
with no apparent conflict of interest (mean: 14.1 [SD=3.7] versus 13.5 [SD=3.6],
respectively). The control condition was more likely to be potent (active) in studies with
authors who did not report a financial interest relative to studies with authors who did (40%
versus 20%, not significant). There were no significant differences for overall
methodological quality scores with respect to the format of the intervention (web-based
versus DVD/CD), whether evaluated as a stand-alone intervention or delivered as an
addition to an existing treatment, nor were there significant differences with regard to the
geographic region where the study was conducted (United States versus United Kingdom
versus European Union versus Australia/New Zealand). Finally, in contrast to our
expectations of improving the quality of research methods over time, there was no evidence
of substantial change in overall quality over time. Although the number of publications in
this area increased yearly, particularly after 1998 (beta=0.62, t=3.01, p<0.01), the number of
criteria met tended to decrease over time (beta=−0.08, t=2.10, p=0.06).

Discussion
This review evaluated the current state of the science of research on the efficacy of
computer-assisted therapies, using a methodological quality index grounded in previous
systematic reviews and criteria used to determine the level of empirical support for a wide
range of interventions. The mean methodological quality score for the 75 reports included
was 13.6 (SD=3.6) out of a possible 28 quality points (49% of possible quality points), with
comparatively little overall variability across the four major disorder/problem areas
evaluated (depression, anxiety, nicotine dependence, and alcohol and illicit drug
dependence). Overall, this set of studies met minimum standards on only 9.5 of the 14
quality criteria evaluated.

Taken together, these findings suggest that much of the research on this emerging treatment
modality falls short of current standards for evaluating the efficacy of behavioral and
pharmacologic therapies and thus point to the need for caution and careful review of any
computer-assisted approach prior to rapid implementation in general clinical practice.
Relative strengths of this body of literature include consistent documentation of baseline
equivalence of groups and inclusion of comparatively large sample sizes, with 43% of
studies reporting at least 50 participants within each treatment group. Moreover, most of the
computer-assisted interventions evaluated were based on clinician-delivered approaches
with some empirical support. These strengths therefore highlight the broad accessibility of
computer-assisted therapies and the relative ease with which empirically based treatments
can be converted to digital formats (26, 41).

This review also highlights multiple methodological weaknesses in the set of studies
analyzed. One of the most striking findings was that none of the 75 trials evaluated met
minimal standards on all criteria, and only three studies met 13 of the 14 criteria. Three
issues were particularly prominent. First, many of the studies used comparatively weak
control conditions. Seventeen trials (23%) used waitlist conditions only, all of which relied
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solely on self-report for assessment of outcome, without appropriate comparison for
participant expectations or multiple demand characteristics, resulting in very weak
evaluations of the computer-assisted approach. These trials also had lower overall quality
scores relative to those that used more stringent control conditions.

The second general weakness was a striking lack of attention to issues of internal validity.
Few of the studies (21%) reported the extent to which participants were exposed to the
experimental or control condition or considered the effect of attrition in the primary
analyses. For many studies (40%), it was impossible to document the level (in terms of
either time or proportion of sessions/components completed) of intervention received by
participants. Third, only 13% of studies conducted true intention-to-treat analyses. Reliance
on inappropriate methods, such as carrying forward the final observation, was common. This
practice, coupled with differential attrition between conditions, likely led to biased findings
in many cases (42). Finally, very few studies addressed the durability of effects of
interventions via follow-up assessment of the majority of randomly assigned participants.

Some but not all of our exploratory hypotheses regarding methodological quality, specific
study features, and outcomes were confirmed. For example, there was no clear evidence that
the methodological quality of the field improved over time. In fact, some of the more highly
rated studies in this sample were published fairly early and in high-impact journals. This
suggests a rapidly growing field marked by increasing methodological heterogeneity.
Second, while a unique feature of computer-assisted therapies (relative to most behavioral
therapies) is that the developers may have a significant financial interest in the approach and
hence results of the trial, there was no clear evidence of lower methodological quality in
such trials. However, weaker control conditions tended to be used more frequently in those
studies where there was a possible conflict of interest. In general, studies that included
clearly defined study populations and some clinician involvement were associated with
better methodological quality scores. This latter point may be consistent with meta-analytic
evidence of larger effect size among studies of computer-assisted treatment that include
some clinician involvement (43).

A striking finding was the association of study quality with the reported effectiveness of the
intervention, with those studies of lower methodological quality associated with greater
likelihood of reporting a significant main effect for the computer-assisted therapy relative to
the control condition. Many weaker methodological features (e.g., reliance on self-reported
outcomes, differential attrition, mishandling of missing data) are generally expected to bias
results toward detecting significant treatment effects, and in this set of studies, use of wait-
list rather than active control conditions was particularly likely to be associated with
significant effects favoring the computer-assisted treatment. Other features, particularly
those associated with reducing power (e.g., small sample size, poor adherence), generally
add bias in terms of nonsignificant effects.

While there were no differences in methodological quality scores across the four types of
disorders with adequate numbers of studies for review (depression, anxiety, nicotine
dependence, drug/alcohol dependence), there were a number of differences across studies
associated with use of specific methodological features. For example, the studies evaluating
treatments for nicotine dependence were characterized by use of broad, general populations
and hence tended to be web-based interventions with less direct contact with participants.
Thus, these studies were also characterized by methodological features closely associated
with web-based studies (44), such as comparatively little clinician involvement, large
sample sizes, and reliance on self-report. In fact, this group of studies consisted of the
largest sample sizes among those in our review (approximately 93% reported treatment
conditions with greater than 50 participants). The studies involving interventions for anxiety
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disorders were some of the earliest to appear in the literature and were characterized by a
larger number of replication studies, as well as higher rates of standardized diagnostic
interviews to define the study sample in addition to higher levels of clinician involvement
and of attention to participant satisfaction and assessment of treatment credibility. These
studies had fairly small sample sizes, with 43% reporting fewer than 20 participants per
condition. The depression studies were more heterogeneous in terms of focus on clinical
populations and use of standardized criteria to define study populations, yet they included
relatively large sample sizes (71% contained treatment conditions with more than 50
participants). The drug/alcohol dependence literature contributed the fewest number of
studies, a higher proportion of web-based intervention trials, and moderate sample sizes
(71% reported treatment conditions with 20–50 participants).

Limitations of this review include a modest number of randomized clinical trials in this
emerging area, since only 75 studies met our inclusion criteria. The limited number of
studies may have contributed to the modest kappa values for interrater reliability, while
percent agreement rates were comparatively good. Although the items on the
methodological quality scale were derived by combining several existing systems for
evaluating randomized trials and behavioral interventions, lending it reasonable face
validity, we did not conduct rigorous psychometric analyses to evaluate its convergent or
discriminant validity. Another limitation was failure to verify all information from the
relevant study authors. Some of the information used for our methodological ratings may
have been eliminated from the specific report prior to publication because of space
limitations (e.g., description of evidence base for parent therapy) and therefore may not
reflect the true methodological quality of the trial. Finally, we did not conduct a full meta-
analysis of effect size, since our focus was evaluation of the methodological quality of
research in computer-assisted therapy. Moreover, inclusion of trials of poor methodologic
quality and heterogeneity in the rigor of control conditions (and hence likely effect size)
would yield meta-analytic effect size estimates of questionable validity (45).

It should be noted that some methodological features were not included in our rating system
simply because they were so rarely addressed in the studies reviewed. In particular, only one
of the studies included explicitly reported on adverse events occurring during the trial. Most
behavioral interventions are generally considered to be fairly low risk (46), as are
computerized interventions (17). However, like any potentially effective treatment or novel
technology, computer-assisted therapies also carry risks, limitations, and cautions often
minimized or overlooked by their proponents (47), and hence there is a pressing need for
research on both the safety and efficacy of computer-assisted therapies (24, 34, 47).
Relevant adverse events should be appropriately collected and reported in clinical trials of
computer-assisted interventions. Another important issue of particular significance for
computer-assisted and other e-interventions is their level of security. This issue was not
addressed in the majority of studies we reviewed, nor was the type or sensitivity of
information collected from participants. Because no computer system is completely secure
and many participants in these trials might be considered vulnerable populations, better and
more standard reporting of the extent to which program developers and investigators
consider and minimize risks of security breaches in this area is needed.

The high level of enthusiasm regarding adoption of computer-assisted therapies conveys an
assumption that efficacy readily carries over from clinician-delivered therapies to their
computerized versions. However, computer-assisted only conveys that some information or
putative intervention is delivered via electronic media, but nothing is indicated about the
quality or efficacy of the intervention. We maintain that computer-based interventions
should be evaluated using the same rigorous testing of safety and efficacy, with methods that
are requirements for establishing empirical validity of behavioral therapies prior to
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dissemination. At a minimum, this should include standard features evaluated in the present
review (e.g., random assignment; appropriate analyses conducted in the intention-to-treat
sample; adequate follow-up assessment; use of standardized, validated, and independent
assessment of outcome). In addition, data from this review suggest that particular care is
needed with respect to treatment integrity, particularly evaluation and reporting of
intervention exposure and participant adherence, as well as assessment of intervention
credibility across conditions. Finally, the field has developed to a level where studies that
use weak wait-list control conditions and rely solely on participant self-reports are not
tenable, since they address few threats to internal validity and convey little regarding the
efficacy of this novel strategy of treatment delivery. The poor retention rates in treatment
and lack of adequate follow-up assessment provide insufficient evidence of safety and
durability. Given the rapidity with which these programs can be developed and marketed to
outpatient clinics, healthcare insurance providers, and individual practitioners, our findings
should be viewed as a caveat emptor warning for the purchasers and consumers of such
products. The vital question for this field is not “Do computer-assisted therapies work?” but
“Which specific computer-assisted therapies, delivered under what conditions to which
populations, exert effects that approach or exceed those of standard clinician-delivered
therapies?”
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Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1.
Computer-Assisted Therapies for Adult Psychiatric Disorders Reviewed for This
Methodological Analysis
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FIGURE 2.
Overall Quality Scores According to Reported Effectiveness of Intervention in Randomized
Controlled Trials of Computer-Assisted Therapies
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