
Schizophrenia and other psychotic disorders are
chronic and debilitating conditions associated with
high levels of psychiatric and medical comorbidity.1,2

Even with the latest advances in pharmacologic treat-
ment, many individuals continue to experience resid-
ual symptoms and poor quality of life.3,4 Furthermore,
rates of non-adherence to medication regimens have
been noted to be as high as 89% in some samples.5

Traditionally, psychotherapy has not been a primary
intervention for this population as early attempts
resulted in reports of null or iatrogenic effects.6–8

However, there has been a renewed interest in psy-
chosocial approaches for schizophrenia and related
conditions in recent years that, in contrast to their his-
torical counterparts, tend to be coping-focused, goal-
oriented, time-limited, and symptom-related.9 It is
important to emphasize that the goal of cognitive-

behavioral therapy (CBT) is not full remission of
severe mental illness. Adjunctive CBT endeavors to
produce clinically meaningful improvements in symp-
toms and functioning beyond those achieved through
pharmacotherapy alone.

In recent years, CBT has become increasingly popular
as an adjunctive treatment for psychotic disorders, and
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Is Symptomatic Improvement in Clinical Trials 

of Cognitive-Behavioral Therapy for Psychosis 

Clinically Significant?

Although cognitive-behavioral therapy (CBT) is becoming increasingly popular as an adjunctive treatment
for psychosis, few studies to date have examined the clinical (in contrast to statistical) significance of treat-
ment gains using standardized methods. The aim of the current study was to investigate the clinical signifi-
cance of symptomatic reductions reported in trials of CBT for schizophrenia and related disorders using
standardized group methods of analysis. An electronic literature search identified 12 studies that met the
inclusion criteria of being randomized, controlled trials that compared CBT to routine care alone or to anoth-
er comparison treatment. The analysis involved the following steps. First, reliable change on symptom meas-
ures was examined. Next, the proportion of patients in each study estimated to show clinically significant
symptomatic reductions (i.e., two standard deviations) was calculated. When both post-treatment and follow-
up data were considered, 42% of CBT conditions compared with only 25% of comparison conditions demon-
strated reliable change on at least one psychotic symptom measure per study. Proportions of clinically
significant symptomatic improvement in studies showing reliable change were similar between CBT and
comparison conditions. Due to the adjunctive nature of CBT for schizophrenia and the limits imposed by the
evaluation of group datasets, results of the current study are considered promising but preliminary. Future
trials should examine clinical significance using similar standardized methods within studies, as well as
broader functional outcome measures, to provide a clearer picture of the benefits derived from this type of
intervention. (Journal of Psychiatric Practice 2006;12:11–23)

KEY WORDS: cognitive-behavioral therapy, cognitive therapy, behavior therapy, clinical significance, outcomes,
schizophrenia, psychotic disorders, psychosis, randomized controlled trials, measurement

GAUDIANO: Brown Medical School & Butler Hospital.

Copyright ©2006 Lippincott Williams & Wilkins Inc.

Please send correspondence and reprint requests to: Brandon A.
Gaudiano, PhD, Psychosocial Research Program, Butler Hospital, 345
Blackstone Boulevard, Providence, RI 02906.

Acknowledgements: I thank Dr. Peter Trower for providing addition-
al data for analyses. I also thank Dr. Joseph McGlinchey and the
anonymous reviewers for providing helpful feedback on an earlier
draft of this manuscript.

BRANDON A. GAUDIANO, PhD



randomized controlled trials (RCTs) have been pub-
lished documenting its efficacy. CBT for psychosis is typ-
ically an integrated approach that contains various
components, including psychoeducation about illness,
goal setting, symptom monitoring, cognitive restructur-
ing, skills training, and homework assignments.10 CBT
has been adapted to be delivered in inpatient and outpa-
tient settings, in group and individual formats, as briefer
and longer-term interventions, in the acute and residual
phases of illness, in the prevention of psychosis in high-
risk groups, and by less experienced clinicians.11,12

Several groups have conducted meta-analytic reviews
of the research in this area, all suggesting the safety
and efficacy of CBT for psychosis.13–16 For example, in an
analysis of seven randomized trials, Gould et al. report-
ed effect sizes in the large range (ES = 0.65) for CBT rel-
ative to comparison conditions on psychotic symptom
measures.14 Analyses of follow-up data showed that
patients receiving CBT continued to improve after
treatment (ES = 0.93). However, these early trials have
been plagued by methodological shortcomings, such as
small sample sizes, unblinded assessors, poor treatment
fidelity, limited sample demographics, selective report-
ing of outcome measures, and inadequate comparison
groups.13

Not only are there questions about the methodological
rigor of early trials of CBT for psychosis, but Gould et
al.14 also argue specifically for the need for clinical sig-
nificance analyses of treatment gains observed in out-
come trials. In general, clinical significance refers to
treatment effects that are both reliable and meaning-
ful,17–18 in contrast to statistical significance, which
determines whether or not an observed difference is
likely to be due to chance. Statistical significance is
influenced by many variables in addition to the magni-
tude of the difference, so that small and clinically
insignificant gains can be statistically significant if
sample sizes are large enough, and vice versa.

Traditionally, clinical significance has been defined
as representing a return to “normal functioning” fol-
lowing treatment.17 Jacobson and Truax19 proposed
three possible criteria to measure clinical significance:
a) scores following treatment that fall outside the range
of the dysfunctional population in the direction of nor-
mality; b) scores following treatment that fall within
the range of the normal population; or c) scores follow-
ing treatment that fall closer to the mean of the normal
than of the dysfunctional population. Normative com-
parison based on equivalency testing has been devel-
oped for use with group datasets.18 However, a return to
normal functioning is not an appropriate or possible

criterion to apply to some clinical populations. For
example, one would not expect most individuals with
severe, chronic mental disorders, such as schizophrenia
or autism, to return to normal functioning post-treat-
ment.17–20 In these cases, it is deemed more appropriate
to define clinically significant change according to a
standardized level of improvement (e.g., two standard
deviations change) following treatment (i.e., cutoff
score a17). Such criteria ensure that symptomatic
reductions are large enough to show recognizable and
obvious improvements compared to baseline function-
ing that would be similar to normative comparisons in
more tractable conditions.

However, examining absolute change over the course
of treatment does not take into account the degree to
which the gains can be attributed to the intervention
itself, in contrast to factors such as regression to the
mean and measurement error. Jacobson et al.17 attempt-
ed to redress this problem by developing a criterion
called the Reliable Change Index (RCI). The RCI is a
formula that takes into account the reliability of an
assessment instrument to determine if treatment gains
exceed the error attributable to measurement. If the
RCI exceeds a statistical critical value, then scores are
deemed to reflect “real” differences. Although there have
been many modifications to the RCI formula over the
years (see Hafkenscheid21), these changes have been
shown to produce only minimal improvements in the
measure and the original formula typically is preferred
to ensure comparability between studies.22 Although
originally developed for evaluating the gains of individ-
ual patients, clinical significance methods have been
used to examine group data from an aggregated sample
of studies, in a manner similar to what is done in meta-
analysis.18,23,24

To date, few trials of CBT for psychosis have reported
the clinical significance of treatment gains according to
Jacobson and Truax’s19 criteria (exceptions include
studies by Startup et al.25 and Gaudiano and Herbert26).
Furthermore, definitions of clinically significant
improvement have varied widely in most studies that
have attempted to examine these effects. Definitions
have included symptomatic reductions ranging from
20% to 50%, arbitrarily and idiosyncratically defined
cut-off scores, and unstandardized methods for comput-
ing reliable change.27–30 For example, a study by Tarrier
et al.31,32 defined clinically significant improvement as a
50% reduction in symptoms at post-treatment, but as a
20% reduction in symptoms at follow-up (which is more
consistent with definitions of “responder” status in
pharmacotherapy trials).
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The aim of the present study was to examine the clin-
ical significance of treatment gains in trials using CBT
to treat psychotic disorders, most commonly schizophre-
nia, based on standardized methods. Clinical signifi-
cance in the current study was defined according to the
degree of symptomatic improvement. This differs some-
what from the traditional definition representing a
return to normal functioning, which was not deemed an
appropriate standard to apply to the current population.
This strategy is consistent with analyses conducted in
several individual trials in this area.25–27,31 However,
analyses in the current study were conducted by pooling
data from multiple clinical trials and standardized
methods were used for defining clinically significant
symptomatic reductions across studies.

A literature search was conducted to identify relevant
studies for inclusion. Next, two interrelated criteria
were used to assess clinical significance. First, the RCI
(adapted for group data by Sheldrick et al.18) was com-
puted for each standardized, interviewer-rated psychot-
ic symptom measure used in the studies. Second, for
measures showing reliable change, clinically significant
improvement was defined as improvement of two stan-
dard deviations (SDs) in the direction of symptomatic
reduction. Using methods for group data developed by
Hageman and Arrindell,33 the proportion of subjects in
each study estimated to meet criteria for clinically sig-
nificant symptomatic improvement was calculated.
Finally, results between CBT and control conditions
were compared to determine if CBT added to the effec-
tiveness of treatment as usual.

METHOD

Selection of Studies

Relevant studies were identified by conducting
PsychINFO and MEDLINE searches using combina-
tions of the key words schizophrenia, psychotic disor-
ders, psychosis, treatment, cognitive therapy, cognitive
behavior therapy, and behavior therapy. Furthermore,
the reference lists of meta-analyses and review papers
were examined.9,11–16,34–39 A total of 48 reports were
identified and evaluated for possible inclusion in the
analyses.

What is described as CBT for psychosis often differs
considerably from study to study.11 Therefore, for inclu-
sion in the current study, CBT was broadly defined as an
intervention that contained both explicit cognitive (e.g.,
cognitive restructuring) and behavioral (e.g., skills
training, behavioral experiments) components that tar-

geted core symptoms of psychotic disorders (i.e., positive
and/or negative symptoms). In addition, only data from
RCTs were included in the analyses due to the method-
ological problems historically found in outcome studies
in this area.13 Of the 48 studies identified, 36 studies
were excluded for the following reasons: case study
designs (n = 12); non-randomization to conditions (n =
4); insufficient data/non-standardized scoring methods
(n = 5); use of subthreshold diagnostic groups (n = 2);
provision of “nontraditional” CBT (e.g., mindfulness/
acceptance-based strategies) (n = 5); or small-scale pilot
studies (n = 8). If necessary information was missing
from a study that otherwise met inclusion criteria, an
attempt was made to contact the first author via email
to obtain the missing data. Additional data were
obtained from the author of one study.

Of the 48 reports evaluated, 12 studies met the inclu-
sion/exclusion criteria and were included in the analy-
ses. Although the final sample represented a smaller
subsample of the total identified, it was deemed impor-
tant to limit analyses to methodologically stringent tri-
als that had more similarities than differences due to
the general heterogeneity of trials in this area. The
characteristics of these studies are shown in Table 1.
Diagnoses were based on DSM or ICD criteria for schiz-
ophrenia and other psychotic disorders. Routine care
plus CBT was compared with routine care plus a non-
CBT intervention in 42% of trials. Individual treatment
was provided in 92% of studies and patients received an
average of 19 sessions. Most studies treated exclusively
outpatient samples (75%). Follow-up assessments of
symptoms were conducted in 58% of trials (M = 7
months). The aggregated data set represented a total of
687 patients treated with CBT. Table 2 provides a sum-
mary description of the different types of strategies and
techniques employed in the selected trials.

Measures

Only standardized outcome measures assessing psy-
chotic and related psychiatric symptoms were included
in the analyses. Analyses were limited to interviewer-
rated symptom instruments, because this is the typical
type of assessment tool used for the population under
study.50 Furthermore, only outcome measures and sub-
scales that possessed adequate evidence of reliability
from psychometric studies were included, as this infor-
mation was necessary to compute the RCI. Studies
reporting outcomes based on unstandardized composite
score calculations or individual-item analyses were
excluded because the reliability and validity of these
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procedures are unknown. If a study reported both stan-
dardized and non-standardized scoring for outcomes
measures, only data from the standardized subscales
were analyzed. Changes from pre- to post-treatment
and pre-treatment to follow-up (if available) were ana-
lyzed. If multiple follow-up periods were reported, the
longest period was used in the analyses. The following
measures met the above criteria and were analyzed
when available: Brief Psychiatric Rating Scale
(BPRS),51,52 Comprehensive Psychopathological Rating
Scale (CPRS),53 Positive and Negative Syndrome Scale

(PANSS),54 Psychotic Symptom Rating Scales
(PSYRATS),55 and Scale for the Assessment of Negative
Symptoms/Positive Symptoms (SANS/SAPS).56,57

Statistical Analyses

Analyses were conducted based on the models proposed
by Sheldrick et al.18 and Hageman and Arrindell33 for
evaluating clinically significant change using group
data. Results from these analyses are typically reported
using descriptive statistics. Symptomatic reductions
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Table 1. Characteristics of selected clinical trials

Trial CBT Format # of Sessions/ Setting/ Follow-Up Comparator
n Length of Treatment Diagnoses Period*

1. Barrowclough et al.40 17 I + F I = 29, F = 16 OP 9 months RC
Haddock et al.41 9 months SCZ + SUD

2. Bechdolf et al.42 40 G 16 IP to OP 6 months PE
2 months PD

3. Durham et al.43 22 I 20 OP 3 months RC or ST
9 months SCZ/SCZA/DD

4. Gumley et al.44 72 I Med = 10 OP — RC
12 months PD

5. Kuipers et al.27,45 27 I 19 OP 9 months RC
9 months SCZ/SCZA/DD

6. Lewis et al.46 101 I M = 16 IP to OP — RC or ST
70 days PD

7. Pinto et al.47 19 I 24 OP — ST
6 months SCZ

8. Rector et al.29 24 I 20 OP 6 months RC
6 months SCZ/SCZA

9. Sensky et al.30 46 I M = 19 OP 9 months ST
9 months SCZ

10. Startup et al.25 47 I M = 13 IP to OP — RC
12 months SCZ/SCZA/SCZF

11. Trower et al.48 15 I Med = 16 OP 6 months RC
6 months PD

12. Turkington et al.49 257 I 6 OP — RC
3 months SCZ

Legend: DD = delusional disorder; F = Family; G = Group; I = individual; IP = inpatient; M = mean; Med = median; OP = outpatient;
PD = psychotic disorders; PE = psychoeducation; RC = routine care only; SCZ = schizophrenia; SCZA = schizoaffective disorder; SCZF
= schizophreniform disorder; ST = supportive therapy; SUD = substance use disorder;

*Follow-up period post-treatment; only studies that reported psychotic symptom measures at follow-up are shown.



first must be deemed reliable before any observed
improvement can be classified as clinically meaningful.
Therefore, the RCI for each study measure (including
relevant subscales) was computed (see Appendix 1). In
order to compute the RCI, an estimate of the standard
error of measurement (SE) is required. There are vari-
ous methods for computing the SE. Although tradition-
ally used, test-retest reliability coefficients were
available only for some of the outcome measures used in
the selected studies. However, other indices of reliabili-
ty can be used instead if test-retest reliability estimates

are unavailable.58,59 Inter-rater reliability coefficients
were available for all measures and were therefore used
in the following analyses to maintain consistency and
comparability between studies and across measures. As
all measures analyzed in the current study were inter-
view-based, inter-rater reliability was judged to be an
appropriate standard to use for computing reliable
change. If available, the inter-rater reliability coeffi-
cients reported in the actual outcome studies were used
in the analyses. However, if unavailable, inter-rater reli-
ability coefficients reported in psychometric studies of
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Table 2. Description of cognitive-behavioral interventions used in selected clinical trials

Barrowclough et al.40 Integration of motivational interviewing, individual cognitive-behavioral, and family approaches

Bechdolf et al.42 “Formulation, guided recovery, symptom monitoring, exposure/focusing strategies for managing voices,
hypothesis/reality testing, reframing attributions, relational responding, coping strategy enhancement, distraction
techniques, role play, anxiety management, depression and self-esteem work, medication compliance/motivational
interviewing, schema work, relapse prevention and getting well strategies” (p. 23)

Durham et al.43 “Initial emphasis on engagement, education and building a therapeutic alliance; functional analysis of
key symptoms, leading to a formulation and problem list; development of a normalizing rationale for the patient’s
psychotic experiences, exploration and enhancement of current coping strategies; acquisition of additional coping
strategies for hallucinations and delusions; and focus on accompanying affective symptomatology using relaxation
training, personal effectiveness training and problem-solving as appropriate” (p. 305)

Gumley et al.44 Engagement, psychoeducation, individualized case formulation, symptom monitoring, generation of
alternative beliefs, behavioral experiments, coping skills, medication adherence

Kuipers et al.27 Building alliance, developing coping skills (e.g., activity scheduling, relaxation, skills training),
collaborating on a shared model of illness, gentle challenging of delusional beliefs and beliefs about hallucinations,
modifying dysfunctional schemas, preventing relapse

Lewis et al.46 Assessment and engagement, coping skills, psychoeducation, problem formulation, generating alternative
hypotheses for hallucinations and delusions, identifying precipitating factors, symptom monitoring, distress reduction
techniques

Pinto et al.47 Engagement, alliance building, psychoeducation, case formulation, social skills training, modeling,
rehearsal, positive reinforcement, in vivo exercises, homework, self-care, medication adherence, interpersonal
problem-solving, recreation planning, resource management, distraction, relaxation, generation of alternative
explanations for delusions and hallucinations, reality testing, symptom monitoring, coping strategies, relapse
prevention

Rector et al.29 Assessment and engagement, normalization of symptoms, psychoeducation, problem formulation, self-
monitoring, homework, guided discovery for delusions and hallucinations, activity scheduling, assertiveness training,
behavioral experiments, relapse prevention

Sensky et al.30 Engagement, analysis of the antecedents of psychotic symptoms, normalization of symptoms, shared case
formulation, Socratic questioning of delusions, voice diaries, reattribution of the causes of voices, classification of
neologisms, thought linkage, activity scheduling

Startup et al.25 Adapted for inpatients from the Kuipers et al.27 protocol

Trower et al.48 Assessment, formulation, Socratic questioning, behavioral experiments, generation of alternative beliefs
for hallucinations, behavioral experiments

Turkington et al.49 “Assessment and engaging, developing explanations, case formulation, symptom management,
adherence, working with core beliefs and relapse prevention” and psychoeducational booklets for patients and
caregivers covering “treatment, self-care and lifestyle, leisure time and relationships, drug and alcohol advice,
symptom management and sources of help” (p. 524)



the respective measures were used (see Appendix 2). If
the RCI exceeds the critical value of 1.96 (p < 0.05), the
observed improvement represents a statistically signifi-
cant change attributable to more than known measure-
ment error.19

As discussed previously, normative comparisons and
equivalency testing for aggregated datasets are not eas-
ily applied to certain populations, including patients
with severe mental illness, since these data are not typ-
ically available and a return to normal functioning
would not be required to demonstrate a clinically signif-
icant improvement. Understandably, there is no “gold”
standard for determining clinically significant improve-
ment in studies of CBT for psychosis, so that various cri-
teria have been applied in previous studies. For
example, Morrison et al.28 analyzed clinical significance
by attempting to identify scores that represented
“meaningfully low” symptom levels, but their definitions
were somewhat arbitrary and varied across measures.
In the current study, it was deemed more important to
establish a standard that could be applied across stud-
ies, since the trials included in the analyses used a vari-
ety of outcome measures to assess various symptom
constructs. Also, some trials of CBT for psychosis have
defined clinical significance as a reduction of at least
20%–50% in the severity of symptoms.27,30,31,43 However,
more sophisticated methods are needed, because the
percent reduction criterion possesses known method-
ological shortcomings and poses difficulties in interpre-
tation.64 Finally, although it may be preferable to
examine objective indices or variables that more natu-
rally correspond to functional improvement,65 measures
of such constructs were not routinely reported in the
trials, and results were therefore limited to measures
assessing symptomatic improvement.

Jacobson and Truax’s19 cutoff score “a” for determin-
ing clinical significance was used in the current study,
which is defined as two standard deviations or greater
change in the direction of symptomatic improvement
following treatment. Hageman and Arrindell33 adapted
Jacobson and Truax’s criteria for examining group data
to obtain an estimate of the percentage of patients in
the sample meeting criteria for both reliable change
and clinically significant change, based on separate for-
mulas. However, Hageman and Arrindell’s calculation
of reliable change could not be used in the current
investigation because it requires the calculation of the
pre- to post-test correlation coefficients for each study
measure, which were unavailable. Therefore, Sheldrick
et al.’s18 “box score” method for calculating reliable
change in group data was used instead, which specifies

whether or not the group means show reliable change.
This method has been used successfully to assess reli-
able change in treatment studies of conduct disorder18

and bulimia.24 If a study measure showed evidence of
reliable change based on Sheldrick et al.’s method,
Hageman and Arrindell’s method for estimating the
percentage of subjects meeting criteria for clinically sig-
nificant change based on Jacobson and Truax’s cutoff
score a was calculated (see Appendix 3). Estimated
group percentages of subjects showing clinically signif-
icant change were obtained by computing z-scores and
comparing them to the standard normal distribution
table, F(z).

RESULTS

CBT Conditions

Reliable change. Table 3 shows results from the RCI
and clinically significant improvement analyses. When
post-treatment data alone were considered, routine
care plus CBT conditions (referred to simply as “CBT”
hereafter) in 33% (4/12) of the studies showed evidence
of reliable change on at least one measure. When post-
treatment or follow-up data were included as available,
reliable change rates rose to 42% (5/12). Of the total 31
measures/subscales analyzed, 29% (n = 9) showed reli-
able change at post-treatment and 32% (n = 10) when
follow-up data were included. Rates of reliable change
in studies at post-treatment or follow-up based on the
most common assessment measures used were as fol-
lows: PANSS = 17% (1/6), SANS/SAPS = 33% (1/3),
BPRS = 67% (2/3), and PSYRATS = 100% (2/2). Rates of
reliable change based on the primary assessment of
positive versus negative symptoms were 46% (6/13) and
13% (1/8), respectively. Correlation analyses did not
reveal significant associations between reliable change
and treatment setting (inpatient versus outpatient),
treatment format (group versus individual), length of
follow-up period, or number of sessions provided (all ps
= n.s.). Although power was somewhat limited to detect
significant associations, coefficients in these analyses
were small in magnitude (0.07–0.29).

Clinically significant improvement. Across all meas-
ures, the average proportion of patients estimated to
achieve clinically significant improvement (i.e., greater
than two SDs) was 16% at post-treatment or follow-up.
When only those measures showing reliable change
were analyzed, the proportion of patients estimated to
show clinically significant change was 48%.
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Table 3. Reliable change and percentage of individuals showing clinically significant improvement
for CBT and comparison conditions at post-treatment and at follow-up

RC + CBT Comparison conditions
Post Follow-up Post Follow-up

Study Measure RCI % CSI RCI % CSI RCI % CSI RCI % CSI

1. Barrowclough et al.40 PANSS
Haddock et al.41 Positive 0.45 — 0.99 — 0.44a — 0.86 —

Negative 0.37 — 1.42 — 1.23a — 0.89a —
General M — 1.90 — M — 0.61 —

2. Bechdolf et al.42 PANSS
Positive 0.64 — 0.56 — 1.04 — 1.04 —
Negative 0.20 — 0.76 — 0.90 — 0.92 —
General 1.15 — 1.04 — 1.43 — 1.21 —

3. Durham et al.43,b PSYRATS
Delusions 0.58 — 2.19* 6 0.29a/0.36 — 0.00/1.90 —
Hallucinations 1.72 — 1.54 — 0.44/1.04 — 1.07/1.80 —

4. Gumley et al.44 PANSS
Positive 1.38 — — — 0.52 — — —
Negative 0.91 — — — 0.40 — — —
General 1.25 — — — 0.44 — — —

5. Kuipers et al.27,45 BPRS Total 1.48 — 1.74 — 0.41 — 0.23 —

6. Lewis et al.46.b.c PANSS
Positive 2.94* 71 — — 2.71*/3.01* 65/76 — —

PSYRATS
Delusions 9.65* 55 — — 8.41*/10.09* 52/60 — —
Hallucinations 10.96* 92 — — 9.76*/10.87* 75/84 — —

7. Pinto et al.47 BPRS Totald 3.45* 99 — — 3.22* 60 — —
SAPS 14.87* 34 — — 9.37* 5 — —
SANS 4.63* 18 — — 1.96* 10 — —

8. Rector et al.29 PANSS
Positive 0.70 — 1.01 — 0.34 — 1.01 —
Negative 0.61 — 1.14 — 0.07 — 0.05a —
General 0.98 — 1.23 — 0.48 — 0.89 —

9. Sensky et al.30 CPRS
SCZ change 2.50* 10 3.05* 14 1.86 — 1.64 —
Total 2.62* 17 3.55* 27 2.29* 19 1.65 —

SANS 1.53 — 1.94 — 1.13 — 0.65 —

10. Startup et al.45 BPRS Total 4.06* 66 — — 2.15* 34 — —
SANS 0.52 — — — 0.14 — — —

11. Trower et al.48 PANSS
Positive 0.94 — 1.22 — 0.35a — 0.31a —
Negative 0.83 — 1.20 — 0.55a — 0.11a —
General 1.27 — 1.03 — 0.68a — 1.00a —

12. Turkington et al.49 CPRS
SCZ change 0.26 — — — 0.15 — — —
Total 0.63 — — — 0.29 — — —

*p < 0 .05 (RCI > 1.96) (bolded text denotes statistically significant results); RC = routine care; RCI = Reliable Change Index; % CSI = estimat-
ed percentage of subjects meeting criteria for clinically significant change (Jacobson & Truax19 cutoff score a); BPRS = Brief Psychiatric Rating
Scale; CPRS = Comprehensive Psychopathological Rating Scale; M = missing, data not reported; PANSS = Positive and Negative Syndrome
Scale; PSYRATS = Psychotic Symptoms Ratings Scale; SAPS = Scale for the Assessment of Positive Symptoms; SANS = Scale for the Assessment
of Negative Symptoms; SCZ = schizophrenia.
aNon-significant worsening in symptoms.
bResults calculated separately for RC only and RC + non-CBT conditions and denoted as: (RC alone)/(RC + non-CBT).
cDue to significant treatment by recruitment site interactions, follow-up data reported in Tarrier et al.66 were not analyzed.
dBPRS-Expanded Version (24 items).



Comparison Conditions

Reliable change. Table 3 also shows results of clinical
significance analyses for the comparison groups in the
selected studies. When post-treatment means of com-
parison conditions were considered, 33% (4/12) of stud-
ies showed reliable symptomatic improvement on at
least one measure. When post-treatment or follow-up
data were analyzed if available, reliable change rates
decreased to 25% (3/12) because one study30 showed
reliable change at post-treatment but not at follow-up in
the comparison condition. Of the 31 total measures
assessed, 26% (n = 8) showed reliable change at post-
treatment and 23% (n = 7) when follow-up data were
included. The correlation between CBT and comparison
condition measures meeting criteria for reliable change
was significant (r = 0.78, p < 0.001). In other words, if
the CBT condition showed reliable change, the compar-
ison condition was likely to as well.

Rates were also calculated based on the type of com-
parison condition used. For RC only conditions, 22%
(2/9) of studies showed reliable change on at least one
measure at post-treatment or follow-up. Although sam-
ple size was small for evaluating non-CBT conditions,
rates were nearly identical to those of CBT conditions.
For RC plus non-CBT, 60% (3/5) of studies showed reli-
able change at post-treatment and 40% (2/5) when fol-
low-up data were included as available.

Clinically significant change. In comparison condi-
tions, clinically significant improvement was estimated
to be achieved in an average of 14% of patients at post-
treatment or follow-up across all measures. When only
those measures showing reliable change were analyzed,
the proportion of patients estimated to demonstrate
clinically significant change was 52%.

Although sample size for subanalyses was small and
findings should be interpreted with caution, results
were analyzed based on the type of comparison condi-
tion. For RC only conditions, the average percentages of
clinically significant improvement were 10% across all
measures and 57% for those measures showing reliable
change. Although some studies showed symptom wors-
ening over time in RC only conditions, none represent-
ed  a reliable change according to the RCI. For non-CBT
conditions, the average percentages of clinically signifi-
cant improvement were 20% across all measures and
49% for those measures showing reliable change.
Taking into account the relatively small sample sizes,
results of clinically significant improvement on meas-
ures showing reliable change appeared to be largely

indistinguishable between CBT and non-CBT compari-
son conditions.

Generalizability of Results

Due to the relatively small sample of studies, the gen-
eralizability of the above findings was examined by
comparing results to those obtained using a larger sam-
ple of studies that included non-randomized trials and
pilot studies (n = 23; not depicted in Table 2, list avail-
able from the author). Results were similar with 48% of
CBT and 26% of comparison conditions showing reli-
able change on at least one measure at post-treatment
or follow-up. Furthermore, CBT conditions in 17% of
studies versus 13% of comparison conditions showed
absolute improvement of two SDs or greater. Due to the
similarity in results and the overall heterogeneity
found among studies in this area, only results from the
more homogeneous subsample of studies are reported
in detail. The 12 selected studies reported are more con-
sistent with those included in traditional meta-analy-
ses in this area.

DISCUSSION

This study was the first to systematically examine the
clinical significance of symptomatic improvement
reported in trials of CBT for schizophrenia and related
psychotic disorders using methods for group data devel-
oped by Sheldrick et al.18 and Hageman and Arrindell.33

The study was also unique in that rates of clinically sig-
nificant symptomatic improvement were contrasted
between comparison conditions. In summary, 42% of
selected studies showed reliable change on at least one
symptom measure in RC plus CBT conditions at post-
treatment or at follow-up. This is in contrast to only 25%
of comparison conditions (RC only or RC plus non-CBT)
in the same studies. However, this discrepancy appeared
to be attributable to the inclusion of RC only conditions.
The clear advantage to adjunctive CBT in contrast to
routine care alone is consistent with the findings of sta-
tistically significant differences from traditional meta-
analyses in this area.14 The equivocal results in the
current study are similar to those found in the litera-
ture when CBT is compared to credible alternative
interventions in methodologically stringent trials.11

Currently, there are insufficient data to indicate that
CBT is specifically efficacious for treating psychotic dis-
orders, and supportive interventions appear to be quite
effective in their own right. However, the data strongly
suggest that, in general, psychosocial interventions
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have the potential to be quite beneficial for patients
with psychotic disorders when used adjunctively.

For those measures showing reliable change, the esti-
mated proportions of patients demonstrating clinically
significant symptomatic improvement (i.e., two SDs or
greater change) in the CBT and comparison conditions
were virtually identical (48% compared to 52%, respec-
tively). The average percentages of patients demon-
strating reliable change and clinically significant
change between CBT and comparison conditions across
all studies were only 16% and 14%, respectively.
Jacobson and Truax19 suggest that changes of two SDs
or more in severely ill populations represent a large and
clinically noticeable improvement. Results of the cur-
rent study suggest that such dramatic levels of sympto-
matic improvement are only likely to occur in a minority
of patients treated with adjunctive CBT.

Furthermore, differences were observed based on the
type of symptoms assessed, as 46% of measures of posi-
tive symptoms in contrast to only 13% of measures of
negative symptoms showed reliable change in CBT con-
ditions. These results are consistent with suggestions by
Tarrier et al.67 that CBT may be particularly effective
for positive symptoms. Alternatively, the results may
suggest that more time between assessments is
required to demonstrate changes in negative compared
with positive symptoms. Rector et al.29 reported statisti-
cally greater improvement in negative symptoms with
CBT compared with an RC condition at 6-month follow-
up but not at post-treatment. However, the magnitude
of these gains did not meet the criteria used for clinical-
ly significant improvement in the current study. In gen-
eral, the sample sizes of trials in the current study were
too small to explore these types of subanalyses fully.

Only two of the selected trials43,46 contained arms
involving routine care alone, routine care plus CBT, and
routine care plus a non-CBT intervention within the
same study. In the Durham et al.43 study, the CBT con-
dition achieved reliable change at follow-up on one
measure, but the RC alone and RC plus supportive ther-
apy conditions did not (although the supportive therapy
condition was approaching significance at follow-up). In
the Lewis et al. study,46 the proportion of patients who
met criteria for clinically significant change was nearly
identical in the CBT and supportive therapy conditions.

The current results are similar to those found in other
studies of CBT that have assessed clinically significant
change in difficult-to-treat populations. For example, in
an analysis of CBT for bulimia nervosa, Lundgren et
al.24 found rates of reliable change ranging from 0% to
93% (with an average of 62%), depending on the meas-

ure used. Furthermore, results of a normative compari-
son analysis revealed that only two measures met this
more stringent criterion for clinical significance.
Similarly, Abramowitz23 found that only 50% of studies
of CBT for obsessive-compulsive disorder demonstrated
reliable improvement, but that most of the patients
meeting criteria for such improvement did not return to
normal functioning. Sheldrick et al.18 reported better
results in their investigation of clinically significant
change from therapies for children with conduct disor-
der. Reliable change was demonstrated in 96% of the
studies evaluated. However, normative comparisons
revealed that only 48% of studies reported end-treat-
ment scores that were equivalent to those of non-clinical
samples.

Although the effects found in the current study may
appear relatively small, it is important to keep a few
points in mind. First, CBT for psychosis is typically pro-
vided as an adjunctive treatment. Because individuals
with severe mental illness are already likely to be
receiving pharmacotherapy and other clinical services,
modified standards may be required to assess the value
of psychotherapy for these patients relative to other
patient populations, such as individuals with mood or
anxiety disorders.68,69 In other words, the additive effi-
cacy of CBT for psychosis would be expected to be less
than the absolute effects shown in studies in which CBT
is the only intervention provided (e.g., therapy for con-
duct disorder as examined by Sheldrick et al.18).
Therefore, even more modest effects could still be con-
sidered clinically meaningful in the current context. In
the current investigation, in particular, more studies
showed reliable change with CBT compared with rou-
tine care alone. Even though few patients were estimat-
ed to show gains of two SDs or greater, the fact that
some did is promising and suggests that it is possible for
patients to improve considerably with an adjunctive
treatment when evaluated even by these stringent
standards. Due to the method used to calculate reliable
change, most studies showing reliable change likely
demonstrated mean improvement of at least one SD,
which still signifies substantial gains.

The current study is not without limitations. The
sample of studies was relatively small, particularly for
any subanalyses; however, it is important to note that
findings based on a larger sample of studies revealed
similar results. In addition, analyses of clinical signifi-
cance cannot determine whether the amount of
improvement observed was specifically a result of the
intervention or attributable to nonspecific factors, bias,
or other confounding variables.70 Furthermore, some
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relevant studies were not included in the analyses. For
example, a trial by Tarrier et al.31 was not analyzed
because these researchers reported results using a com-
posite measure of symptomatic improvement that was
not standardized.

One reason that more of the studies reported here did
not show reliable change may be that mean scores on
some study measures were low at baseline, thus leaving
little room for large changes. This may be particularly
applicable to ratings of negative symptoms or when
treating samples of outpatients with residual psychotic
symptoms. In other words, one would be more likely to
find reliable change when treating certain groups, such
as acutely ill patients. Furthermore, schizophrenia has
different treatment phases, which range from stabiliza-
tion in the acutely ill to amelioration and prevention in
more chronically ill populations. The targets and expec-
tations for improvement are thus highly variable over
time in complicated mental illnesses such as schizo-
phrenia. It should be noted, however, that treatment
setting (inpatient versus outpatient) was not signifi-
cantly associated with reliable change in the current
study.

Furthermore, if instrument reliability is low, the mag-
nitude of improvement required to demonstrate reliable
change is quite high. Although the interviewer-rated
measures used in the current study possessed adequate
psychometric properties, reliability and validity esti-
mates ranged considerably across studies. Reliability
estimates used in calculations derived from psychomet-
ric studies were relatively lenient and were used unless
study-specific reliability estimates suggested otherwise.
In addition, results from reliable change analyses varied
considerably based on the measure used or the type of
symptom assessed. This is a known limitation of clinical
significance analyses,71 although some data suggest
that results tend to generalize across different meas-
urement domains within a study.72 Current findings
highlight the need to continue refining outcome meas-
ures for individuals with psychotic disorders, so that the
change attributable to the intervention can be differen-
tiated from measurement error. This issue is of consid-
erable importance in the current context, as the
magnitude of effects attributable to any adjunctive
treatment will likely be fairly modest.

It is also important to emphasize that many relevant
outcome variables for patients were not examined in
the current study, which focused on psychotic symp-
toms. Some have argued that symptom measures
assess only one limited dimension of clinically signifi-
cant improvement and may be a poor indicator of a

return to normal functioning.65,73,74 Functional outcome
measures, such as rehospitalization rate, work status,
interpersonal functioning, social skills, and quality of
life, may improve despite the continued presence of
residual psychotic symptoms and may better address
the issue of “normality.” Interestingly, Bach and
Hayes75 and Gaudiano and Herbert26 found that mind-
fulness/acceptance-based therapy for psychotic disor-
ders decreased believability and distress associated
with positive symptoms and rehospitalization rates, but
not frequency of psychotic symptoms relative to routine
care. Many would argue that distress and believability
associated with psychotic symptoms are the primary
targets of CBT for psychosis. In addition, it is believed
that relieving stress and improving overall functioning
can have a beneficial effect on the frequency and sever-
ity of symptoms.

As the current study demonstrates, the issue of reli-
able change remains an important standard for describ-
ing the effects of any psychiatric intervention. Less than
half of the selected studies showed reliable change on at
least one symptom measure. Results further suggest
that the routine care that is typically delivered to
patients with schizophrenia and psychotic disorders
accounts for a substantial proportion of this effect.
Other studies that have examined clinically significant
improvement in group datasets have only examined
absolute change in CBT conditions. In the current study,
rates of clinically significant improvement were con-
trasted with those found in conditions involving only
treatment as usual, which allowed for a more refined
interpretation of effects.

Furthermore, Hageman and Arrindell33 note that dis-
crepancies could exist between results found at the indi-
vidual versus group level of analysis using their
ProportionCLINICALLY SIGNIFICANT formula. The study by
Startup et al.25 was used to examine this potential lim-
itation because it was the only study selected that used
Jacobson and Truax’s19 standard criteria to assess clini-
cal significance. These researchers reported that 60% of
the CBT group compared with 40% of the treatment as
usual group demonstrated reliable change and clinical-
ly significant improvement on the Global Assessment of
Functioning scale.76 Unfortunately, they did not report
these analyses for measures of psychotic symptoms.
Results from the current study showed that 66% of
patients receiving CBT and 34% of those receiving
treatment as usual were estimated to meet criteria for
reliable change and clinically significant improvement
on the BPRS. Other studies have reported partial crite-
ria for determining clinically significant treatment
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effects. Kuipers et al.27 reported that 29% of patients
receiving CBT met criteria for reliable improvement on
the BPRS, although these researchers did not compute
results based on the accepted methods described in the
current study. Results for the BPRS were not significant
based on group level analysis, although the RCI
approached significance at follow-up (RCI = 1.74).

In general, heterogeneity both within and between
trials has been a major weakness of clinical trials of
CBT for psychosis.11,39 However, previous meta-analytic
reviews13–16,36 of clinical trials in this area have demon-
strated that important information can still be obtained
from such group analyses. Examination of group data
does not diminish the importance of clinical significance
analyses conducted at the individual level. In fact, a
much richer and more complete picture of improvement
is possible when individual patient scores are examined.
For example, group findings may obscure the substan-
tial improvement demonstrated by some patients.

The concept of clinically significant change, as origi-
nally proposed by Jacobson et al.17 is best understood as
one important tool for describing treatment outcome.
The current study demonstrates that modifications in
conceptualization and application are needed when
attempting to apply these methods to more severely ill
populations. Although some may interpret the results of
the current study as a cause for cautious optimism,
greater refinement of assessment and analytic strate-
gies in future clinical trials will be required before the
benefit of adjunctive psychotherapy for schizophrenia
can be fully understood. Future studies should report
results from clinical significance analyses using stan-
dardized procedures and should examine a broader
range of outcome measures to investigate the potential
of CBT for improving functioning in schizophrenia and
other psychotic disorders.
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Appendix: Formulas for Clinical Significance Analyses

1. RCI = (X2 – X1) / Sdiff, Sdiff = �2 � SE2 , SE = SDpre � �1 – r , where X2 = post-treatment mean, X1 = pre-treatment
mean, Sdiff = standard error of the difference, SDpre = standard deviation of the Time 1 assessment (in the sample
used to determine reliability, if available), and r = reliability coefficient of the measure.18,19

2. Inter-rater reliability coefficients used in RCI analyses were BPRS = 0.91;60 BPRS-expanded version = 0.81;61

CPRS = 0.92;30 PANSS general scale = 0.87, positive scale = 0.83, negative scale = 0.85;62 PANSS general scale = 0.87,
positive scale = 0.87, negative scale = 0.73;42 PANSS general scale = 0.72, positive scale = 0.91, negative scale = 0.87;44

PSYRATS hallucination scale = 0.95 (item average), delusion scale = 0.97 (item average);55 SANS = 0.84, SAPS =
0.91;63 SANS = 0.83; SAPS = 0.88.40 Note that reliability coefficients reported in outcome studies were used in
analyses if available; otherwise, reliability coefficients from other psychometric studies of the corresponding measure
were used instead.

3. ProportionCLINICALLY SIGNIFICANT = F(zBEYOND CUTOFF), zBEYOND CUTOFF = (TRC – X2) / (SD2 � �rxx(2) ),
rxx(2) = (SD2

2 –SE2) / SD2
2, where TCR = true cutoff for clinically significant change (cutoff score a10),

X2 = post-treatment mean, SD2 = post-treatment standard deviation, SE = standard error,
rxx(2) = reliability of post-treatment scores.33
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