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Objective: Although skills training is a
validated psychosocial treatment for
schizophrenia, generalization of the skills
to everyday life has not been optimal. This
study evaluated a behaviorally oriented
method of augmenting clinic-based skills
training in the community with the aim of
improving opportunities, encouragement,
and reinforcement for outpatients to use
their skills in their natural environment.

Method: Sixty-three individuals with
schizophrenia were randomly assigned to
60 weeks of clinic-based skills training
alone or of clinic-based skills training sup-
plemented with manual-based generali-
zation sessions in the community. Pa-
tients were also randomly assigned to
receive either haloperidol or risperidone.
Therapists’ fidelity to the manuals was
measured. Patients’ acquisition of the
skills from pre- to posttraining was evalu-
ated. The primary outcome measures
were the Social Adjustment Scale-II and
the Quality of Life Scale.

Results: Seventy-one percent of the pa-
tients completed the trial. Only six partici-
pants experienced psychotic exacerbations
during the trial. There was no evidence of
a differential medication effect on social
functioning. Social functioning improved
modestly in both psychosocial conditions
over time; participants who received
augmented skills training in the commu-
nity showed significantly greater and/or
quicker improvements.

Conclusions: Given judicious and effec-
tive antipsychotic medication that limited
exacerbations to less than 10% during the
trial, a wide range of outpatients with
schizophrenia demonstrated substantial
learning of illness management and so-
cial skills in the clinic. When clinic-based
skills training was augmented by in vivo
training and consultation, transfer of the
skills to everyday life was enhanced.
These benefits were established regard-
less of the medications prescribed.

(Am J Psychiatry 2002; 159:829–837)

Training in social and independent living skills is a re-
habilitation approach grounded in learning principles in
which techniques such as behavioral goal setting, prompt-
ing, modeling, shaping, and positive reinforcement are
used to teach the interpersonal skills needed by mentally
disabled persons to function in the community and de-
velop a satisfying life. More than two decades of quasi-ex-
perimental and controlled clinical trials by a variety of in-
vestigators have demonstrated that individuals with
schizophrenia can learn a wide spectrum of skills (1) that
are durable (2, 3) and lead to modest improvements in so-
cial functioning (4–7).

Unfortunately, the benefits accruing from psychosocial
interventions in general and social skills training in partic-
ular are often impeded by obstacles to the adoption of
these skills in patients’ everyday life. Some of these gener-
alization obstacles derive from the negative symptoms,
positive symptoms, and neurocognitive impairments in-
herent in schizophrenia. Other impediments to generali-
zation are related to lack of environmental opportunities
for using the skills learned in a clinical site and lack of en-

couragement and reinforcement from community sup-
porters and caregivers.

Despite the many obstacles to generalization of skills
training, novel biobehavioral treatments to promote im-
proved social functioning of individuals with schizophre-
nia in their community life are feasible. New optimism has
accompanied the introduction of second-generation anti-
psychotic medications that are associated with fewer side
effects and are better tolerated and thus may permit long-
term adherence and engagement in both medication and
psychosocial treatments. Since it has been acknowledged
that skills training must be provided on a long-term basis
to be effective in schizophrenia (6, 7), better tolerated
medications should enable individuals to participate for
the full duration of their psychosocial services. Develop-
ment of more effective generalization techniques appears
to be a critical next step in strengthening rehabilitation in
schizophrenia.

In the current study, stabilized outpatients were ran-
domly assigned to receive clinic-based skills training with
or without the addition of manual-based in vivo amplified
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skills training to promote generalization of the skills in the
community. We hypothesized that, compared to partici-
pants receiving clinic-based training alone, participants
receiving clinic-based training supplemented with in vivo
amplified skills training would achieve greater improve-
ments in social adjustment and quality of life. Participants
in this study were also randomly assigned to receive either
haloperidol or risperidone in a double-blind design. Be-
cause of risperidone’s more tolerable side effect profile (8)
and its reported advantages in reducing negative symp-
toms (9), we hypothesized that use of risperidone would
also result in greater improvements in social functioning.
Findings pertaining to medication effects on side effects,
use of side effect agents, dosage, and negative symptoms
will be presented in another paper.

Method

Study Setting and Subjects

This study was conducted in the Schizophrenia Outpatient
Clinic at the Veterans Affairs Greater Los Angeles Health Care Sys-
tem at West Los Angeles. This outpatient clinic offers comprehen-
sive psychiatric care provided by a team of psychiatrists, clinical
nurse specialists, skills trainers, and case managers. Sixty-three
individuals with a DSM-IV diagnosis of schizophrenia or schizo-
affective disorder on the basis of interviews with the Structured
Clinical Interview for DSM-IV (10) participated in the study. Each
subject had had at least two documented episodes of acute

schizophrenic illness or at least 2 years of continuing psychotic
symptoms. Other inclusion criteria included being stablized as an
outpatient for at least 1 month, willingness to tolerate haloperidol
and risperidone, no significant organic or medical problems pre-
cluding learning or regular group attendance, no evidence of sub-
stance dependence in the past 6 months, willingness to sign an
informed consent form, and age between 18 and 60 years. Demo-
graphic and clinical characteristics of the subjects are presented
in Table 1.

Procedures

After receiving an initial screening and approval for participa-
tion from their current treatment team, potential participants re-
ceived both a verbal and written description of all study proce-
dures. Written informed consent was obtained from subjects
who demonstrated that they were able to comprehend the study
procedures, as well as the risks and potential benefits of study
participation.

Stabilization and Medication Assignment

After the informed consent procedures, patients entered a 2-
month stabilization period during which their current antipsy-
chotic medication was gradually replaced with haloperidol at a
dose equivalent to that of the original antipsychotic. To ensure
that patients were in a stable condition, subjects were not ran-
domly assigned to the study conditions until they had been fol-
lowed for at least 2 months during which none of the ratings for
items in the Brief Psychiatric Rating Scale (BPRS) (11) thought
disturbance or paranoid clusters changed by more than 1 point.
During the 2 weeks just before random assignment, the medica-
tion for all patients was changed to 8 mg/day of haloperidol.
While the patients were taking this dose, the baseline measure-

TABLE 1. Baseline Characteristics of Subjects With Schizophrenia or Schizoaffective Disorder Randomly Assigned to Clinic-
Based Skills Training Alone or With In Vivo Amplified Skills Training

Characteristic
Clinic-Based Skills 

Training Alone (N=32)a

Clinic-Based Skills Training 
Plus In Vivo Amplified Skills 

Training (N=31)b Analysis

N % N % χ2 df p

Male 30 93.8 28 90.3 0.25 1 0.62

Ethnicity 3.36 3 0.31
Caucasian 16 50.0 12 38.7
African American 10 31.3 15 48.4
Hispanic 4 12.5 4 12.9
Asian 2 6.3 0 0.0

Unmarried 30 93.7 31 100.0 2.00 1 0.16

Mean SD Mean SD t df p

Age (years) 43.2 8.3 43.9 9.4 0.30 60 0.77
Education (years) 12.7 1.2 12.9 1.4 0.78 59 0.44
Age at illness onset (years) 24.3 4.8 25.8 6.2 –1.09 61 0.28
Number of previous hospitalizations 8.2 9.9 7.1 9.0 0.43 59 0.67
Brief Psychiatric Rating Scale score

Psychoticism 2.4 1.3 2.3 1.3 0.16 61 0.87
Depression 2.0 0.8 2.0 0.7 0.05 61 0.96
Emotional blunting 1.8 0.6 1.9 0.5 0.95 61 0.35
Paranoia 1.9 0.7 2.0 0.8 0.81 61 0.42
Total 42.1 10.7 42.2 10.2 0.06 61 0.95

a Sixty weeks of behaviorally oriented clinic-based training in social skills, including medication and symptom self-management, social prob-
lem solving, and successful community living skills, administered in a group setting twice weekly for 90 minutes each visit for the first 24
weeks, once weekly for 90 minutes for the next 12 weeks, then weekly for 60 minutes for 24 weeks. Training was administered by one or two
leaders who were doctoral- and master’s-level psychologists, an occupational therapist, and a social science technician.

b Sixty weeks of behaviorally oriented, manual-based intervention with 60 specific activities scheduled to coincide temporally with the clinic-
based social skills training, administered to individual subjects in the community approximately 75 minutes weekly for generally the first 52
weeks of the study and then on a declining contact basis for an additional 10 weeks. Trainers had a background and skill level consistent with
an experienced psychiatric technician.
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ments were obtained. These measurements included scale scores
for clinical psychopathology, side effects, and social functioning
and the initial skills assessments.

At the time of random assignment to the study conditions, the
patients discontinued open-label haloperidol and began double-
blind treatment with risperidone or haloperidol. The initial dose
of each drug was 2 mg t.i.d. for the first week and then 6 mg at
bedtime. Patients were continued on this dose for as long as they
remained stable. The only circumstance under which the dose
was increased was a psychotic exacerbation. A “psychotic exacer-
bation” was defined as a worsening from baseline of 4 points or
more on the sum of the BPRS cluster scores for thought distur-
bance and hostile-suspiciousness or an increase of 3 or more
points on either of these clusters. In addition, the sum of the
scores for at least one of these clusters needed to be 4 or greater.
Whenever patients met these criteria, the dose of the study drug
could be increased by 2 or 4 mg up to a total daily dose of 16 mg.
Patients who had documented extrapyramidal symptoms while
receiving only 6 mg of either drug could have their dose lowered
to 4 mg and subsequently to a single 2 mg pill at bedtime. After
random assignment, attempts were made to lower the dose of
and eventually discontinue antiparkinson medications.

Patients who were unable to tolerate their medication condi-
tion were removed from the double-blind component of the
study and treated with an alternative medication; they were en-
couraged to remain in the psychosocial treatment, however. Pa-
tients who remained in the double-blind haloperidol condition
received a mean dose of 4.4 mg daily, and patients treated with
risperidone received a mean dose of 5.5 mg.

Progress Through the Protocol

After completing the prestudy stabilization, patients com-
pleted an extensive clinical and functional assessment battery
and then were randomly assigned to their medication conditions
(described earlier) and to receive behaviorally oriented clinic-
based social skills training either alone or with the addition of in
vivo amplified skills training. Clinic-based skills training was con-
ducted twice weekly for 90 minutes each visit for the first 24
weeks, once weekly for 90 minutes for the next 12 weeks, then
weekly for 60 minutes for 24 weeks (a total of 60 weeks of inter-
vention). The additional in vivo amplified skills training was con-
ducted with assigned patients approximately 75 minutes weekly
for generally the first 52 weeks of the study and then on a declin-
ing contact basis for the last 10 weeks. (Participants in this condi-
tion met with the in vivo amplified skills training trainer during
the 2–3 weeks before the clinic groups began.) During engage-
ment in treatment, when difficult skills were being taught, and in
times of crisis (e.g., unexpected homelessness, family illness), in
vivo amplified skills training sessions might be held more than
once a week. The entry of new study subjects was timed so that
patients could begin the study in cohorts of approximately six to
eight patients, with three to four assigned to each condition.

Participants saw their care manager/study coordinator weekly
for a brief status check and to receive their study medication. Par-
ticipants were seen by their study psychiatrist at least monthly for
a review of symptoms and side effects, and they completed more
extensive symptom and social functioning assessments at 3- and
6-month intervals.

Psychosocial Conditions

Behaviorally oriented clinic social skills training. The pro-
cedures for skills training were developed in the University of Cal-
ifornia, Los Angeles, Clinical Research Center for Schizophrenia
and Psychiatric Rehabilitation. Subjects participated in a series of
social skills training modules (1) that were administered in a
group setting. Subjects participated in modules on medication
management and symptom self-management during the first 24

weeks of the trial. A social problem-solving module was com-
pleted during the subsequent 12 weeks. Finally, a group focused
on successful living skills was completed during the last 24 weeks
of the intervention. The social skills training modules were ad-
ministered by one or two leaders drawn from a team that in-
cluded doctoral- and master’s-level psychologists, an occupa-
tional therapist, and a social science technician.

In vivo amplified skills training. One-half of the participants
were randomly assigned to receive in vivo amplified skills training
to support use of the behavioral skills in the community. In vivo
amplified skills training is a behaviorally oriented, manual-based
intervention with 60 specific activities scheduled to coincide tem-
porally with the skills being trained in the clinic, utilizing an over-
arching problem-solving approach embedded in ongoing assess-
ment. In vivo amplified skills training has four objectives:
1) support completion of clinic assignments in the community,
2) identify opportunities for skill use in the community, 3) rein-
force opportunities for skill use in the community, and 4) estab-
lish a liaison with or develop a natural support system to main-
tain gains. Typical in vivo amplified skills training activities
included going to a pharmacy to investigate remedies for medica-
tion side effects such as dry skin, dry mouth, or photosensitivity;
developing a regular daily schedule; identifying the  nearest med-
ical facility for use in an emergency; and attending social gather-
ings to learn to identify and remedy social problems. Depending
on their complexity and requirements, one or two tasks were cov-
ered in each 75-minute in vivo amplified skills training session.
Sessions were held with individual subjects in the community, of-
ten in the patient’s home or in a setting conducive to the skill be-
ing trained (e.g., a coffee shop for communication skills training,
a place with a phone when patients were being taught how to
contact a medical worker if they were experiencing side effects).
Skills were modeled and prompted by the trainer, who then pro-
vided ample social reinforcement for the participant’s rehearsal
and eventual successful completion of the skill activity. When ad-
dressing any problem, the trainer was encouraged to utilize a so-
cial problem-solving model (12). The in vivo amplified skills
trainer had a background and skill level consistent with an expe-
rienced psychiatric technician.

Supervision and Adherence

Module trainers were supervised in weekly meetings with a
master module trainer (K.B.). The supervisor attended one or two
randomly selected clinic sessions each month and rated the ses-
sions for adherence to the manual-based micro components of
the module, utilizing the Module Fidelity Rating Scale (3). The in
vivo amplified skills training supervisor (S.M.G.) met weekly with
the trainer to review the patients’ progress and the trainer’s fidel-
ity to the manual. She also went into the community with the
trainer at least once with each subject. To assess protocol adher-
ence, the proportion of the 60 scheduled in vivo amplified skills
training activities completed was calculated for each participant.
Data were derived from contact data sheets completed by the
trainer after each session.

Participant Assessments

Assessors were naive to subjects’ psychosocial and medication
condition assignments. To assess subjects’ learning of the illness
management skills taught in the medication and symptom self-
management modules, participants were administered module
tests (3, 5) at baseline and at 24 weeks. The tests yielded eight
scores reflecting specific skill areas in the modules, as well as two
composite scores.

A doctoral-level clinical assessor who was familiar with the pa-
tients used the expanded UCLA BPRS (11) to evaluate severity of
psychotic and other symptoms at monthly clinic visits. Since the
patients were well stabilized at study entry, the average symptom
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severity scores over the 60-week period showed little change from
baseline. For this reason, the principal measure of symptom out-
come was psychotic exacerbation, as defined earlier.

Psychosocial outcome was measured by using the patient ver-
sion of the Social Adjustment Scale-II (13) and the Quality of Life
Scale (14). The Social Adjustment Scale-II assesses social func-
tioning by means of a semi-structured interview. The validity of
this instrument for use with outpatients with schizophrenia has
been previously demonstrated (13). Measures of global adjust-
ment in work role (including student role), household/close fam-
ily role, extended family role, social and leisure activities, intimate
relationships, and overall adjustment, rated on a 1–7 scale, were

used in the analyses reported here. The Social Adjustment Scale-
II was administered at baseline, 36 weeks, and 60 weeks.

The Quality of Life Scale, a 21-item scale designed to assess the
deficit syndrome concept in individuals with schizophrenia, as-
sesses four domains—interpersonal functioning, instrumental
role functioning, intrapsychic factors (e.g., motivation, curiosity),
and possession of common objects/participation in common ac-
tivities—and also yields a total score. The mean of the scores for
the items included in each of the four factors and the total score
were used in the analyses. The Quality of Life Scale was adminis-
tered at baseline and then every 12 weeks through week 60.

Data Analytic Plan

All statistical tests were two-tailed. To assess skill acquisition,
we conducted a series of separate mixed-model analyses of vari-
ance (ANOVA) on the change from baseline to week 24 on the
eight component skills and the two composite scores, adjusted
for the relevant initial score.

Exacerbation episodes were identified, and condition-related
statistically significant differences in the proportion of partici-
pants experiencing an exacerbation and in the time to exacerba-
tion were evaluated by using chi-square and proportional hazards
regression models, respectively.

The data analytic model for the Social Adjustment Scale-II glo-
bal scores and the Quality of Life Scale factors was the general
mixed-model ANOVA with repeated measures. We initially in-
cluded assigned medication in fully crossed models (design ef-
fects for main effects of medication, condition, and time, all two-
way intereactions, and an interaction of medication, time, and
condition) to test for differential effects on social adjustment. The
baseline level was included as a covariate in each analysis. Re-
peated measures were obtained on the Social Adjustment Scale-II
at baseline and two follow-up points (36 and 60 weeks). Each of
the global items on the Social Adjustment Scale-II was analyzed
separately, as we expected that our intervention might affect
some domains (e.g., instrumental role functioning, close family
relations) but not others (e.g., relations with extended family, inti-
mate relationships). Repeated measures were obtained on the
Quality of Life Scale at baseline and five follow-up points (12, 24,
36, 48, and 60 weeks), permitting the linear effects of time to be
included in the statistical model as a within-subject factor. The
five factor scores were analyzed separately, as inclusion of linear
time effects precludes use of multivariate tests.

Results

Random Assignment, Participation, 
and Treatment Fidelity

Assignment to intervention condition was not associ-
ated with any demographic or clinical variables (all p>0.10)
(Table 1). Thirty-two participants were assigned to clinic-
based skills training alone; 22 (68.8%) completed treat-
ment. Thirty-one participants were assigned to clinic-
based skills training plus in vivo amplified skills training; 23
(74.2%) completed both the group and the in vivo ampli-
fied skills training. Progress through the protocol and rea-
sons for noncompletion are outlined in Figure 1. No indi-
vidual in the clinic-based plus in vivo amplified skills
training condition refused only the clinic-based groups or
only the in vivo amplified skills training. There were no dif-
ferences between the conditions in noncompletion, either
in absolute rate of noncompletion (χ2=0.22, df=1, p=0.68)
or length of time subjects participated before leaving the

FIGURE 1. Steps in Study Protocol Examining Effects on
Social Adjustment of Clinic-Based Skills Training Alone or
With In Vivo Amplified Skills Training for Subjects With
Schizophrenia or Schizoaffective Disorder

60-week follow-up
data collected (N=22):

Completers (N=21)
Noncompleters (N=1)

60-week follow-up
data collected (N=24):

Completers (N=23)
Noncompleters (N=1)

Received standard 
intervention as allocated?

Yes (N=23)Yes (N=22)

Received standard 
intervention as allocated?

No (N=8)

Moved (N=1)(N=1)

Died (N=0)(N=1)

Exacerbation (N=0)(N=1)

Substance abuse/
noncompliance (N=4)(N=2)

Withdrew
consent (N=3)(N=5)

No (N=10)

Registered or eligible patients (N=110)

Excluded from random assignment
to study groups (N=47)

Was unable to stabilize (N=10)

Could not tolerate haloperidol/side effect (N=8)

Withdrew against medical advice (N=5)

Was missing (N=7)

Withdrew consent (N=7)

Became noncompliant (N=3)

Moved (N=3)

Decided against skills training (N=2)

Had severe substance abuse (N=2)

Included in random assignment to study groups (N=63)

Clinic-based skills
training alone (N=32)

Clinic-based skills
training with

in vivo amplified
skills training (N=31)
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protocol (log-rank χ2=0.25, df=1, p=0.62). None of the de-
mographic or clinical variables listed in Table 1 predicted
noncompletion (all p≥0.10).

There was no difference between the conditions in
clinic meeting attendance. Respectively, participants in
clinic-based skills training alone and with in vivo ampli-
fied skills training attended a mean of 31.38 (SD=10.79)
and 34.56 (SD=9.60) medication management sessions (t=
1.12, df=50, p=0.13), 34.19 (SD=12.15) and 39.26 (SD=
11.46) symptom self-management sessions (t=1.56, df=51,
p=0.26), and 19.32 (SD=12.77) and 24.92 (SD=11.54) social
problem-solving sessions (t=1.57, df=47, p=0.12). Partici-
pants who received in vivo amplified skills training at-
tended a mean of 53.16 (SD=17.88) in vivo amplified skills
training meetings.

Overall, the data indicated that the interventions were
conducted as prescribed by the manuals. Significant im-
provements in all eight medication and symptom man-
agement skills, as well as the two composite scores, were
achieved from pre- to posttraining (all p<0.01) on the
module tests. The supervisor’s monthly ratings of ran-
domly selected medication management and symptom
self management skills clinic meetings revealed that the
facilitators were generally adherent to the skill training
manuals. Average scores on the introduction, goal setting,
modeling, reaction to difficult situations, quality of in-
struction, reinforcement, and therapeutic alliance do-
mains were all above 4 on a scale from 1, poor, to 5, excel-
lent, indicating at least “good” skill in training. A review of
the in vivo amplified skills training activities summary
sheet revealed that across all assigned participants, a
mean of 50.87 (SD=16.67, range=0–60) (85%) of the 60
manualized in vivo amplified skills training activities were
completed. Among the 23 subjects who completed in vivo
amplified skills training, the mean number of in vivo am-
plified skills training activities conducted rose to 56.96
(SD=5.27, range=53–60) (95%).

Psychotic Exacerbation

Rates of psychotic exacerbations among these stabilized
outpatients during the 60-week study period were low.
Two of 32 participants receiving clinic-based skills train-
ing alone (6.3%) and four of 31 participants receiving
clinic-based plus in vivo amplified skills training (12.9%)
exhibited psychotic exacerbations. Neither the proportion
of participants with psychotic exacerbations (χ2=0.22, df=
1, p=0.69) nor the time to exacerbation (log-rank χ2=1.67,
df=1, p=0.20) differed between the two groups.

Medications and Social Functioning

We initially included assigned medication in fully
crossed models to test for differential effects on social ad-
justment. With regard to the Social Adjustment Scale-II,
these analyses yielded 32 tested effects. None of these
were significant at the p<0.05 level, 25 of these had F ratios
less than one, and only two unrelated effects utilizing dif-

ferent dependent variables reached the p=0.10 signifi-
cance level (three would be expected by chance). With re-
gard to the Quality of Life Scale, there were 52 tested
design effects. None were significant at the p<0.05 level, 44
of these had F ratios less than one, and only two effects
reached the p=0.10 significance level. Taken as a whole,
the analyses suggested that no meaningful medication ef-
fects existed in these data. Thus, we dropped the medica-
tion effects from the models evaluating the psychosocial
interventions.

Skills Training Conditions and Social Functioning

As Table 2 shows, participation in clinic-based plus in
vivo amplified skills training was associated with signifi-
cantly greater improvements in instrumental role func-
tioning and close family relationships (group main effect),
as well as overall adjustment (condition-by-time interac-
tion), as assessed with the Social Adjustment Scale-II. As
Table 3 shows, main effects of time were evidenced on the
Quality of Life Scale instrumental role, intrapsychic moti-
vation, common objects, and overall composite scores, re-
flecting the benefits of participation in the clinic modules.
In addition, the pattern of Quality of Life Scale scores sug-
gested that subjects who participated in clinic-based plus
in vivo amplified skills training improved more quickly,
and often to higher levels, than those in clinic-based skills
training alone across the 60 weeks. Responses for the in-
terpersonal, instrumental role, and possession of com-
mon objects/participation in common activities domains
revealed a significant condition or condition-by-time in-
teraction, as did the overall composite score. Across the
two outcome assessment measures, 12 of the 33 tested ef-
fects (36%) showed statistically significant differences.

Discussion

The principal advance in treatment provided by this
study was the increase and acceleration of the generaliza-
tion of skills training when clinic-based instruction was
augmented by formal practice in the community facili-
tated by a trainer who used coaching and reinforcement
techniques to increase opportunities and encouragement
for everyday use of the skills. It is important to note that
these benefits were achieved in a group of well-stabilized
outpatients, in which the dramatic changes from baseline
seen in recovery from more acute episodes would be un-
likely. It is probable that the impact of in vivo amplified
skills training could be even greater if the procedures were
combined with systematic and well-structured programs
for family members and others in the patients’ natural
support system (15, 16).

The strengths of the design incorporated in the present
study included random assignment to treatment, asses-
sors who were naive to treatment assignment, use of man-
ual-based treatments, high levels of supervision to assure
adherence to the protocol, and standardized assessments.
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The primary limitation of this study was the 28% loss to
follow-up over 60 weeks, which limited our capacity to
conduct intent-to-treat analyses. Clearly, a skills training
model requires that patients are present to learn the skill if
the training is to have any benefit; patients who leave psy-
chosocial interventions early are precluded from obtain-
ing these benefits. We cannot generalize our findings to
these early terminators; for them, even more assertive en-
gagement or better medication stabilization than offered
here may be necessary.

When we designed this study, we intended to offer par-
ticipants the opportunity to stay engaged in the psychoso-
cial component of the study, even if they discontinued the
medication to which they were randomly assigned or ex-
perienced brief symptom exacerbations. Although we did
implement this policy of inclusion, a sizable minority of
the subjects were unable to complete the protocol, prima-
rily because of uncontrolled substance abuse (10%),
which precluded clinic attendance, or because they with-
drew their consent as they no longer wished to attend
groups, complete assessments, and/or take medication
(13%). Unfortunately, these individuals were usually also
lost to follow-up, as they could not be located or refused to
participate in assessments. Loss of their data limited our
ability to conduct standard intent-to-treat analyses. Con-
fronted with this obstacle, we used maximum likelihood

estimates and linear trends when possible in our data
analysis, which permitted us to include information from
all individuals for whom data were available for at least
two time points on each relevant measure. In the current
study, 51 participants (81% of the entire study group) con-
tributed sufficient data to permit their inclusion in the
analyses. Data from early dropouts could not be incorpo-
rated into the analyses, and thus our results cannot be ex-
trapolated to participants who attend only a few weeks of
intervention.

Our two psychosocial conditions varied in intensity of
intervention; that is, the group who received clinic-based
plus in vivo amplified skills training had more contact with
a mental health professional (i.e., the in vivo skills trainer)
than the group who received only clinic-based skills train-
ing. In designing our study, we were forced to weigh the
benefits and costs of controlling for the effects of therapist
contact by designing a nonspecific community-based in-
tervention to compare with in vivo amplified skills train-
ing. Both the economic burden of mounting a second
community-based intervention and the findings of our
1996 study (4), which indicated few benefits in social ad-
justment achieved by participation in a nonspecific treat-
ment, prompted the additive design used here. In our
judgment, the effort required to implement and maintain
a community intervention for schizophrenia necessitates

TABLE 2. Change in Scores on Social Adjustment Scale-II Global Items at 36 Weeks and End of Treatment for Subjects With
Schizophrenia or Schizoaffective Disorder (N=51) Randomly Assigned to Clinic-Based Skills Training Alone or With In Vivo
Amplified Skills Training

Social Adjustment 
Scale-II Global Item 
and Time of 
Assessment

Least Square Mean Adjusted for Baselinea

Clinic-Based Skills 
Training Aloneb

Clinic-Based Skills
Training Plus In Vivo

Amplified Skills Trainingc

Analysis

Group Effect Time Effectd
Group-by-Time

Interaction

Mean SE Mean SE F df p F df p F df p
Work 6.52 1, 48 0.01 10.07 1, 40 0.01 3.77 1, 40 0.06

36 weeks –0.42 0.21 –0.71 0.28
End –0.65 0.24 –1.67 0.23

Close family 4.96 1, 22 0.04 2.53 1, 18 0.13 0.06 1, 18 0.81
36 weeks –0.13 0.31 –0.63 0.29
End –0.41 0.14 –1.02 0.12

Extended family 0.87 1, 26 0.36 0.51 1, 18 0.48 1.27 1, 18 0.27
36 weeks –0.13 0.46 –0.39 0.39
End 0.30 0.46 –0.48 0.39

Social/leisure 0.81 1, 48 0.37 0.29 1, 40 0.59 1.95 1, 40 0.17
36 weeks –0.35 0.19 –0.35 0.20
End –0.22 0.19 –0.63 0.18

Intimate relationship 0.33 1, 44 0.57 0.14 1, 36 0.71 0.28 1, 36 0.60
36 weeks –0.34 0.24 –0.61 0.24
End –0.52 0.27 –0.58 0.25

Overall adjustment 2.17 1, 48 0.15 1.76 1, 40 0.19 4.88 1, 40 0.04
36 weeks –0.56 0.17 –0.58 17
End –0.45 0.16 –1.01 0.16

a Lower scores indicate improvement.
b Sixty weeks of behaviorally oriented clinic-based training in social skills, including medication and symptom self-management, social prob-

lem solving, and successful community living skills, administered in a group setting twice weekly for 90 minutes each visit for the first 24
weeks, once weekly for 90 minutes for the next 12 weeks, then weekly for 60 minutes for 24 weeks. Training was administered by one or two
leaders who were doctoral- and master’s-level psychologists, an occupational therapist, and a social science technician.

c Sixty weeks of behaviorally oriented, manual-based intervention with 60 specific activities scheduled to coincide temporally with the clinic-
based social skills training, administered to individual subjects in the community approximately 75 minutes weekly for generally the first 52
weeks of the study and then on a declining contact basis for an additional 10 weeks. Trainers had a background and skill level consistent with
an experienced psychiatric technician.

d Time was used in the statistical model as a linear effect.
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that it has clear, specific activities and goals similar to
those incorporated in the in vivo amplified skills training
used in this study.

Certainly, we are aware that some outpatient clinics as
currently funded may be constrained from offering the
community services we have evaluated here, and it is be-
yond the scope of this article to evaluate the cost effective-
ness of this intervention. Nevertheless, when we designed
the intervention, we did keep cost considerations in mind.
Our in vivo amplified skills trainer was not a licensed men-
tal health professional; rather, she had a background con-
sistent with a psychiatric technician, which in California
includes 1 year of post-high-school training for certifica-
tion. In addition, the intervention was circumscribed and
was never meant to bear the expense (e.g., for 24-hour
support or in-home supervisory services) required for

some more comprehensive community-based support
programs such as assertive case management.

The optimal pharmacotherapy used with the outpatient
schizophrenic patients in this study had two major effects.
First, our findings demonstrated that low rates of exacer-
bation or relapse—as well as side effects and attrition—
can be achieved with both conventional and atypical anti-
psychotics. Second, the atypical antipsychotic drug ris-
peridone conferred no particular advantage over halo-
peridol in the learning and transfer of social skills, even
though risperidone has been shown to exert a dispropor-
tionately greater benefit over haloperidol for many neu-
rocognitive impairments found in schizophrenia (17–20).
The reason for this apparent discrepancy may derive from
the different types of schizophrenic populations involved
in various studies. Although neurocognition may mark-

TABLE 3. Change in Scores on Quality of Life Scale Factors for Subjects With Schizophrenia or Schizoaffective Disorder (N=
57) Randomly Assigned to Clinic-Based Skills Training Alone or With In Vivo Amplified Skills Training

Least Square Mean Adjusted 
for Baselinea

Clinic-Based Skills 
Training Aloneb

Clinic-Based Skills 
Training Plus

In Vivo Amplified 
Skills Trainingc

Analysis

Quality of Life Scale Factor and 
Week of Study

Group Effect Time Effectd
Group-by-Time

Interaction

Mean SE Mean SE F df p F df p F df p
Interpersonal relations 0.70 1, 54 0.40 0.44 1, 187 0.51 7.47 1, 187 0.01

Week 12 0.31 0.15 0.18 0.15
Week 24 0.13 0.14 0.30 0.14
Week 36 0.13 0.18 0.46 0.17
Week 48 0.11 0.15 0.51 0.15
Week 60 0.07 0.20 0.47 0.20

Instrumental role functioning 1.24 1, 54 0.27 14.07 1, 187 0.01 4.77 1, 187 0.04
Week 12 –0.02 0.19 –0.20 0.19
Week 24 –0.40 0.22 –0.02 0.22
Week 36 –0.11 0.28 0.20 0.27
Week 48 0.37 0.37 0.89 0.36
Week 60 0.32 0.42 1.23 0.42

Intrapsychic motivation 1.05 1, 54 0.31 22.72 1, 187 0.01 1.10 1, 187 0.30
Week 12 0.23 0.10 0.39 0.10
Week 24 0..20 0.10 0.46 0.10
Week 36 0.32 0.14 0.54 0.13
Week 48 0.37 0.14 0.56 0.13
Week 60 0.50 0.12 0.89 0.12

Common objects/common activities 6.98 1, 54 0.01 10.10 1, 187 0.01 2.56 1, 187 0.12
Week 12 –0.14 0.12 0.25 0.12
Week 24 –0.03 0.14 0.26 0.14
Week 36 0.09 0.14 0.46 0.13
Week 48 0.18 0.13 0.32 0.13
Week 60 0.38 0.16 0.43 0.16

Total 0.22 1, 54 0.64 17.68 1, 187 0.0001 7.15 1, 187 0.01
Week 12 4.48 2.02 4.10 2.06
Week 24 1.58 2.17 6.33 2.17
Week 36 3.65 2.88 9.52 2.80
Week 48 5.54 3.12 12.17 3.06
Week 60 6.70 3.07 15.62 3.07

a Higher scores indicate better adjustment.
b Sixty weeks of behaviorally oriented clinic-based training in social skills, including medication and symptom self-management, social prob-

lem solving, and successful community living skills, administered in a group setting twice weekly for 90 minutes each visit for the first 24
weeks, once weekly for 90 minutes for the next 12 weeks, then weekly for 60 minutes for 24 weeks. Training was administered by one or two
leaders who were doctoral- and master’s-level psychologists, an occupational therapist, and a social science technician.

c Sixty weeks of behaviorally oriented, manual-based intervention with 60 specific activities scheduled to coincide temporally with the clinic-
based social skills training, administered to individual subjects in the community approximately 75 minutes weekly for generally the first 52
weeks of the study and then on a declining contact basis for an additional 10 weeks. Trainers had a background and skill level consistent
with an experienced psychiatric technician.

d Time was used in the statistical model as a linear effect.
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edly improve after treatment with risperidone but not with
haloperidol, this may only be the case for severely symp-
tomatic and neurocognitively impaired schizophrenic pa-
tients who have stable treatment-refractory forms of the
disorder (17–20). Alternatively, the relatively low doses of
haloperidol used in the present study may not have re-
sulted in intolerable side effects or required the use of
memory-inhibiting side effect agents. In such circum-
stances, both medications would promote apparent en-
gagement in psychosocial treatment.

Well-organized, highly structured skills training, as re-
flected by the modules of the UCLA Social and Indepen-
dent Living Skills Program, paired with optimal pharma-
cotherapy, achieved benefits in social functioning for the
participants in this study without the added risk of relapse
that sometimes accrues from participation in intensive
psychosocial services (21, 22). It is apparently not the fre-
quency or degree of intensity of psychosocial treatment
that determines whether it becomes overstimulating and
toxic, but rather the organization of the intervention and
its ability to harness behavioral learning principles to en-
sure success and to offer abundant reinforcement at each
step in the training process.

To avoid confusing in vivo amplified skills training with
assertive community treatment, both of which are inten-
sive services based in the community, it is important to
note that in vivo amplified skills training is a learning-
based intervention designed to improve specific illness
self-management and social skills that are taught in a
clinic or other setting. In vivo amplified skills training is in-
tended to improve the everyday use of social and prob-
lem-solving skills and to enhance autonomy and social
adjustment. Although assertive community treatment
could be supplemented by the inclusion of specialist clini-
cians—including clinic-based skills trainers and in vivo
amplified skills trainers—its primary goals have not been
to teach skills per se, but rather to stabilize and sustain pa-
tients in the community. For example, less than one page
in a comprehensive assertive community treatment man-
ual for practitioners (23) was devoted to describing spe-
cific skills training and generalization. Thus, although as-
sertive community treatment might be augmented by
skills training and in vivo amplified skills training, they are
quite dissimilar interventions.

In summary, supporting clinic-based behaviorally ori-
ented instruction with generalization training in the com-
munity led to significant posttraining improvements in in-
strumental role functioning, social relations, and overall
adjustment in the study group of stabilized outpatients
with schizophrenia. The medications used in this study had
no differential impact on social functioning. These benefits
were achieved within the context of low rates of psychiatric
exacerbation and reflect the importance of planned gener-
alization training in the community to improve the social
functioning of persons with schizophrenia.
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