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A Randomized Study of Family-Focused
Psychoeducation and Pharmacotherapy in
the Outpatient Management of Bipolar Disorder
David J. Miklowitz, PhD; Elizabeth L. George, PhD; Jeffrey A. Richards, MA;
Teresa L. Simoneau, PhD; Richard L. Suddath, MD

Background: Bipolar patients are at risk for relapses of

their illness even when undergoing optimal pharmacotherapy. This study was performed to determine whether
combining family-focused therapy (FFT) with pharmacotherapy during a postepisode interval enhances patients’ mood stability during maintenance treatment.
Methods: In a randomized controlled trial, 101 bipolar patients were assigned to FFT and pharmacotherapy
or a less intensive crisis management (CM) intervention and pharmacotherapy. Outcome assessments were
conducted every 3 to 6 months for 2 years. Participants
(mean±SD age, 35.6±10.2 years) were referred from inpatient or outpatient clinics after onset of a manic, mixed,
or depressed episode. FFT consisted of 21 sessions of psychoeducation, communication training, and problemsolving skills training. Crisis management consisted of
2 sessions of family education plus crisis intervention sessions as needed. Both protocols lasted 9 months. Patients received pharmacotherapy for 2 study years. Main
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outcome measures included time to relapse, depressive
and manic symptoms, and medication adherence.
Results: Rates of study completion did not differ across
the FFT (22/31, 71%) and CM groups (43/70, 61%). Patients undergoing FFT had fewer relapses (11/31, 35%)
and longer survival intervals (mean ± SD, 73.5 ± 28.8
weeks) than patients undergoing CM (38/70, 54%;
mean±SD, 53.2±39.6 weeks; hazard ratio, 0.38; 95% confidence interval, 0.20-0.75; P =.003; intent to treat). Patients undergoing FFT showed greater reductions in mood
disorder symptoms and better medication adherence during the 2 years than patients undergoing CM.
Conclusion: Combining family psychoeducation with
pharmacotherapy enhances the postepisode symptomatic adjustment and drug adherence of bipolar patients.

Arch Gen Psychiatry. 2003;60:904-912

UMEROUS CLINICAL trials
indicate that lithium carbonate, anticonvulsants,
and antipsychotic agents
are effective in stabilizing acute symptoms of bipolar I disorder.1
However, maintenance drug treatment is
associated with less than adequate prevention of recurrences, even when drug regimens are optimized.2,3 Up to 60% of patients have recurrences within the 2 years
following an acute episode,4-8 and at least
50% experience significant interepisode
symptoms.4,6,9-11 Furthermore, bipolar patients have substantial impairments in work,
family, or social relationships after their
acute symptoms have resolved, even when
taking mood stabilizers.9,12-15 Recognizing
the limitations of pharmacotherapy alone,
a 1996 report16 by the National Institute of
Mental Health, Bethesda, Md, recommended developing adjunctive psychosocial interventions as a central focus for research on bipolar disorder.
New psychosocial interventions have
emerged in response to studies that showed
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associations between socioenvironmental
stressors and remission-relapse cycles of the
illness. Levels of familial expressed emotion,17-19 low parental warmth,20 and life
events that disrupt daily routines or accelerate goal striving21-23 have each been found
to predict symptom exacerbations among
adult- and pediatric-onset bipolar patients. Other psychosocial variables, including lack of social support,24 single marital
status,25-27 low education or socioeconomic status,27,28 and lack of knowledge
about the disorder,29 influence patients’ adherence to drug treatments. Accordingly, the
primary objectives of adjunctive psychosocial interventions are to (1) prevent relapses and reduce interepisode symptoms
through enhancing patients’ ability to cope
with stress and (2) encourage consistency
with medications through providing illness education and support.
Several manual-based forms of psychosocial therapy have shown promise
as adjuncts to pharmacotherapy. Controlled trials indicate that adjunctive
family therapy,30-33 individual cognitive-
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698 Patients Assessed for Eligibility
597
181
109
77
68
53
43
44
17
5

Excluded
Had Lack of Contact With Family Members
Diagnosed as Not Bipolar by Interview
Aged <18 or >65 y
With Current Substance Abuse or Dependence
With Comorbid Neurologic Disorder
Refused to Participate in Study
Had Lack of Access to Transportation
Were Unwilling to Take Medications
Were Non–English Speaking

101 Patients Randomized

31
24
4
3

Were Allocated to Family-Focused Treatment
Received Full Intervention (≥19 Sessions)
Received Part of Intervention (8-18 Sessions)
Did Not Receive Intervention (≤7 Sessions)

3 Were Followed Up
for <6 mo

6 Were Followed Up
for >6 and <24 mo

22 Were Followed Up
for 24 mo

70 Were Allocated to Crisis Management
54 Received Intervention
16 Did Not Receive Intervention

16 Were Followed Up
for <6 mo

11 Were Followed Up
for >6 and <24 mo

43 Were Followed Up
for 24 mo

Figure 1. Flow diagram of participants’ progress through the randomized trial.

behavioral therapy,34-37 and interpersonal and social rhythm
therapy38 are associated with greater stabilization of symptoms than comparison interventions involving medication and active clinical management. The focus of this article is on family-focused therapy (FFT), a 21-session
psychoeducation program administered in the 9 months
following an episode of bipolar illness.39 It consists of education for patients and their caregivers about the disorder, communication enhancement training, and problemsolving skills training. Family-focused therapy is an
outgrowth of skills-oriented family interventions that, in
combination with neuroleptics, have been found to delay
relapses of schizophrenia.40-49
We report the 2-year results of a randomized trial
in which 101 recently ill bipolar patients were assigned
to FFT with mood stabilizers or a less intensive psychoeducational intervention (crisis management [CM]) with
mood stabilizers. We hypothesized that patients undergoing FFT would have longer periods of sustained remission and less severe mood symptoms during the 2 years
than patients undergoing CM. A secondary hypothesis
was that patients undergoing FFT who, along with their
relatives, learned of the benefits of long-term medical prophylaxis would be more compliant with drug regimens
than patients undergoing CM.
METHODS
PARTICIPANTS
The 101 participants (mean ± SD age, 35.6 ± 10.2; age range,
18-62 years; 64 women, 37 men) were recruited from 698
consecutively screened inpatients and outpatients whose
medical records indicated a working diagnosis of bipolar disorder (Figure 1). All participants met the following eligibility criteria:
• DSM-III-R criteria for bipolar disorder (manic, mixed, or
depressed episode) within the past 3 months
• Aged 18 to 65 years
• No evidence of developmental disability or neurologic disorder
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• No alcohol or other substance use disorders within the previous 6 months
• Living with or in regular contact (at least 4 hours per week) with
a caregiving family member
• English speaking
• Willingnesstotakemood-stabilizingmedicationsorantipsychotic
agents
• Willingness and ability of all patients and relatives to give written informed consent to participate
The sample included 82 patients who were recruited while
in the hospital and 19 who were recruited as outpatients following referral from physicians in the Boulder and Denver, Colo,
regions. The greater ratio of women to men is consistent with
other studies30,33 of psychosocial intervention in bipolar disorder that required family participation. The study, begun in
1990, was approved by the University of Colorado’s Human
Research Committee. All participants gave written informed
consent following an explanation of the study procedures.
Participants met the DSM-III-R diagnostic criteria50 for bipolar disorder (manic, depressed, or mixed episode) in the 3
months that led to the study evaluation. Diagnoses were based
on the Structured Clinical Interview for DSM-III-R, Patient Version (SCID-P),51 which was administered while patients were
in the hospital or during an outpatient visit shortly after the
onset of an acute episode. Research diagnosticians attended a
SCID training workshop and obtained interrater reliabilities for
SCID-P items ranging from 0.71 to 0.87 (Cohen52 , P⬍.001).
Throughout the study, one of us (D.J.M.) monitored rater drift
through reviewing audiotapes of SCID interviews and providing the diagnosticians with corrective feedback.
The DSM-III-R diagnoses were later confirmed with
DSM-IV criteria53 by independent raters who listened to audiotapes of the original SCID-P interviews. Two patients originally diagnosed as having DSM-III-R bipolar disorder were
reclassified with DSM-IV bipolar II disorder (current episode depressed). All others met DSM-IV criteria for bipolar
I disorder.
RANDOMIZATION TO TREATMENTS
The allocation to treatments was accomplished through a random number table, which placed 33% of consecutive study
admissions into an FFT plus medication group (n=31) and 67%
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Table 1. Demographic and Illness History Characteristics of 101 Bipolar Patients*

Characteristic
Age, y
Female
Ethnic minority
Family composition
Spousal
Parental
Siblings/other
Education, y
Socioeconomic status (range 1 [high] to 5 [low])‡
Age at onset, y
Years ill
Hospitalized at study entry
No. of prior illness episodes
No. of prior hospitalizations
Index episode polarity
Depressed
Manic
Mixed
Mean total affective symptom score at study intake§
Mean total affective symptom score at 1-month pretreatment assessment§

FFT Group
(n = 31)

CM Group
(n = 70)

P Value†

35.7 ± 9.2
18 (58)
3 (10)

35.6 ± 10.6
46 (66)
10 (14)

.98
.46
.52

19 (61)
10 (32)
2 (6)
13.5 ± 2.7
2.45 ± 1.1
24.1 ± 8.3
12.8 ± 9.8
26 (84)
7.9 ± 17.9
2.6 ± 3.4

37 (53)
27 (39)
6 (9)
13.8 ± 2.2
2.39 ± 1.1
24.5 ± 10.1
10.9 ± 9.2
56 (80)
5.7 ± 13.4
2.4 ± 2.7

5 (16)
13 (42)
13 (42)
3.08 ± 0.88
2.42 ± 0.77

9 (13)
41 (59)
20 (29)
2.81 ± 0.67
2.28 ± 0.67

.73
.68
.80
.83
.36
.65
.53
.80

.29
.10
.36

Abbreviations: CM, crisis management; FFT, family-focused treatment.
*Data are presented as mean ± SD or number (percentage).
†All P values pertain to 2-tailed group comparisons using 2 or t tests.
‡Based on the Hollingshead and Redlich criteria.54
§Based on the Schedule for Affective Disorders and Schizophrenia, Change Version55 (range, 1-6).

into a CM plus medication group (n=70). The randomization
sequence was concealed until the group assignments had been
made. The 1:2 allocation strategy, chosen at the study’s inception, was undertaken because estimates of patient flow indicated that there would be more eligible participants than could
be treated with FFT, given the limited number of therapists.
Systematically excluding participants would have introduced
selection biases. Therefore, we opted to include all eligible patients but assigned twice as many to the less intensive CM treatment. The 1:2 split resulted in groups that were fully balanced
on all demographic, illness history, and pretreatment symptom variables (Table 1).
TREATMENTS
Pharmacotherapy
Study physicians were permitted to adjust the frequency of clinic
visits and drug and dosage choices to the needs of individual
patients. At the time of the SCID, 93 of the 101 patients were
taking mood stabilizers, alone or in combination with other
agents (lithium carbonate, 69; carbamazepine, 29; divalproex
sodium, 12; calcium channel blockers, 9). Seventeen patients
received adjunctive antidepressants and 38 received adjunctive antipsychotic agents. Three patients were treated without
mood stabilizers (eg, antipsychotics only), and 5 left the study
before medications could be determined.
Psychosocial Treatments
The active period of FFT or CM treatment lasted 9 months.
All sessions were conducted in the patients’ or their parents’
homes. The early phases of both protocols consisted of assessments of the patients’ psychiatric history and the family’s or couple’s communication styles.56
Family-focused therapy involved all available family
members (spouses, parents, or siblings). It was adminis-
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tered in 21 one-hour sessions (12 weekly, then 6 biweekly,
then 3 monthly) in 3 consecutive modules: (1) psychoeducation (7 sessions), in which patients and their relatives learned
about the signs and symptoms of bipolar disorder, its etiology according to a vulnerability/stress model,57 and strategies for the family to undertake to prevent relapse (eg, encouraging the patients’ consistency with drug treatments;
developing plans for immediate intervention when prodromal symptoms appeared); (2) communication enhancement
training (7-10 sessions), in which participants learned, through
in-session role-playing and between-session rehearsal, skills
for active listening, delivering positive and negative feedback, and requesting changes in each other’s behaviors; and
(3) problem-solving skills training (4-5 sessions), in which participants learned to identify specific family problems (eg, a
parent’s excessive work stress), brainstorm potential solutions (eg, more equitable sharing of household duties), evaluate the advantages and disadvantages of each proposed solution, and choose and implement one or more solutions.
The CM protocol was designed to emulate standard community care.58 Therapists conducted 2 one-hour, home-based
family education sessions within the first 2 months after study
entry. Then, clinicians offered crisis intervention sessions as
needed during the remaining 9-month treatment period. These
sessions usually focused on relapse prevention and the resolution of immediate family conflicts. At minimum, clinicians
telephoned patients once per month to offer support and monitor clinical progress. Regardless of treatment condition, relatives were encouraged to contact the therapist or psychiatrist
if the patient developed new symptoms so that emergency services (eg, hospitalization) could be arranged.
Training and Monitoring of Therapists
Therapists were trained in the manual-based FFT protocol
by one of us (D.J.M.). Nineteen therapists participated (15
women, 4 men; mean±SD age, 30.2±6.7 years), 3 with doc-
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toral degrees, 14 with master’s degrees, and 2 with bachelor’s degrees. Training began when clinicians read the FFT
manual32,39 and observed videotaped examples of family sessions. Next, they served as cotherapists to a trained therapist for 2 family cases, with weekly supervision. One of us
(D.J.M.) trained these same clinicians to administer the 2 family educational sessions (following the same didactic format
as the FFT sessions) and the follow-up crisis sessions of the
CM protocol. Following training, therapists received weekly
group supervision in both modalities.
Therapy adherence monitoring was accomplished by independent observers who applied the Therapist Competence and Adherence Scales59 to session audiotapes. Interrater reliability for these scales was high (r=0.64-0.75; P⬍.001
for all). The mean±SD overall adherence/competence score
of 5.1±0.6, calculated across therapists and across family sessions from all phases of treatment, indicated a good level of
adherence on a 1 (very poor) to 7 (excellent) scale.
ASSESSMENT OF PRIMARY OUTCOMES
Assessment Schedule
Independent research evaluators conducted face-to-face interviews with patients on entry into the study (covering the
3 prior months of acute illness) and again 1 month later (just
before the initiation of psychosocial treatments). Evaluators then interviewed patients at 3, 6, and 9 months after study
entry (covering the period of active psychosocial treatment) and at 12, 18, and 24 months (covering the posttreatment interval). The evaluators also interviewed patients after any 2-week interval that involved a hospitalization.
Symptoms
The primary outcome instrument was the Schedule for Affective Disorders and Schizophrenia, Change Version (SADSC), a 36-item interview-based measure.55 Item ratings, which
range from 1 (absent) to 6 (extreme) or 7 (very extreme),
were based on the worst period of symptoms during the study
interval under consideration. Total affective symptom scores
for each interval and composite depression and mania scores
were constructed by averaging the 11 SADS-C depression item
ratings (eg, depressed mood, loss of interests) and the 7 mania item ratings (eg, elevated mood, grandiosity) for that interval. Interrater reliability for SADS-C composite scores
ranged from 0.81 to 0.92 (P⬍.001 for all) across 11 rater pairs.
Although the outcome evaluators were not involved in
administering any psychosocial treatments, it proved difficult to keep them unaware of the patients’ psychosocial group
assignments. Thus, secondary blinded raters coded a subset
(n=371) of SADS-C follow-up interview tapes identified by
random number. The concordance (r) between these secondary ratings and ratings by the original interviewers was
0.82 for mania subscores, 0.88 for depression subscores, and
0.87 for total affective symptom scores (P⬍.001 for all).

If a patient was taking several mood-stabilizing or antipsychotic agents, the ratings for each agent were summed, up
to a maximum score of 4. The mean intensity rating was
2.92±1.18 (range, 0-4) at study intake and 3.0±1.1 (range,
0-4) during the 1-month pretreatment assessment. These ratings indicated moderate-to-high levels of treatment intensity, similar to levels reported by Gitlin et al4 (median, 3.0)
in their 5-year follow-up of patients with bipolar I disease.
For each follow-up interval, patients recounted all instances of inconsistency with medications and instances in
which others believed they were not complying. Patients’ reports were checked against reports by physicians and family members. All available compliance data and laboratory
results for a given interval were then assembled into a dossier and assigned a 3-point adherence rating, where 1 indicates fully nonadherent (stopped all mood-stabilizing agents
against medical advice), 2, partially nonadherent (inconsistent but no evidence of discontinuation), and 3, fully adherent (no inconsistencies).9
Drug treatment intensity and adherence ratings were accomplished by a single rater who was unaware of patients’
psychosocial group assignments or SADS-C outcome data.
Reliability () between this rater and a secondary rater was
0.77 for drug intensity judgments and 0.86 for adherence ratings (P⬍.001 for all, 12 ratings).
STATISTICAL ANALYSIS
The primary study hypotheses concerned the relative efficacy of FFT vs CM on time to relapse and symptom severity
during a 2-year interval. Survival time was calculated as the
number of weeks between study entry and relapse. Patients
who did not experience disease relapse were included in the
at-risk sample up to the point of their final research assessment. Survival curves (intent-to-treat sample) were compared using the Kaplan-Meier product-limit formula and,
when incorporating covariates, Cox proportional hazards
models, with significance set at P⬍.05.61-63 Comparison of
the group survival curves indicated that the estimated hazard functions did not differ as a function of time (21 =0.18,
P=.67).
Repeated-measure, mixed-model analyses of variance
(ANOVA)64 compared the groups on the trajectory of total
affective symptom scores, composite depression scores, and
composite mania scores across time (intake and 1-month assessments followed by evaluations at 3, 6, 9, 12, 18, and 24
months). Mixed ANOVA models allow the inclusion of data
from patients with incomplete observations at follow-up. Secondary analyses examined the effects of covariates found in
prior studies to be important predictors of outcome. These
included sex, socioeconomic status, baseline symptoms, number of prior illness episodes, medication regimens, and medication compliance (N. F. Watt, PhD, unpublished data,
1976).2,9,30,54,65-67
RESULTS

Medication Treatments and Compliance

OUTCOMES AND ATTRITION

A separate independent evaluator rated each 3-month interval on a modification for bipolar disorder of the Maintenance Treatment Scales, which judge the intensity of patients’ drug regimens on a 0 (no treatment) to 4 (high
intensity) scale.4,60 For example, a patient taking 500 mg/d
of divalproex sodium would receive a rating of 1 and a patient taking 2000 mg/d would have a rating of 4. Data on serum levels, when available, were included in the ratings (for
lithium carbonate, 0.5-1.5 mEq/L was the therapeutic range).

Patients were classified according to their primary outcome status during the 2-year study: terminated early,
never experienced disease relapse during their period of
follow-up, or experienced relapse at follow-up. Early terminators (n=19) were patients who participated for fewer
than 6 months, which was the minimum duration necessary for applying the outcome classification criteria of
Nuechterlein et al (Table 2).68,69
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Table 2. Rates of Relapse Among 101 Patients
in Family-Focused Treatment (FFT)
or Crisis Management (CM)*

Never relapsed
Continuous, stable remission
Persisting symptoms followed by
improvement
Persisting symptoms followed by
remission
Stable, persisting symptoms
Remission followed by mild
exacerbation
Total
Relapsed
Remission followed by relapse
Remission followed by significant
exacerbation
Persisting symptoms followed by
significant exacerbation
Total
Polarity of relapse
Manic
Depressed
Mixed
Unchanged at follow-up
Terminated prematurely

FFT
(n = 31)

CM
(n = 70)

1
2

3
0

4

2

0
9

2
5

16

12

7
3

11
10

1

17

11

38

5
6
0
1
3

6
26
6
4
16

Cumulative Survival Rate

Outcome Category

1.0

0.8
FFT (n=31)

0.6

0.4
CM (n=70)
0.2

0
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Figure 2. Survival curves for bipolar patients assigned to family-focused
treatment (FFT) and medication or crisis management (CM) and medication
(intent-to-treat analysis, N = 101). The pretreatment assessment interval
spanned weeks 0 to 4; the active period of psychosocial intervention, weeks
4 to 43; and the posttreatment follow-up interval, weeks 44 to 104.
Comparison of the curves revealed that patients undergoing FFT had longer
survival intervals without experiencing disease relapse than patients
undergoing CM (Wilcoxon 21 = 8.71, P = .003).

lapse and in 6 (12%) of the 52 patients who did not experience relapse or terminated prematurely (21 = 7.69,
P=.006).
TREATMENT OUTCOME

*Differences between the FFT and CM groups in relapse and nonrelapse
rates were statistically significant (23 = 13.03, P⬍.005). The following were
adapted from the outcome definitions of Nuechterlein et al68,69: continuous
stable remission, persisting symptoms followed by improvement or
remission, stable, persisting symptoms, remission followed by mild
exacerbation, remission followed by significant exacerbation, remission
followed by relapse, persisting symptoms followed by significant
exacerbation, and unchanged.

The FFT and CM groups did not differ in early termination: 16 (23%) of the 70 CM patients and 3 (10%)
of the 31 FFT patients withdrew before 6 months
(21 =2.44, P=.12). Of the remaining 82 patients, 11 CM
patients and 6 FFT patients withdrew between 6 and 24
months (Figure 1). Thus, 43 (61%) of 70 participants assigned to CM and 22 (71%) of 31 assigned to FFT were
retained for the full 24 study months (21 = 0.85, P =.36).
Assignments of relapse or nonrelapse status were
made for the 82 participants (54 undergoing CM, 28 undergoing FFT) with at least 6 months of follow-up. Two
independent raters who were unaware of therapy assignments or medication regimens sorted participants’ longitudinal SADS-C data into 1 of 9 categories of outcome, including 3 categories of relapse, 5 categories of
nonrelapse, and 1 category indicating unchanged status
(high persisting symptoms throughout follow-up; Table
2). Interrater reliability () for these classifications, based
on ratings of all study cases, was 0.75 (P⬍.001).
Of the 82 patients, 28 had their conditions classified as never relapsed at follow-up (34%) and 5 (6%) as
unchanged. A total of 49 patients (60%) had at least 1
relapse during the prospective period (Table 2), 19 (39%)
of whom experienced relapse within the first 6 months,
16 (33%) between months 6 and 12, and 14 (29%) between months 12 and 24. Hospitalization occurred in 17
(35%) of the 49 patients who experienced disease re(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 60, SEP 2003
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Relapse and Survival Time
Of the 70 patients assigned to CM, 38 (54%) experienced
disease relapse during the 2-year follow-up, 12 (17%) survived without disease relapse, 4 (6%) were unchanged, and
16 (23%) terminated prematurely (Table 2). Of the 31 FFT
patients, 11 (35%) experienced disease relapse at followup, 16 (52%) survived without disease relapse, 1 (3%) was
unchanged, and 3 (10%) terminated prematurely. The
group differences in relapse and nonrelapse rates were significant (23 =13.03, P⬍.005). Survival analyses using the
Kaplan-Meier method revealed that the conditions of patients undergoing FFT remained remitted or partially remitted (without relapsing) for longer intervals than the
conditions of patients undergoing CM (Wilcoxon 12 =8.71;
P=.003; hazard ratio, 0.38; 95% confidence interval [CI],
0.20-0.75). On average, patients undergoing FFT survived for 73.5±28.8 weeks, whereas patients undergoing
CM survived for 53.2±39.6 weeks (Figure 2). Familyfocused therapy was associated with longer survivorship
even when the 5 unchanged patients were omitted from
the analysis (Wilcoxon 12=9.54; P=.002; hazard ratio, 0.37;
95% CI, 0.19-0.72).
None of the following pretreatment variables altered the effects of psychosocial treatment on survival time:
SADS-C total affective symptom scores (or mania or depression composite scores) at study intake or at the
1-month pretreatment assessment, baseline pharmacotherapy intensity scores, polarity of the index study episode, age or sex, socioeconomic status, number of prior
episodes, age at illness onset, or inpatient vs outpatient
status at entry. The SADS-C total affective symptoms at 1
month were independently associated with more rapid relapse (12 =4.82; P=.03; hazard ratio, 1.57; 95% CI, 1.0-2.3).
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A repeated-measure, mixed-model ANOVA revealed a
main effect of time on total affective symptom scores
(F7,549 = 18.37; P⬍.001; N = 101), indicating that patients, on average, improved significantly during the 24
months. There was no main effect of psychosocial treatment group (F1,93.5 = 0.45, P = .50) in predicting total affective symptoms, but there was a statistically reliable
treatment group⫻time interaction (F7,549 =2.81, P=.007).
As indicated in Figure 3, patients in the FFT group had
equivalent affective symptom scores to patients in the CM
group for the first 6 study months but then stabilized at
lower levels of symptom severity. This group⫻ time interaction remained robust after covarying patients’ total
affective symptoms during the intake study episode
(F7,554 =2.88, P=.006) or at the 1-month pretreatment assessment (F7,547 = 2.57, P = .01).
A close examination of the polarity of symptoms revealed a treatment⫻time interaction on SADS-C depression scores at follow-up (F7,545 = 2.91, P = .005). This interaction remained statistically reliable after covarying
depression symptoms at intake (F7,555 =3.05, P=.004) and
at 1 month (F7,546 =2.65, P=.01). Family-focused therapy
patients also had lower average mania scores across time
than CM patients, a main effect of treatment group that
approached significance (F1,84.4 =3.52, P=.06). The magnitude of this group difference was not diminished by
covarying mania scores at study intake (F1,85 = 4.01,
P = .049) or at the 1-month pretreatment assessment
(F1,84.4 = 3.06, P = .08). Finally, the effects of psychosocial treatment on depression and mania scores were not
explained by patients’ sex, socioeconomic status, number of prior episodes, or age at onset.
Pharmacotherapy Regimens and Adherence
The 2 psychosocial groups (FFT and CM) could not be
distinguished on drug treatment intensity scores (0-4
scale) at study entry, the 1-month pretreatment assessment, or any point of follow-up (F7,537 =1.06, P=.39). The
groups were also equivalent at all time points on the frequency of psychiatry visits, the use of lithium carbonate
vs the anticonvulsants, or the use of adjunctive antidepressants or antipsychotics (P⬎.10 for all).
In contrast, patients undergoing FFT had higher
mean drug adherence scores (1-3 scale) during the follow-up (2.77 ± 0.43) than patients undergoing CM
(2.56±0.48; F1,79.3 =4.48, P=.04). This finding raised the
possibility that drug adherence mediated the effects of
FFT and CM on the trajectory of mood disorder symptoms. To examine this possibility, we used repeatedmeasure, mixed-model ANOVAs to examine treatment
group as an independent variable, depression and mania scores as repeated dependent variables, and medication adherence scores at each point of follow-up as timedependent covariates.70 These analyses revealed no effect
of drug adherence on depression scores at follow-up
(F14,448 = 1.26, P = .23), but the psychosocial treatmentby-time interaction remained reliable (F7,430 =2.52, P=.02).
In contrast, patients who were more medically adherent
had consistently lower mania scores over time than pa(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 60, SEP 2003
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Symptom Type and Severity
3

CM (n=70)

FFT (n=31)

2

0

2

4

6

8

10

12

14

16

18

20

22

24

Months of Follow-up

Figure 3. Mean total affective symptom scores throughout 24 study months
among patients in family-focused treatment (FFT) and medication or crisis
management (CM) and medication (intent-to-treat analysis, N = 101). Total
affective symptoms were calculated by averaging 18 items from the
Schedule for Affective Disorders and Schizophrenia, Change Version,55 which
measured depressive symptoms and manic symptoms. A repeated-measure,
mixed-model analysis of variance revealed a treatment ⫻ time interaction
(F7,549 = 2.81, P = .007), indicating that patients undergoing FFT showed
greater reductions in total affective symptoms over time than patients
undergoing CM.

tients who were less adherent (F14,469 =3.64, P⬍.001). Furthermore, the main effect of psychosocial treatments on
mania scores disappeared once drug adherence scores
were covaried (F1,79.1 = 0.6, P = .43), suggesting that adherence mediated the effects of the psychosocial interventions on mania symptoms.
COMMENT

This study demonstrates that a 9-month program of FFT,
administered with pharmacotherapy and initiated during the postepisode phases of bipolar I disorder, is associated with longer relapse-free intervals during 2 years
than a less intensive psychoeducational intervention (CM)
and pharmacotherapy. The hazard ratio of 0.38 reflects
a 3-fold higher rate of survival in the FFT group (52%)
than the CM group (17%), a 35% reduction in relapse
rates (35% in FFT vs 54% in CM), and an average duration of survival almost 5 months longer in FFT (73.5
weeks) vs CM patients (53.2 weeks). The benefits of family intervention extended beyond the 9-month period of
active treatment: patients undergoing FFT showed greater
stabilization of mood disorder symptoms, particularly depression, during the 2 years. Similar benefits of family
psychoeducation during 18- to 24-month periods are
found in schizophrenia studies,71-74 especially when maintenance family sessions are given during the posttreatment intervals.
How do the present findings compare with the results of other randomized trials of psychosocial intervention in bipolar I disorder? In a 1-year trial, Lam et
al35 found a lower rate of relapse (21/48, 44%) among bipolar patients treated with medication and individual cognitive-behavioral therapy (average, 16 sessions) than
among patients treated with medication and clinical management (36/48, 75%). Their observed hazard ratio (0.40;
95% CI, 0.21-0.74) was nearly identical to ours. In an
18-month randomized study of 69 patients, Perry et al36
reported a 30% reduction in manic relapses from a comWWW.ARCHGENPSYCHIATRY.COM
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bination of drug treatment and individual psychoeducation (7-12 sessions) when compared with drug treatment and routine care. It seems that adjunctive
psychosocial interventions, both individual and family,
decrease relapse risk in bipolar disorder by 30% to 40%
during intervals that range from 12 to 24 months.
The present study has several limitations. First, it
compares a relatively intensive outpatient program (21
home-based family sessions) to treatment with less frequent therapist-patient contact (2 home-based family sessions and follow-up crisis intervention). This design was
chosen because at the study’s inception, there were no
empirically supported individual or group treatments for
bipolar disorder that could serve as credible comparisons. Instead, we chose a treatment-as-usual comparison that reflected what many bipolar patients received
in the community. The CM condition provided a control for the frequency of research assessments, the passage of time, and nonspecific factors such as the coordination of emergency interventions by therapists and
physicians. Nonetheless, the superior effects of FFT may
have been due to its greater frequency and, by extension, the greater opportunity for clinicians or caregivers
to intervene when prodromal symptoms of relapse appeared.
Relevant to these design considerations are the results of another 2-year randomized trial, which assigned 53 bipolar, manic patients to FFT and medication or to equally intensive (21 sessions) individual
educational therapy and medication, administered in an
outpatient clinic setting.33 Patients undergoing FFT had
lower rates of relapse (28%) and rehospitalization (12%)
than patients in individual therapy (60% and 60%, respectively) but only during a 1-year posttreatment interval. These results suggest that the effects of FFT are
not simply due to its frequency and duration. They also
suggest that families require a period of absorption of new
skills and coping strategies before the benefits of family
therapy relative to comparably paced individual interventions can be observed.
A second study limitation was the lack of control
over patients’ drug regimens. This study was a management trial, in which pharmacotherapy was delivered according to clinicians’ judgments rather than predetermined drug decision trees administered under controlled
conditions.6,75 The latitude given physicians did not seem
to benefit one psychosocial group over the other. Nonetheless, evaluating psychosocial interventions as a function of specific medication options (eg, mood stabilizers
with vs without antidepressants) or dosing strategies, as
is being done in the Systematic Treatment Enhancement Program for Bipolar Disorder,76,77 should strengthen
the internal validity of future trials.
By what mechanisms do family interventions contribute to more benign outcomes of bipolar disorder? A
secondary hypothesis was that family psychoeducation,
because of its focus on the biological underpinnings of
bipolar disorder and the critical role of medication in prophylaxis, would enhance patients’ drug adherence. We
also predicted that regular participation of caregivers
would increase the likelihood that instances of noncompliance would be identified early and derailed. Indeed,
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FFT patients were more consistent with their medications than CM patients.
Several randomized trials involving schizophrenia
patients found that the clinical effects of family interventions are independent of their effects on drug compliance,42-43,46,78 although not all trials have examined this issue directly. In the present study, compliance with mood
stabilizers mediated the effects of family intervention on
bipolar, manic symptoms but not depressive symptoms.
This pattern of results is consistent with the observation
that mood stabilizers are more effective in controlling manic
than depressive symptoms.79-81 However, we cannot conclude that medical adherence was causally related to lower
manic symptoms in the FFT group, because data on adherence and mood symptoms were collected during retrospective intervals. Thus, the reemergence of manic symptoms may have contributed to poorer drug adherence in
the same or the following study interval. Intervention studies that include daily diaries of moods82,83 and drug compliance during prospective periods may help to disentangle the direction of these relationships.
Possibly, mania is a more purely biologically driven
phenomenon than bipolar depression, with onsets more
readily attributable to medication inconsistency, sleep deprivation, circadian disruption, or behavioral activation.21,22,84-86 In contrast, social and familial support has
been found to protect against depression in bipolar and
unipolar affective disorders, but the role of these variables in manic recurrences is unclear.86-88 An analysis of
laboratory interactional data from a subset of 44 families in this sample revealed that treatment-related improvements in family communication skills were more
closely associated with reductions in patients’ depressive than manic symptoms.56 Thus, manic and depressive symptoms may be influenced by different constellations of risk and protective factors. Possibly, medication
and family intervention are complementary approaches
that, if administered together, lead to greater control over
fluctuations of both poles of the disorder.
Psychosocial interventions are by no means substitutes for pharmacotherapy, but they may augment mood
stabilizers in protecting patients from symptom deterioration as well as enhance compliance with maintenance
treatments. Studies of the cost-effectiveness of manualbased psychosocial approaches in socioeconomically diverse settings, which include bipolar patients with a
broader range of illness presentations, are essential to extending these observations beyond the laboratory.
Submitted for publication December 2, 2002; final revision
received February 10, 2003; accepted February 11, 2003.
This research was supported by grants R29MH43931,
R01MH42556, and R21MH55101 from the National Institute of Mental Health; a Distinguished Investigator Award
(Dr Miklowitz) from the National Alliance for Research on
Schizophrenia and Depression, Chicago, Ill; and grant
9009473A from the John D. and Catherine T. MacArthur
Foundation Network on the Psychobiology of Depression,
Chicago.
This study was presented in part at the Annual Meeting of the American Psychiatric Association; May 21, 2002;
Philadelphia, Pa.
WWW.ARCHGENPSYCHIATRY.COM

©2003 American Medical Association. All rights reserved.
Downloaded From: http://archpsyc.jamanetwork.com/ on 05/26/2016

We thank Aparna Kalbag, PhD, Kristin Powell, PhD,
Natalie Sachs-Ericsson, PhD, Jennifer Sacher, PhD, Dawn
Taylor, PhD, Barbara Dausch, PhD, Ana Magana-Amato,
MA, and Richard Warner, MD, for their assistance in data
collection and the provision of treatment; Jim Mintz,
PhD, for statistical consultation; and the late Michael J.
Goldstein, PhD, for conceptual guidance.
Corresponding author and reprints: David J. Miklowitz, PhD, Department of Psychology, Davie Hall, Campus Box 3270, University of North Carolina at Chapel Hill,
Chapel Hill, NC 27599-3270 (e-mail: miklow@email
.unc.edu).
REFERENCES
1. McElroy SL, Keck PE Jr. Pharmacologic agents for the treatment of acute bipolar mania. Biol Psychiatry. 2000;48:539-557.
2. Tondo L, Baldessarini RJ, Hennen J, Floris G. Lithium maintenance treatment of
depression and mania in bipolar I and bipolar II disorders. Am J Psychiatry. 1998;
155:638-645.
3. Suppes T, Dennehy EB, Gibbons EW. The longitudinal course of bipolar disorder. J Clin Psychiatry. 2000;61:23-30.
4. Gitlin MJ, Swendsen J, Heller TL, Hammen C. Relapse and impairment in bipolar disorder. Am J Psychiatry. 1995;152:1635-1640.
5. Gelenberg AJ, Kane JN, Keller MB, Lavori P, Rosenbaum JF, Cole K, Lavelle J.
Comparison of standard and low serum levels of lithium for maintenance treatment of bipolar disorders. N Engl J Med. 1989;321:1489-1493.
6. Harrow M, Goldberg JF, Grossman LS, Meltzer HY. Outcome in manic disorders: a naturalistic follow-up study. Arch Gen Psychiatry. 1990;47:665-671.
7. Markar HR, Mander AJ. Efficacy of lithium prophylaxis in clinical practice. Br J
Psychiatry. 1989;155:496-500.
8. Shapiro DR, Quitkin FM, Fleiss JL. Response to maintenance therapy in bipolar
illness. Arch Gen Psychiatry. 1989;46:401-405.
9. Keck PE Jr, McElroy SL, Strakowski SM, West SA, Sax KW, Hawkins JM, Bourne
ML, Haggard P. 12-month outcome of patients with bipolar disorder following hospitalization for a manic or mixed episode. Am J Psychiatry. 1998;155:646-652.
10. Keller MB, Lavori PW, Coryell W, Andreasen NC, Endicott J, Clayton PJ, Klerman GL, Hirschfeld RMA. Differential outcome of pure manic, mixed/cycling, and
pure depressive episodes in patients with bipolar illness. JAMA. 1986;255:31383142.
11. Keller MB, Lavori PW, Coryell W, Endicott J, Mueller TI. Bipolar I: a five-year prospective follow-up. J Nerv Ment Dis. 1993;181:238-245.
12. Coryell W, Scheftner W, Keller M, Endicott J, Maser J, Klerman GL. The enduring psychosocial consequences of mania and depression. Am J Psychiatry. 1993;
150:720-727.
13. Goldberg JF, Harrow M, Grossman LS. Course and outcome in bipolar affective
disorder: a longitudinal follow-up study. Am J Psychiatry. 1995;152:379-385.
14. Hammen C, Gitlin M, Altshuler L. Predictors of work adjustment in bipolar I patients: a naturalistic longitudinal follow-up. J Consult Clin Psychol. 2000;68:220225.
15. Tohen M, Strakowski SM, Zarate CJ, Hennen J, Stoll AL, Suppes T, Faedda GL,
Cohen BM, Gebre-Medhin P, Baldessarini RJ. The McLean-Harvard firstepisode project: 6-month symptomatic and functional outcome in affective and
nonaffective psychoses. Biol Psychiatry. 2000;48:467-476.
16. Prien RF, Rush AJ. National Institute of Mental Health workshop report on the
treatment of bipolar disorder. Biol Psychiatry. 1996;40:215-220.
17. Miklowitz DJ, Goldstein MJ, Nuechterlein KH, Snyder KS, Mintz J. Family factors and the course of bipolar affective disorder. Arch Gen Psychiatry. 1988;45:
225-231.
18. Priebe S, Wildgrube C, Muller-Oerlinghausen B. Lithium prophylaxis and expressed emotion. Br J Psychiatry. 1989;154:396-399.
19. O’Connell RA, Mayo JA, Flatow L, Cuthbertson B, O’Brien BE. Outcome of bipolar disorder on long-term treatment with lithium. Br J Psychiatry. 1991;159:123129.
20. Geller B, Craney JL, Bolhofner K, Nickelsburg MJ, Williams M, Zimerman B. Twoyear prospective follow-up of children with a prepubertal and early adolescent
bipolar disorder phenotype. Am J Psychiatry. 2002;159:927-933.
21. Malkoff-Schwartz S, Frank E, Anderson B, Sherrill JT, Siegel L, Patterson D, Kupfer
DJ. Stressful life events and social rhythm disruption in the onset of manic and
depressive bipolar episodes: a preliminary investigation. Arch Gen Psychiatry.
1998;55:702-707.

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 60, SEP 2003
911

22. Johnson SL, Sandrow D, Meyer B, Winters R, Miller I, Solomon D, Keitner G.
Increases in manic symptoms following life events involving goal-attainment.
J Abnorm Psychol. 2000;109:721-727.
23. Hammen C, Gitlin MJ. Stress reactivity in bipolar patients and its relation to prior
history of the disorder. Am J Psychiatry. 1997;154:856-857.
24. Lenzi A, Lazzerini F, Placidi GF, Cassano GB, Akiskal HS. Predictors of noncompliance with lithium and carbamazepine regimens in the long-term treatment of
recurrent mood and related psychotic disorders. Pharmacopsychiatry. 1989;22:
34-37.
25. Aagaard J, Vestergaard P, Maarbjerg K. Adherence to lithium prophylaxis, II: multivariate analysis of clinical, social, and psychosocial predictors of nonadherence. Pharmacopsychiatry. 1988;21:166-170.
26. Connelly CE, Davenport YB, Nurnberger JI. Adherence to treatment regimen in a
lithium carbonate clinic. Arch Gen Psychiatry. 1982;39:585-588.
27. Frank E, Prien RF, Kupfer DJ, Alberts L. Implications of noncompliance on
research in affective disorders. Psychopharmacol Bull. 1985;21:37-42.
28. Kucera-Bozarth K, Beck NC, Lyss L. Compliance with lithium regimens. J Psychosoc Nurs Ment Health Serv. 1982;10:11-15.
29. Aagaard J, Vestergaard P. Predictors of outcome in prophylactic lithium treatment: a 2-year prospective study. J Affect Disord. 1990;18:259-266.
30. Clarkin JF, Glick ID, Haas GL, Spencer JH, Lewis AB, Peyser J, Demane N, GoodEllis M, Harris E, Lestelle V. A randomized clinical trial of inpatient family intervention, V: results for affective disorders. J Affect Disord. 1990;18:17-28.
31. Clarkin JF, Carpenter D, Hull J, Wilner P, Glick I. Effects of psychoeducational
intervention for married patients with bipolar disorder and their spouses. Psychiatr Serv. 1998;49:531-533.
32. Miklowitz DJ, Goldstein MJ. Behavioral family treatment for patients with bipolar affective disorder. Behav Modif. 1990;14:457-489.
33. Rea MM, Tompson M, Miklowitz DJ, Goldstein MJ, Hwang S, Mintz J. Family
focused treatment vs individual treatment for bipolar disorder: results of a randomized clinical trial. J Consult Clin Psychol. 2003;71:482-492.
34. Cochran SD. Preventing medical noncompliance in the outpatient treatment of
bipolar affective disorders. J Consult Clin Psychol. 1984;52:873-878.
35. Lam DH, Watkins ER, Hayward P, Bright J, Wright K, Kerr N, Parr-Davis G, Sham
P. A randomised controlled study of cognitive therapy for relapse prevention for
bipolar affective disorder: outcome of the first year. Arch Gen Psychiatry. 2003;
60:145-152.
36. Perry A, Tarrier N, Morriss R, McCarthy E, Limb K. Randomised controlled trial
of efficacy of teaching patients with bipolar disorder to identify early symptoms
of relapse and obtain treatment. BMJ. 1999;16:149-153.
37. Scott J, Garland A, Moorhead S. A pilot study of cognitive therapy in bipolar disorders. Psychol Med. 2001;31:459-467.
38. Frank E, Swartz HA, Mallinger AG, Thase ME, Weaver EV, Kupfer DJ. Adjunctive
psychotherapy for bipolar disorder: effects of changing treatment modality. J Abnorm Psychol. 1999;108:579-587.
39. Miklowitz DJ, Goldstein MJ. Bipolar Disorder: A Family-Focused Treatment Approach. New York, NY: Guilford Press; 1997.
40. Goldstein MJ, Rodnick EH, Evans JR, May PRA, Steinberg MR. Drug and family
therapy in the aftercare of acute schizophrenics. Arch Gen Psychiatry. 1978;35:
1169-1177.
41. Liberman RP, Wallace CJ, Falloon IRH, Vaughn CE. Interpersonal problemsolving therapy for schizophrenics and their families. Compr Psychiatry. 1981;
22:627-629.
42. Falloon IRH, Boyd JL, McGill CW, Williamson M, Razani J, Moss HB, Gilderman
AM, Simpson GM. Family management in the prevention of morbidity of schizophrenia. Arch Gen Psychiatry. 1985;42:887-896.
43. Leff J, Kuipers L, Berkowitz R, Sturgeon D. A controlled trial of social intervention in the families of schizophrenic patients: two-year follow-up. Br J Psychiatry. 1985;146:594-600.
44. Leff J, Berkowitz R, Shavit N, Strachan A, Glass I, Vaughn C. A trial of family
therapy versus a relatives’ group for schizophrenia. Br J Psychiatry. 1989;154:
58-66.
45. Tarrier N, Barrowclough C, Porceddu K. The community management of schizophrenia: a controlled trial of a behavioral intervention with families to reduce relapse. Br J Psychiatry. 1988;153:532-542.
46. Hogarty GE, Anderson CM, Reiss DJ, Kornblith SJ, Greenwald DP, Ulrich RF, Carter
M. Family psychoeducation, social skills training, and maintenance chemotherapy in the aftercare of schizophrenia. Arch Gen Psychiatry. 1991;48:340347.
47. Randolph ET, Eth S, Glynn SM, Paz GC, Leong GB, Shaner AL, Strachan A, van
Vort W, Escobar JI, Liberman RP. Behavioral family management in schizophrenia: outcome of a clinic-based intervention. Br J Psychiatry. 1994;164:501-506.
48. Xiong W, Phillips MR, Hu X, Wang R, Dai Q, Kleinman J, Kleinman A. Familybased intervention for schizophrenic patients in China: a randomised controlled
trial. Br J Psychiatry. 1994;165:239-247.

WWW.ARCHGENPSYCHIATRY.COM

©2003 American Medical Association. All rights reserved.
Downloaded From: http://archpsyc.jamanetwork.com/ on 05/26/2016

49. Zhang M, Wang M, Li J, Phillips MR. Randomised-control trial of family intervention for 78 first-episode male schizophrenic patients: an 18-month study in
Suzhou, Jiangsu. Br J Psychiatry. 1994;165(suppl 1):96-102.
50. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders, Revised Third Edition. Washington, DC: American Psychiatric Association; 1987.
51. Spitzer RL, Williams, JB, Gibbon M, First MB. The Structured Clinical Interview
for DSM-III-R (SCID), I: history, rationale, and description. Arch Gen Psychiatry. 1992;49:624-629.
52. Cohen J. A coefficient of agreement for nominal scales. Educ Psychol Meas. 1960;
20:37-46.
53. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition. Washington, DC: American Psychiatric Association;
1994.
54. Hollingshead A, Redlich F. Social Class and Mental Illness. New York, NY: John
Wiley & Sons; 1958.
55. Spitzer RL, Endicott J. Schedule for Affective Disorders and Schizophrenia, Change
Version. New York: New York State Psychiatric Institute; 1978.
56. Simoneau TL, Miklowitz DJ, Richards JA, Saleem R, George EL. Bipolar disorder and family communication: effects of a psychoeducational treatment program. J Abnorm Psychol. 1999;108:588-597.
57. Zubin J, Spring B. Vulnerability—a new view of schizophrenia. J Abnorm Psychol. 1977;86:103-126.
58. George EL, Taylor DO, Miklowitz, DJ. A case management protocol for patients
with bipolar disease. Bipolar Update. 2002;1:12-13.
59. Weisman AG, Okazaki S, Gregory J, Goldstein MJ, Tompson MC, Rea M, Miklowitz DJ. Evaluating therapist competency and adherence to behavioral family
management with bipolar patients. Fam Process. 1998;37:107-121.
60. Keller MB. Undertreatment of major depression. Psychopharmacol Bull. 1988;
24:75-80.
61. Kaplan EL, Meier P. Nonparametric estimation from incomplete observations.
J Am Stat Assoc. 1958;53:457-481.
62. Kalbfleisch JD, Prentice RL. The Statistical Analysis of Failure Time Data. New
York, NY: John Wiley & Sons; 1980.
63. Cox DR. Regression models and life tables. J R Stat Soc B. 1972;34:187-220.
64. Laird NM, Ware JH. Random-effects models for longitudinal data. Biometrics.
1982;38:963-974.
65. Coryell W, Endicott J, Keller M. Outcome of patients with chronic affective disorder: a five-year follow-up. Am J Psychiatry. 1990;147:1627-1633.
66. Tohen M, Waternaux CM, Tsuang MT. Outcome in mania: a 4-year prospective
follow-up of 75 patients utilizing survival analysis. Arch Gen Psychiatry. 1990;
47:1106-1111.
67. Strakowski SM, Keck PE, McElroy SL, West SA, Sax KW, Hawkins JM, Kmetz
GF, Upadhyaya VH, Turgul KC, Bourne ML. Twelve-month outcome after a first
hospitalization for affective psychosis. Arch Gen Psychiatry. 1998;55:49-55.
68. Nuechterlein KH, Dawson ME, Gitlin M, Ventura J, Goldstein MJ, Snyder KS, Yee
CM, Mintz J. Developmental processes in schizophrenia disorders: longitudinal
studies of vulnerability and stress. Schizophr Bull. 1992;18:387-425.
69. Nuechterlein KH, Snyder KS, Dawson ME, Rappe S, Gitlin M, Fogelson D. Expressed emotion, fixed-dose fluphenazine decanoate maintenance, and relapse
in recent-onset schizophrenia. Psychopharmacol Bull. 1986;22:633-639.

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 60, SEP 2003
912

70. Lavori PW, Dawson R, Mueller TB. Causal estimation of time-varying treatment
effects in observational studies: application to depressive disorder. Stat Med.
1994;13:1089-1100.
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