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received TAU, while the experimental group received additional psychoeducation.

Results: The survival analysis showed significant differences in terms of time to first
hospitalization of up to 4-year follow-up: the patients in the psychoeducation group
showed a longer time free from hospitalizations than the control group. Concerning the
predictors of time to first hospitalization, the only factor that showed a trend to statistical
significance was psychoeducation.

Conclusions: This is one of few studies assessing the long-term effectiveness of
psychoeducation in a naturalistic setting. The data confirm that psychoeducation can
impact iliness course, in terms of longer time free from hospitalizations.

Trial registration: ISRCTN17827459
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INTRODUCTION

Bipolar disorder (BD) is a chronic and recurrent mental disorder, which often causes severe disability
among people who suffer from it. Even though medication is needed, the role of psychosocial factors
both in the onset and in the progression of BD has become progressively evident and has led to the
development of several psychosocial approaches as adjunctive treatment to pharmacological therapies.
Among the several psychological treatments, psychoeducation has shown its efficacy, so that recent
reviews of evidence-based guidelines for the clinical management of BD state that “all patients with
BD should be offered group or individual psychoeducation” (1, 2). Many studies have confirmed that
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psychoeducation is effective in helping people with BD detect early
signs and implement behavioral measures to prevent full-blown
episodes, which are frequently associated with high morbidity and
more hospitalizations (3-7). Moreover, Chatterton and colleagues (8)
in their meta-analysis showed that psychoeducation is very effective
to improve medication adherence. A current review, aimed to assess
the literature on the efficacy of several types of psychoeducation
(individual, group, family, internet-based), showed that group and
family psychoeducation are the most efficacious; in contrast, the
individual and internet psychoeducation need further study (9).

Although to date the benefits of group psychoeducation in the
management of BD are well known, the evidence that the positive
effects of psychoeducation persist over time is still weak; moreover,
there are few studies about effectiveness of psychoeducation
provided in ordinary Mental Health Services, as it was investigated
in the present study. Meyer and Hautzinger (10) have shown,
for example, that there were no differences in relapse between
treatment conditions over 2-year follow-up, pointing out that some
shared aspects, such as information or regular mood monitoring,
might explicate the effects of psychological treatment for BD.

In a previous study, we evaluated the effectiveness of
psychoeducation at 1-year follow-up (11) comparing two groups:
one group attended psychoeducation and one group was in a
waiting list (control group).

The results showed that the number of patients hospitalized
during the 1-year follow-up, the mean number of hospitalizations
per patient, and the mean number of hospitalization days were
significantly lower for psychoeducation patients.

In this study, we want to evaluate the outcomes of
psychoeducation at 4-year follow-up, in order to assess the long-
term effectiveness of psychoeducation over time. Furthermore,
we wanted to see if there are variables that can predict who will
better respond to psychoeducation. In fact, there are still two
key questions that need to be addressed: how to predict who
will most benefit from psychoeducation, and therefore to which
patients to recommend it.

MATERIALS AND METHODS
Study Design

This controlled study involved two groups of outpatients:
patients in the experimental group received treatment as
usual (TAU), consisting of one monthly visit with the treating
psychiatrist and pharmacological treatment specific for BD, and
additional psychoeducation according to Colom and Vieta's
model (12); patients in the control group received only TAU.
During the 4-year follow-up, all participants continued to receive
TAU; the experimental group did not receive boosting sessions
of psychoeducation.

Participants
One hundred and twenty-seven outpatients with BD, aged 18-65
years, were involved in this study. Eighteen were excluded: 13 not
meeting inclusion criteria and 5 declined to participate.

The study is a pragmatic trial conducted under routine
conditions and so randomization was not possible. Two DMHs

(DMH-A and DMH-B) located in Brescia, a northern Italian
town, were involved: patients were selected and evaluated at
both DMHs. Psychoeducation was implemented only at DMH-
A; DMH-B, where psychoeducation was never implemented
for organizational reasons, represented the control group (11).
Furthermore, during the 4-year follow-up, 13 (28.8%) patients
dropped out of treatment at DMH-B; since the size of the control
sample became too small for a proper comparison, we randomly
selected 20 additional patients meeting inclusion criteria from
the DMH-B electronic registry to be added to the original
control sample; these patients underwent the same evaluation of
the original sample (see below).

Inclusion criteria were diagnosis of BD type I or II; being
euthymic for at least 3 months; information about illness course
during >18 months prior to start of psychoeducation (collected
from the medical record and from the psychiatrist); willingness
to continue current medication; and written informed consent to
participate in group psychoeducation. Exclusion criteria included
all DSM-IV Axis I disorders; mental retardation (IQ <70); current
substance use such as alcohol, cannabis, cocaine, etc. (except for
tobacco smoking); organic brain damage, or deafness. Patients
undergoing any structured form of psychological treatment were
also excluded.

The study was approved by Ethical Committee of the Saint
John of God, Fatebenefratelli of Brescia (N° 96/2009/1). All
procedures performed in this study were in accordance with
the 1964 Helsinki declaration and its later amendments or
comparable ethical standards. All participants have written/
wrote informed consent to participate in group psychoeducation.

Psychoeducation Group

Group psychoeducation was performed according to Colom and
Vieta's model, consisting of 21 weekly sessions of 90 min, each
aiming at improving four main areas: illness awareness, treatment
adherence, early detection of warning signs of a probable
episode, and lifestyle regularity (12). The psychoeducation was
delivered in groups of 8-12 participants, conducted by two
clinical psychologists, who had previously attended a training
psychoeducation course directly held by Francesc Colom.
Patients missing more than five sessions were excluded from the
group to avoid the potential for insufficient treatment “dosages”
in cases producing nil results.

Standardized Assessment

Before inclusion in the study, all patients in both groups
were assessed through the following tools: the Structured
Clinical Interview for DSM-IV Axis I (SCID-I) to confirm
BD diagnosis; the Young Mania Rating Scale (YMRS), and
the Hamilton Rating Scale for Depression (HAM-D-17) in
order to assess euthymia. The cut-offs of HAM-D-17 < 8 and
YMRS <6 were identified by previous studies (13). There were
no differences between the two groups in the mean level of
mood symptoms at the baseline. The average of the HAM-D-17
total score was 4.64 (SD = 3.5) for the psychoeducation group
and 5.14 (SD = 3.1) for the control group (U = 817: p = 0.344).
The average of the YMRS total score was 3.7 (SD = 3.3) for
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the psychoeducation group and 3.8 (SD = 3.3) for the control
group (U = 1207: p = 0.830).

Personality disorders were detected through the clinician's
diagnosis in medical records. Finally, socio-demographic,
clinical, and treatment-related information were collected
through the Patient Schedule.

Main Outcome Measurements

The main aims of this study were: (a) to assess the number
and the days of hospitalizations, and the number of people
hospitalized at 4-year follow-up; (b) to assess the effectiveness of
psychoeducation in ordinary mental health services in terms of
time to first hospitalization during the 4-year follow-up; and (c)
to identify possible variables associated with better outcome over
time with BD patients who attended group psychoeducation, and
to understand who benefitted from psychoeducation. All data
concerning hospitalization were collected from the Lombardy
Region's electronic Mental Health Information System, which
saves mandatory information concerning all hospital admissions
to all General Hospital Psychiatric Units (GHPUs). As a result,
we ensured that all information concerning hospitalization was
accurate and reliable.

Statistical Analysis
Sample characteristics were provided in terms of descriptive
statistics including frequencies, percentages (for qualitative
variables), and mean and standard deviation (for quantitative
variables). Differences between psychoeducation and control
groups were tested with a chi-square test for categorical variables
and by T-test for Gaussian distributed quantitative variables (or
non-parametric Mann-Whitney test for non-Gaussian variables).
Normality assumption was tested with a Shapiro-Wilk test as well
as Kolmogorov-Smirnov test (data not shown). All tests were
two-tailed and the probability of a type I error was set at p = 0.05.
The Kaplan-Meier (KM) survival analysis was used to
analyze the hospitalization-free curves at 4-year follow-up

time. Differences of KM-curves between the two groups
were evaluated by Log-rank test. Cox proportional-hazards
regression model were performed to analyze the dependency
of time to first hospitalization on predictor variables (14). All
analyses were conducted according to an “intention-to-treat”
model, including all patients who started but did not complete
psychoeducation (drop-outs). Analysis were performed by
using SPSS 23.0 and by survival package of R: A language and
environmental for statistical computing (version 3.4.1).

RESULTS

Patients' Recruitment and Drop-Out

Overall, 109 euthymic outpatients were recruited: 57 patients
were enrolled in the experimental group and 52 in the control
group. In the psychoeducation group, 46 individuals out of
57 (80.7%) completed psychoeducation program, attending a
mean of 19.3 sessions (SD = 0.9). Eleven participants (19.3%)
withdrew from the group for various reasons: manic recurrence
(1 patient), depressive recurrence (1 patient), mixed recurrence
(2 patients), conflicting schedules (3 patients), or disagreement
with the biological approach underlying the cause of BD (4
patients). In all cases, drop-out participants attended a mean of
10.4 sessions (SD = 5.3).

Samples' Socio-Demographic
Characteristics

The samples' characteristics at baseline are reported in Table 1;
both groups were comparable regarding socio-demographic and
clinical characteristics. Despite 20 patients added to the control
group, these results show that the features of new patients did not
diverge from those of the patients in the original control group;
indeed the sociodemographic and clinical characteristics of the
new control group did not differ significantly from those of the
experimental group.

TABLE 1 | Sociodemographic and clinical characteristics of study participants.

Characteristics Psychoeducation group (n =57) Control group (n = 52) Statistical test p-value
Male gender, n (%) 27 (47.4) 27 (561.9) .002 .94
Mean age (sd) 41.5(9.1) 41.7 (10.1) -.120 .90
Mean education, years (sd) 11.8(3.5) 10.6 (3.5) 1.7°0 .07
In employment, n (%) 28 (49.1) 30 (57.6) .802 .37
Marital status, married, n (%) 22 (38.6) 21 (40.9) .032 .84
Diagnostic subtype, bipolar I, n (%) 55 (96.5) 49 (94.2) .31 .57
Rapid cycling*, yes, n (%) 3 (5. 0(0.0) 2.74 .09
Presence of psychotic symptoms*, n (%) 51 (89.4) 39 (78.0) 2.67 .10
Presence of attempted suicide*, n (%) 12 (21.0) 11 (21.1) .007 .94
Mean age of onset, years (sd) 29.0 (8.5) 27.8(8.2) .75° 45
Mean age of first contact with Mental Health Services, years (sd) 32.6 (8.7) 31.8 (9.0) .44° .65
Number of previous hospitalizations*, mean (sd) 0.4 (0.7) 0.3(0.7) 1.3° .34
Personality disorders, n (%) 10 (17.5) 15 (28.8) 2.32 .12

aChi-squared test; df = 1; bt-test; “Mann-Whitney; *Lifetime history; #In the 18 months before the start of psychoeducation.
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Number of People Hospitalized During

the 4-Year Follow-Up

No significant differences between-group (x2 = 3.09, p =
0.109) were observed during the 4-year follow-up: 23 (44.2%)
individuals out of 52 in the control group were hospitalized and
16 (28.1%) out of 57 in the psychoeducation group.

Number of Hospitalizations During

the 4-Year Follow-Up

During the 4-year follow-up, the psychoeducation group had a
mean number of 0.5 (SD = 0.97) hospital admissions versus 0.9
(SD = 1.40) observed among controls (U = 1732; p = 0.076).

Number of Hospitalization Days During
the 4-Year Follow-Up

During the 4-year follow-up, the psychoeducation group reported
a mean of 9.3 (SD = 20.08) hospitalization days as compared to
16.8 (SD = 27.23) in the control group (U = 1735; p = 0.074).

Hospital Admissions and Days of
Hospitalization Among Completers During
the 4-Year Follow-Up

In addition to the “intention-to-treat” analysis, including all
patients who started but did not conclude psychoeducation, we
assessed the effectiveness of psychoeducation among completers
(89.9% of the sample). During the 4-year follow-up, no significant
differences between-group in the number of people hospitalized
were detected: 23 out of 52 control participants had been
hospitalized versus 12 out of 46 in the completer psychoeducation
group (chi-square = 3.50; p = 0.074). However, we observed a
reduction in the mean number of hospitalizations in the group
completing the psychoeducation program, as compared to the
control group (0.3 versus 0.9; U = 14339, p = 0.043) and in mean
days of hospitalization (6.9 versus 16.8; U = 1441, p = 0.042).

Time to Hospitalization At 4-Year
Follow-Up

Figure 1 shows the survival analysis for patients' time to first
hospitalization. The two groups' event curves differed significantly
in terms of time to hospitalization in the ITT analysis (log rank
= 3.9, p < .047). The completers' event curves are shown in
Figure 2. The between-group differences were also significant in
this instance (log rank = 4.3, p < .037). In both cases, the patients
in the psychoeducation group showed a longer time free from
hospitalizations than the control group.

However, it should be noticed that the difference between the
two groups during 4-year follow-up is mainly due to the difference
found at the 1-year follow-up. In fact, in the following years (2-4
years), the differences between the two groups tend to decrease:
this finding is well noticeable looking at Figures 3 and 4.

Predictors of Time to First Hospitalization
No socio-demographic or clinical variables were associated with
a shorter/longer time to first hospitalization [with hazard ratios
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FIGURE 1 | Survival curves for hospitalization at 4-year follow-up (log rank =
3.9, p =.047) (intention to treat analysis).
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FIGURE 2 | Survival curves for hospitalization at 4-year follow-up (log rank =
4.3, p =.037) (completers).
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FIGURE 3 | Survival curves for hospitalization at 1-year follow-up (log rank =
4.34, p =.037) (intention to treat analysis).

(HRs) close to 1; Table 2]. The only factor that showed a trend
to statistical significance with longer time to first hospitalization
was “psychoeducation”: patients who attended psychoeducation
had a longer time to first hospitalization than patients in the
control group (HR = 0.53; 95% CI: 0.28-1.01).
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FIGURE 4 | Survival curves for hospitalization at 2—4 years follow-up (log
rank = 0.65 p =.419) (intention to treat analysis).

TABLE 2 | Predictors of time to remission. Cox proportional-hazards regression
(univariate) models output (completers/[ITT]).

Predictors of Hazard Ratio HR  95% CI of HR p-value
remission time

Gender, female versus male 0.81 0.43-1.53 513
Age, years 0.99 0.96-1.03 742
Education, years 1.01 0.92-1.10 .826
Employed, yes versus no 0.76 0.40-1.43 .394
Marital status, yes versus no 0.78 0.40-1.52 .469
Diagnostic subtype, Bipolar I, 21.9 0.05-930.69 317
yes versus no

Personality disorder, yes 0.76 0.38-1.54 454
versus no

Age of onset, years 1.01 0.98-1.05 .504
Duration of iliness, years 0.98 0.94-1.02 .324
Study group, psychoeducation 0.58 0.28-1.01 .052

versus control

DISCUSSION

To our knowledge, this is one of the few studies that has tested
the long-term effectiveness of psychological interventions
for BD with a long follow-up (13, 15). Furthermore, it is
important to emphasize that in this study, psychoeducation
was provided in a naturalistic setting of mental health services'
daily activities.

Our study confirms that group psychoeducation conferred a
long-lasting prophylactic effect, in terms of longer time free from
hospitalizations, as shown in the survival curves.

However, further analysis shows that differences between the
two groups during the 4 years decrease significantly after the
first-year follow-up. This result suggests that it might be useful to
implementboosting sessions after the end of the psychoeducation,
in order to prolong the period of time free from hospitalization.
The boosting sessions may help patients remember protective
lifestyles and risk factors for BD, and encourage a rigorous
monitoring of prodromes, in order to prevent relapse.

It is interesting to observe that the number of
hospitalizations and days of hospitalization among patients
who completed psychoeducation was also significantly lower

than in the control group. This indicates that patients who
completed psychoeducation were more able to recognize
prodromes early, avoiding the most severe recurrences,
which require hospitalization: even when hospitalization
was necessary, it was shorter. In contrast, according to
ITT analysis, the differences between the groups were not
statistically significant, probably due to the insufficient
“dose”of treatment among non-completers. In any event, even
the ITT analysis shows that those who started psychoeducation
had a number of hospitalizations and days of hospitalization
lower than the control group. Although this difference did not
reach statistical significance, it may be considered clinically
relevant, in particular with regard to the number of days of
hospitalization, which in the psychoeducation group was
almost half of the control group. As a comparison, it is very
doubtful that any mood stabilizer may confer any degree of
protection from recurrences during 4 years following the
discontinuation of medication.

Our results showed how this time-limited single intervention
brought about a major improvement in BD outcome over the
long term (in our case 4 years). Therefore, group psychoeducation
can enhance behavioral and lifestyle changes that seem to be
maintained over time, although some patients might need
boosting sessions, as other studies suggested (13, 16, 17).

The positive effects of psychoeducation would seem
possible because this type of psychosocial treatment cannot be
considered simple information. Psychoeducation produces a
process of awareness on illness that is necessary for an effective
management of BD (13). Indeed, psychoeducation includes
educational and psychosocial targets that need the use of
educational techniques to promote a long-lasting behavioral
change in BD patients. For this reason, it is reasonable to assume
that its effects are maintained over time. This assumption is
confirmed by a recent meta-analysis showing that the greater
improvements in mania symptoms and in social functioning at
long-term follow-up relative to the short term may be indicative
of increased effectiveness of psychoeducation over time (8).

Impacts of Psychoeducation

Psychoeducationis considered veryimportant for people suffering
from BD and their relatives (18), both due to its primary efficacy
for recurrence prevention and its secondary benefit associated
with improved perceived social support, better awareness of BD,
better attitude towards drugs, and access to services. This has
been demonstrated in a recent qualitative research on patients'
subjective experiences of a group psychoeducation intervention
for people with BD, aimed at understanding the feasibility,
acceptability, and impact of psychoeducation (19). It is possible
that these secondary outcomes are determined by certain
informal aspects of group setting, e.g., patients who benefited
from learning from others, feeling less socially isolated. Meeting
other people with BD normalized their illness experience,
delivered a feeling of community. All these aspects contribute to
the most important goal in the treatment of every patient with
a chronic disorder (such as BD), i.e., the improvement of the
perceived quality of life.
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Moreover, thanks to psychoeducation, patients become
more knowledgeable about medication and treatment options,
improving treatment adherence. In fact, they may become more
aware of the importance of drug treatment to prevent relapses. This
leads them to take medication more regularly (8). Other important
effects of psychoeducation include promotion of a more regular
lifestyle and the early detection of prodromal signs, fundamental
factors to improve the course and prognosis of BD (13, 20-22).

Finally, the greater mood stabilization produced by
psychoeducation is a significant achievement in view of recent
discoveries about neuroprogression in BD. Through the
reduction of recurrences, psychoeducation could contrast the
neuroprogression of BD, reducing brain changes and cognitive
impairment (23).

Clinical Implications: Who Benefits

From Psychoeducation?

Recent studies suggested the usefulness of psychoeducation for
relapse prevention only in a selected subgroup of early stage
patients (24-27). Although it seems logical that psychoeducation
should be offered to patients as soon as possible, our results
suggest that this intervention can have a wider range of action.
In our study, important variables usually associated with a worse
course of BD, such as psychotic symptoms, suicide attempts,
Axis II comorbidity, and early age of onset, did not produce any
significant differences on the effectiveness of psychoeducation.
Moreover, it is very important to consider that the secondary
effects of psychoeducation above mentioned, which go beyond
the prevention of relapses, produce a significant improvement in
the patients' quality of life (28), probably due to a higher level of
self-efficacy (29).

From these considerations, we suggest that psychoeducation
should be offered to all patients with BD and not only those at
an early stage of the disease. As stated in the recent evidence-
based guidelines for the clinical management of BD (revised
third edition recommendations from the British Association for
Psychopharmacology), psychoeducation should always be the
preferred psychological intervention for people suffering from
BD (30).

Limitations

This study has some limitations. The most important is its limited
generalizability, caused by lack of randomization and by the small
number of participants involved. Moreover, the primary outcome of
this study were recurrences with hospitalization, but no information
was available on mood instability like hypomanic or moderate
depressive that did not require hospitalization, but which are equally
important from a clinical point of view. Moreover, as the participants
were not followed up, but rather their hospitalization data were
used, it was also not possible to know what other psychological
interventions they may have done over the 4-year period.
Furthermore, most patients suffered by BD 1, so we cannot be sure
that similar results in terms of psychoeducation effectiveness can be
also extended to patients with BD II. Finally, no data on the polarity
of recurrences were also available, as well as on possible life events,
which may increase the likelihood of affective episodes in BD (31).

CONCLUSIONS

The results of this study show that patients who participated
in psychoeducation had a longer time to first hospitalization,
after 4 years, compared to patients who received TAU only.
However, since the effectiveness of psychoeducation tends to
decrease over time, it may be useful to add boosting sessions
after the end of psychoeducation in order to prolong the
period of time free from hospitalization.

Moreover, this study shows that there were not socio-
demographic or clinical variables associated with time to first
hospitalization, but the only factor related to a longer time free
from hospitalizations was the attendance to psychoeducation.

These data confirm that combining pharmacological plus an
evidence-based adjunctive psychosocial intervention, such as
group psychoeducation, is currently the most effective way to
improve BD outcomes. Although many studies have stated that
psychoeducation should be applied as early as possible, our study
shows that psychoeducation can have a wider range of action and
be also useful for patients with a longer history of illness. For this
reason, psychoeducation should be offered to all patients with
BD in Mental Health Services.
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