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Objective: Computer-assisted therapies
offer a novel, cost-effective strategy for
providing evidence-based therapies to a
broad range of individuals with psychi-
atric disorders. However, the extent to
which the growing body of randomized
trials evaluating computer-assisted thera-
pies meets current standards of method-
ological rigor for evidence-based inter-
ventions is not clear.

Method: A methodological analysis of
randomized clinical trials of computer-as-
sisted therapies for adult psychiatric dis-
orders, published between January 1990
and January 2010, was conducted. Seven-
ty-five studies that examined computer-
assisted therapies for a range of axis |
disorders were evaluated using a 14-item
methodological quality index.

Results: Results indicated marked hetero-
geneity 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 assess-
ment, and conformity to intention-to-treat
principles. Studies utilizing weaker com-
parison conditions (e.g., wait-list controls)
had poorer methodological quality scores
and were more likely to report effects fa-
voring the computer-assisted condition.

Conclusions: While several well-conduct-
ed studies have indicated promising re-
sults for computer-assisted therapies, this
emerging field has not yet achieved a lev-
el of methodological quality equivalent to
those required for other evidence-based
behavioral therapies or pharmacothera-
pies. Adoption of more consistent stan-
dards for methodological quality in this
field, with greater attention to potential
adverse events, is needed before comput-
er-assisted therapies are widely dissemi-
nated or marketed as evidence based.

(Am J Psychiatry 2011; 168:790-799)

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 avail-
able 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 deliv-
ered 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 engag-
ing manner (1-3). Computer-assisted therapies may also
greatly reduce the costs of some aspects of treatment (4—
6). Among their most promising 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 psychiat-

ric disorders actually access services (8-10), while 75% of
Americans have access to the Internet (11).

However, the great promise of computer-assisted ap-
proaches is predicated on their effectiveness in reducing
the symptoms or problems targeted. Recent meta-analy-
ses 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 hetero-
geneity in study quality (2, 14-17). For example, a recent
review of e-therapy (treatment delivered via e-mail) con-
ducted 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 evaluat-
ing clinical trials (19) and prior to the codification of stan-
dards for evaluating a given intervention’s evidence base
(e.g., specification in manuals, independent assessment of
outcome, and evaluation of treatment integrity) (20, 21).
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Moreover, as a novel technology, there are several method-
ological 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) par-
ent therapy, the level of clinician/therapist involvement in
the intervention, the relative credibility of comparable ap-
proaches, and whether the approach is delivered alone or
as an adjunct to another form of treatment.

Given the rapidity with which computer-assisted thera-
pies 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 height-
ened 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 inten-
sive 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 rec-
ommendations that could lead to harm (e.g., premature de-
toxification 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 evalua-
tion 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 con-
trolled 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 me-
ta-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 devel-
opment of an instrument for evaluating the quality of clin-
ical 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.

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
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FIGURE 1. Computer-Assisted Therapies for Adult Psychi-
atric Disorders Reviewed for This Methodological Analysis

Articles generated from
online search
(N=130)

Articles excluded (N=55)
Non-mental health primary
outcome (e.g., mediators,
cost-effectiveness) (N=12)
Single-session intervention (e.g.,
assessment and feedback only)
(N=14)
Other (e.g., nonrandomized
trial, secondary analysis) (N=20)
Intervention not delivered via
computer (N=8)
General health focus (N=1)

4
Independent trials rated (N=75)
Depression (N=17)
Anxiety (N=30)
Nicotine (N=15)
Alcohol and drugs (N=7)
Other (N=6)

identified reports that 1) were randomized controlled trials that
included pre- and posttreatment evaluation of the target symp-
tom or problem, 2) used a computer to deliver a psychotherapeu-
tic 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 assess-
ment 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 tar-
get 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 exclud-
ed because their mode of delivery and methodology for evalua-
tion differ from other computer-assisted therapies. Randomized
trials published between January 1990 and January 2010 were in-
cluded. As shown in Figure 1, of the 130 articles identified in the
initial literature search, 55 were excluded, yielding 75 indepen-
dent trials for rating in this review.

Development of Rating System

A methodological quality rating system was developed by re-
viewing 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 lit-
erature (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 Consol-
idated Standards of Reporting Trials (32), Cochrane criteria (18),
and others (25, 33), were incorporated. This was done in order to
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TABLE 1. Comparison of Clinical Methodological Quality Rating Systems

Computer-Assisted

Therapy Chalmers Chambless Downs  Millerand Yates Cuijpers
Methodology Rating etal. and Hollon and Black Wilbourne etal. etal.  CONSORT?

Item Index (33) (20) (25) (29) (31) (30) (32)
Criteria relevant to all randomized
controlled trials
Randomization method described

(groups balanced) X X X X X X X
Follow-up assessment for >80% of

intention-to-treat sample X X x X X
Outcome assessment by blind

assessor (validated assessments) X X
Adequate sample size/power X X
Appropriate, clearly described

statistical analysis X X X X X X X
Appropriate management of missing

data, conformity to intention-to-

treat principles X X X X X X X
Replication in independent

population X X X
Criteria relevant to trials of
behavioral and computer-assisted
therapies
Clinical condition defined by standard

measure (diagnosis), clear inclusion/

exclusion criteria X X X X X X
Computer-assisted approach based

on manualized evidence-based

therapy X
Level of stringency for control

condition X x x
Independent, biological assessment

of outcome X X X X X X X
Quality control, measure of

compliance or adherence X X X X X X
Equivalence of time, exposure across

conditions X X
Credibility measure X

2 Consolidated Standards of Reporting Trials guidelines.

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, Austra-
lia, and New Zealand (26, 34).

The criteria most relevant to the evaluation of trials of comput-
er-assisted therapies for psychiatric disorders were then integrated
into a single rating system (computer-assisted therapy methodol-
ogy rating index), presented in Table 1, which shows a compari-
son 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 in-
stead), 2) training of clinicians (a rating of the level of clinician in-
volvement 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 manage-
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ment of missing data; and whether the study was a replication
of an independent trial. Second, seven additional items evalu-
ated 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-as-
sisted therapies target subclinical levels of problems) (35); extent
to which the computer-assisted approach was based on an ex-
isting 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 ver-
sion of the same intervention); level of validation of the outcome
measures (i.e., whether validated measures or objective assess-
ments of outcome were used); measurement of treatment adher-
ence (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 interven-
tion 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 condi-
tions or those that lack compelling rationales (e.g., “sham” web-
sites 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 qual-
ity standard; and a rating of 2 indicated that the item exceeded
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the criterion (i.e., gold standard methodology) (Table 2). For stud-
ies 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 methodologi-
cal quality. These were as follows: whether the format of the in-
tervention 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 in-
terest 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 discus-
sion in order to achieve consensus and refine the detailed coding
manual. All trial reports were then sorted according to the prima-
ry disorders addressed in the trials (depression, anxiety, nicotine
dependence, alcohol/drug dependence), and two raters indepen-
dently 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 con-
trolled trial quality score (items 1-7), a computer-assisted thera-
py-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 over-
all quality scores were used in our analyses. Finally, exploratory
ANOVAs were conducted to examine the difference in mean qual-
ity scores according to the program format (e.g., web-based ver-
sus DVD), the potency of the comparison group (e.g., wait-list ver-
sus 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 comput-
er-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 supple-
ment accompanying the online version of this article). The
overall concordance on all items for 74/75 rated articles
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(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 (kap-
pa=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 ar-
ticles (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 us-
ing 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 partici-
pant self-report for evaluation of outcome.

In terms of the seven computer-assisted therapy-spe-
cific items, nearly all trials (95%) indicated that the com-
puterized approach was based on an existing manualized
treatment with some prior empirical support. Slightly
more than one-half of the studies (52%) used standard-
ized diagnostic criteria as an inclusion criterion. When
studies on nicotine dependence were excluded, the rate
of use of standardized diagnostic criteria to determine eli-
gibility 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 deter-
mining 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 indepen-
dent 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 thor-
oughly and considered it in the analysis of treatment out-
comes. 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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TABLE 2. Item Score Frequency Among 75 Trials of Computer-Assisted Therapies for Psychiatric Disorders?

Item Rating N % Mean SD
Randomized control trial quality
Randomization 1.73 0.44
No method 0
Unspecified method 1 20 27
Randomized method (equivalent groups) 2 55 73
Follow-up evaluation 0.80 0.68
None 0 26 35
Conducted posttreatment 1 38 51
Data for >80% of total sample 2 11 15
Assessment 0.45 0.70
Self-report only 0 50 67
Outcome interview 1 16 21
Blind interview 2 9 12
Sample size 1.20 0.79
Small (<20 per group) 0 17 23
Moderate (20-50 per group) 1 26 35
Large (>50 per group) 2 32 43
Statistics 1.05 0.49
Weak approach 0 7 9
Reasonable method 1 57 76
Strong analytic method 2 11 15
Missing data 0.73 0.68
Not mentioned/inappropriate 0 30 40
Handled with imputations 1 35 47
Intention to treat (all subjects included) 2 10 13
Replication 0.57 0.76
None 0 44 59
One 1 19 25
Multiple populations 2 12 16
Computer-assisted therapy-specific quality
Defined problem 1.45 0.62
No clear criteria 0 5 7
Self-report or cutoff score 1 31 41
Diagnostic interview 2 39 52
Evidence-based 1.43 0.60
None 0 4 5
Some (no manual) 1 35 47
Strong 2 36 48
Control condition 1.13 0.76
Wait-list 0 17 23
Placebo/attention/education 1 31 41
Active (equal time) 2 27 36
Outcome measure 1.16 0.57
Unvalidated 0 7 9
Self-report only 1 49 65
Independent assessment 2 19 25
Quality control/adherence 0.97 0.72
No measure 0 20 27
Measure access 1 37 49
Considered in analysis 2 18 24
Credibility 0.33 0.64
No measure 0 57 76
Measure included 1 11 15
Comparability across treatments 2 7 9
Time exposure 0.61 0.93
Not equal 0 52 69
Equivalent 2 23 31

2 The totals with regard to score range for randomized control quality items and computer-assisted therapy-specific quality items are 2-11 and
2-13, respectively; the total mean score values are 6.55 (SD=1.90) and 7.09 (SD=2.67), respectively; and the totals for overall quality score
range and mean value are 6-21 and 13.64 (SD=3.62).
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TABLE 3. Methodological Features by Disorder/Problem Area in Trials of Computer-Assisted Therapies for Psychiatric

Disorders?
Nicotine Alcohol/Drug
Depression Anxiety Dependence  Dependence Other Total
Feature N % N % N % N % N % N %
Web-based (yes) 12 71 22 73 12 80 5 71 3 50 54 72
Sample type (clinical) 6 35 24 80 0 2 29 5 83 37 49
Stand-alone (yes) 11 65 27 90 9 60 4 57 3 50 54 72
Clarity regarding recruitment (yes) 17 100 28 93 15 100 7 100 6 100 73 97
Clarity regarding handling of missing
data and dropouts (yes) 15 88 22 73 14 93 6 86 3 50 60 80
For-profit sponsor (yes) 4 24 4 13 6 40 4 57 0 18 24
Declaration of conflict of interest (yes) 12 71 5 17 7 47 4 57 1 17 29 39
Clinician involvement (none) 9 53 6 20 12 80 6 86 2 33 35 47
Peer support (yes) 1 6 9 30 7 47 4 57 0 21 28
Patient satisfaction measured (yes) 2 12 18 60 6 40 4 57 3 50 33 44
Conclusions supported by data (yes) 15 88 25 83 14 93 6 86 5 83 65 87
Consolidated Standards of Reporting
Trials diagram included (yes) 14 82 15 50 7 47 3 43 3 50 42 56
Defined length of treatment and
reported treatment exposure (yes) 3 17 6 20 5 33 1 14 1 17 16 21
Effect size reported (yes) 10 59 17 57 9 60 4 57 3 50 43 57
Intervention type
Cognitive-behavioral therapy 15 88 27 90 4 27 4 57 4 67 54 72
Motivational 0 0 1 7 2 29 0 3 4
Stage-based 0 0 4 27 0 0 4 5
Problem-solving 1 7 0 1 7 0 0 2 3
Other 1 7 3 10 5 33 1 14 2 33 12 16

2 Analyses showed significant differences (p<0.05) for the following study features: sample type, stand-alone, declaration of conflict of interest,

clinician involvement, peer support, and patient satisfaction.

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 qual-
ity scores indicated no statistically significant difference
across disorder areas (depression, anxiety, nicotine de-
pendence, 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 de-
livery, 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 in-
formation provided on the level of exposure to study treat-
ments. 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 inter-
est. 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 thera-
pies relative to control conditions, 44% of the trials report-
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ed 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 place-
bo/attention/education conditions, and 48% of the active
control conditions (x?=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 sig-
nificantly 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) (y?=6.56, p<0.05). There were
no differences in overall effectiveness of the computer-as-
sisted 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 thera-
py 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
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FIGURE 2. Overall Quality Scores According to Reported Ef-
fectiveness of Intervention in Randomized Controlled Tri-
als of Computer-Assisted Therapies
20
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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 ac-
tive control condition relative to attention or wait-list con-
ditions (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 involve-
ment (>15 minutes/week) with the computer-assisted in-
tervention (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 ex-
posure/adherence with the computerized 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 adher-
ence 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]; non-
replication: mean=12.3 [SD=3.3]; F=8.7, df=1, 73, p<0.05).
Overall, quality scores were somewhat higher for stud-
ies in which the authors reported a financial interest in
the computerized intervention but not significantly dif-
ferent 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 (ac-
tive) in studies with authors who did not report a finan-
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cial interest relative to studies with authors who did (40%
versus 20%, not significant). There were no significant dif-
ferences for overall methodological quality scores with re-
spect to the format of the intervention (web-based versus
DVD/CD), whether evaluated as a stand-alone interven-
tion 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 (Unit-
ed 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 publica-
tions 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 previ-
ous systematic reviews and criteria used to determine the
level of empirical support for a wide range of interven-
tions. 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 com-
paratively little overall variability across the four major
disorder/problem areas evaluated (depression, anxiety,
nicotine dependence, and alcohol and illicit drug depen-
dence). Overall, this set of studies met minimum stan-
dards 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 behav-
ioral and pharmacologic therapies and thus point to the
need for caution and careful review of any computer-
assisted approach prior to rapid implementation in gen-
eral 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 stud-
ies 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 wait-
list conditions only, all of which relied solely on self-report
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for assessment of outcome, without appropriate com-
parison 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 at-
tention to issues of internal validity. Few of the studies
(21%) reported the extent to which participants were ex-
posed to the experimental or control condition or con-
sidered 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 par-
ticipants. Third, only 13% of studies conducted true inten-
tion-to-treat analyses. Reliance on inappropriate meth-
ods, 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 durabil-
ity of effects of interventions via follow-up assessment of
the majority of randomly assigned participants.

Some but not all of our exploratory hypotheses regard-
ing 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 rat-
ed studies in this sample were published fairly early and
in high-impact journals. This suggests a rapidly growing
field marked by increasing methodological heterogene-
ity. 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 tri-
als. However, weaker control conditions tended to be used
more frequently in those studies where there was a pos-
sible conflict of interest. In general, studies that included
clearly defined study populations and some clinician in-
volvement 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 clini-
cian 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 attri-
tion, mishandling of missing data) are generally expected
to bias results toward detecting significant treatment ef-
fects, and in this set of studies, use of wait-list rather than
active control conditions was particularly likely to be as-
sociated with significant effects favoring the computer-
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assisted treatment. Other features, particularly those asso-
ciated 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 qual-
ity scores across the four types of disorders with adequate
numbers of studies for review (depression, anxiety, nico-
tine 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 char-
acterized by use of broad, general populations and hence
tended to be web-based interventions with less direct con-
tact with participants. Thus, these studies were also char-
acterized 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 (approxi-
mately 93% reported treatment conditions with greater
than 50 participants). The studies involving interventions
for anxiety disorders were some of the earliest to appear
in the literature and were characterized by a larger num-
ber of replication studies, as well as higher rates of stan-
dardized 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 sam-
ple sizes, with 43% reporting fewer than 20 participants
per condition. The depression studies were more hetero-
geneous 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 few-
est number of studies, a higher proportion of web-based
intervention trials, and moderate sample sizes (71% re-
ported 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 num-
ber 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 analy-
ses to evaluate its convergent or discriminant validity. An-
other 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 con-
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duct 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 re-
ported 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 press-
ing 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 ther-
apies to their computerized versions. However, computer-
assisted only conveys that some information or putative
intervention is delivered via electronic media, but noth-
ing is indicated about the quality or efficacy of the inter-
vention. 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 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 assess-
ment; use of standardized, validated, and independent as-
sessment of outcome). In addition, data from this review
suggest that particular care is needed with respect to treat-
ment integrity, particularly evaluation and reporting of in-
tervention 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
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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 in-
dividual 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 condi-
tions to which populations, exert effects that approach or
exceed those of standard clinician-delivered therapies?”
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