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Background: Little is known about the extent to which delay of initiation of mood-stabilizing
treatment may influence outcomes in bipolar patients (BP). In this study, our aim was to inves-
tigate the association between delay of mood stabilizer treatment in bipolar patients and life-
time history of suicide attempts.
Method: A consecutive sample of 268 bipolar I outpatients from two teaching hospitals in Brazil
was recruited. The assessment included a socio-demographic history form, a clinical interview re-
garding clinical variables and the Structured Clinical Interview for DSM-IV. Participants were di-
vided into three groups: BP that initiated the first mood stabilizer in the same year of the first
episode of the disease (FMS ≤1), between 1 and 5 years after the first episode of the disease
(1bFMS ≤5), and after 5 years after the first episode of BD (FMS>5).
Results: The mean time from the first episode until the first mood stabilizer medication was
8.6 years (SD 9.8 years). The FMS>5 group, showed a higher lifetime prevalence of suicide at-
tempts than the other two groups (PR=1.75, 95% CI: 1.24–2.47), p=0.001. These results
remained significant after adjusting for potential confounders, (PR=1.82, 95% CI: 1.29–2.60),
p=0.001.
Limitations: This study evaluated patients retrospectively and does not permit a cause-effect re-
lationship.
Conclusion: The present study supports the importance of early diagnosis and early intervention
for BP in order to limit the potentially lethal impact of the disease.

© 2011 Elsevier B.V. All rights reserved.
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1. Introduction

Bipolar disorder (BD) is a chronic and often life-threatening
condition with a lifetime prevalence estimated at 1.0% for
BD type I and 1.1% for BD type II in the general population
(Merikangas et al., 2007). Numerous studies have documented
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a strong association between suicidal behavior and BD. Individ-
uals with BD have lifetime suicide attempt rates of 20% to 56%,
almost 15 times higher than the rates found in the general pop-
ulation (Valtonen et al., 2005), and a recent meta-analysis
reported a similar prevalence of attempted suicide between
BD type II and BD type I of 32.4% and 36.3%, respectively.
(Novick et al., 2010). The Epidemiologic Catchment Area
Study demonstrated that the lifetime rate of suicide attempts
was 29.2% for BD compared to 15.9% for major depressive dis-
order, and 4.2% for all other DSM-III Axis I disorders combined
(Chen and Dilsavier, 1996). It is estimated that 15% to 19% of
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bipolar patients die from suicide (Goodwin and Jamison, 2007;
Harris and Barraclough, 1997).

Delays of 8 years or longer have been reported from the
time of initial symptom onset until the formal diagnosis of BD
(Baldessarini et al., 1999). Over 10% of patients remain non-
responsive to treatment, more than half of all cases will receive
no medical treatment until 5 years after the first episode, and
almost 40% remain insufficiently treated or not treated at all
(Regier et al., 1988). Consequently, there is often a substantial
delay between the onset of BD and the introduction of mood
stabilizing medication, with studies reporting a lag time from
8 to 14 years (Agren and Backlund, 2007; Baldessarini et al.,
2007; Goldberg and Ernest, 2002). This lag may be due to
delay before a first manic or hypomanic episode, or to compli-
cated presentations such as those with mixed episodes or
comorbidities.

To our knowledge, only a few studies have addressed the
relationship of the time span between symptom onset and
initiating mood-stabilizing treatment and its influence on
the course, morbidity, and mortality of bipolar patients, spe-
cifically related to suicidal behavior. There is a reviewwith 11
studies that did not find a worse outcome with longer main-
tenance treatment latency, but different from our report,
some of the studies included both BD and major depressive
disorder, and most of the authors evaluated different morbid-
ity outcomes, such as hospitalization and number of epi-
sodes, and not specifically suicide attempts (Baethge et al.,
2003a). In this study, our aim was to investigate the associa-
tion between delay in mood stabilizer treatment in bipolar
patients and lifetime history of suicide attempts. We hypoth-
esized that the time lag in mood stabilizer initiation would be
associated with elevated rates of suicide attempts regardless
of other features related to the severity of the disorder.
2. Methods

2.1. Subjects and clinical assessments

A sample of 314 consecutive bipolar I outpatients seeking
treatment at the Bipolar Disorder Program, Hospital de Clíni-
cas, Federal University, Porto Alegre, Brazil and at the Mood
and Anxiety Program, Teaching Hospital, Federal University,
Bahia, Brazil, from November of 2003 to November of 2009,
was invited to participate. Eligible patients were older than
18 years of age and had confirmed BD diagnosis criteria
according to the DSM-IV. The samples from the two hospitals
had similarities with regard to socio-demographic character-
istics, including gender, age, educational level and marital
status. Ethical issues were addressed according to the Helsin-
ki Declaration, and the Institutional Review Boards of both
sites approved the study protocol. After providing written in-
formed consent, patients were evaluated in person by trained
and experienced researchers who had formal training and
extensive experience in administering all instruments. The
assessment included a socio-demographic history form, a
clinical interview regarding clinical variables and the Struc-
tured Clinical Interview for DSM-IV (SCID I) (First et al.,
1997). Delay of initiation of mood stabilizer was defined as
years from age of the first reported mood episode (depres-
sive, manic, hypomaniac or mixed episodes, according to
DSM_IV criteria) until the age of reported first mood-
stabilizer treatment.

Lifetime suicide attempt histories were identified using
the SCID I in conjunction with a semi-structured interview
with questions about number, method, and severity of the
suicide attempts, and the presence of intention to die associ-
ated to the self-injurious act. Patients were classified as hav-
ing positive history of suicide attempts only if they reported
one or more self-injurious acts committed with intent to die.

2.2. Statistical analysis

We divided the participants into three groups: BD pa-
tients that initiated the first mood stabilizer (FMS) in the
same year as the first episode of the disease (FMS≤1), BD pa-
tients that initiated the first mood stabilizer between 1 and
5 years of the first episode of the disease (1bFMS ≤5), and
BD patients that initiated the first mood stabilizer treatment
after 5 years of the first episode of BD (FMS>5). The three
groups were compared with regard to demographic and clin-
ical data.

We conducted a one-way analysis of variance (ANOVA) and
Bonferroni corrected post-hoc tests to compare groups on con-
tinuous variables. Categorical variables were tested by the
Pearson chi-squared test and Fisher's Exact Test (Cordeiro,
1986). Inmultivariate analyses, the Poisson regressionwith ro-
bust variance estimate (Cordeiro, 1986; Harrell, 2001) was
used to obtain the adjusted prevalence ratios (PR) between
groups FMS≤1; 1bFMS≤5; and FMS>5 to identify the life-
time history of suicide attempts.

The multivariate model to estimate adjusted PR included
gender, age, marital status, lifetime history of psychosis,
mood status (mania, depression, mixed state, and hypoma-
nia) at the first episode, history of psychiatric comorbidities,
type of psychiatric comorbidities, length of illness, age of
first mood stabilizer treatment, rapid cycling, lifetime use of
antidepressant medications, lifetime use of lithium, electro-
convulsotherapy, family history of suicide, and family history
of suicide attempts (Harrell, 2001). Variables were consid-
ered as possible confounders if they caused a proportional
difference between the crude and adjusted association mea-
surements higher than 10% (Δ%≥10). In all analyses, preva-
lence ratio and 95% confidence intervals (CIs) were reported.

All statistical analyses were performed with the statistical
software package STATA (version 9.0), using a significance
level of 5% (p-value≤ .05).

3. Results

Of the 314 bipolar I outpatients who consented to partic-
ipate, 46 (14.6%) were excluded because of missing data;
thus, 268 patients (85.4%) completed the survey.

Tables 1 and 2 present socio-demographic and clinical char-
acteristics, respectively. Participants had a mean age of 40.5
(SD 11.4 years) and were mostly female (n=183, 68.3%).
Most of them were single (n=102, 38.1%). Subjects had a
mean age at first affective episode of 24.9 (SD 11.1 years), bipo-
lar illness was diagnosed at a mean age of 33 (SD 11.4 years),
which occurred 8.1 years (SD 9.7 years) after the first episode.
The majority of our sample, 163 subjects (60,8%), had a history
of psychiatric comorbidity, of those, 70 (26.1%) only had a



Table 1
Patient socio-demographics characteristics.

Characteristics Bipolar I patients
(n=268)

Age in years (mean±SD) 40.5±11.4
Educational level in years (mean±SD) 10.7±4.0
Gender

Female (n/%) 183 (68.3)
Male (n/%) 85 (31.7)

Marital status
Single (n/%) 102 (38.1)
Married (n/%) 90 (33.6)
Separated/Widowed (n/%) 76 (28.3)

SD = standard deviation.

Table 2
Patient clinical characteristics.

Characteristics Bipolar I patients
(N=268)

Age in the first affective episode (mean±SD) 24.9±11.1
Age of the first psychiatric medication (mean±SD) 27.6±11.2
Age of the bipolar disorder diagnose (mean±SD) 33.0±11.4
Delay of the bipolar diagnose (mean±SD) 8.1±9.7
Age of the first mood stabilizer medication
(mean±SD)

33.5±11.5

Delay of initiation of mood stabilizer (mean±SD) 8.6±9.8
Length of illness (mean±SD) 15.5±10.9
Type of first epsiode

Mania (n/%) 109 (40.7)
Depression (n/%) 124 (46.3)
Mixed state (n/%) 23 (8.6)
Hypomania (n/%) 5 (1.9)
Unknown (n/%) 7 (2.6)

Lifetime using of lithium
Yes (n/%) 239 (89.2)
No (n/%) 29 (10.8)

Lifetime using of antidepressants
Yes (n/%) 172 (64.2)
No (n/%) 96 (35.8)

Electroconvulsetherapy
Yes (n/%) 32 (11.9)
No (n/%) 236 (88.1)

Hospitalization
Yes (n/%) 220 (82.1)
No (n/%) 48 (17.9)

Rapid cycling
Yes (n/%) 56 (20.9)
No (n/%) 212 (79.1)

Lifetime psychosis
Yes (n/%) 218 (81.3)
No (n/%) 50 (18.7)

Lifetime suicide attempt
Yes (n/%) 110 (41.0)
No (n/%) 158 (59.0)

Family history of suicide
Yes (n/%) 48 (17.9)
No (n/%) 210 (78.4)
Unkown (n/%) 10 (3.7)

Family history of suicide attempt
Yes (n/%) 58 (21.6)
No (n/%) 199 (74.3)
Unkown (n/%) 11 (4.1)

Lifetime psychiatric comorbidity
Yes (n/%) 163 (60.8)
No (n/%) 105 (39.2)

SD = standard deviation.
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history of anxiety disorders, 39 (14.6%) only had lifetime sub-
stance abuse or dependence, and 53 subjects (19.8%) had histo-
ry of both these comorbidities; there was only 1 patient (0.4%)
with another type of psychiatric comorbidity. The mean time
from the first episode until the first mood stabilizer medication
was 8.6 years (SD 9.8 years).

A history of suicide attempts occurred in 110 (41%) pa-
tients. The mean time for the diagnosis of bipolar disorder
was significantly longer for subjects who attempted suicide,
9.9 years (SD 9.8, 95% CI: 8.14–11.67) than for those who
did not, 6.7 years (SD 9.4, 95% CI: 5.20–8.29), with
p=0.0079, and the mean delay until the first use of a mood
stabilizer was also significantly longer in the group with his-
tory of suicide attempts, 10.4 years (SD 10.0, 95% CI: 8.66–
12.27), than in the group with no such history, 7.0 years
(SD 9.7, 95% CI: 5.45–8.62), with p=0.005.

In our sample, 30.2% (n=81) of the subjects were pre-
scribed the first mood stabilizer in the year after the first af-
fective episode (FMS≤1); 22% (n=59) after the first year
and before the 5th year (1bFMS≤5), and 47.8% (n=128)
5 years after the first affective episode (FMS>5). Mood stabi-
lizer distribution is presented in Table 3.

When we categorized the delay of the first mood stabiliz-
er use in these three groups, a lifetime prevalence of suicide
attempts was 33.3% in the FMS≤1 group, 32.2% in the
1bFMS≤5 group, and 58.6% in the FMS>5 group. In a
crude analysis, a lifetime prevalence of suicide attempts be-
tween the FMS≤1 group, the reference group, and the
1bFMS≤5 group was similar (PR=0.96, 95% CI: 0.59–
1.56), p=0.889. However, when we compared the FMS≤1
reference group with the FMS>5 group, the latter group
showed a significantly higher prevalence of suicide attempts
(PR=1.75, 95% CI: 1.24–2.47), p=0.001.

After adjusting for potential socio-demographic and clinical
confounders (gender, age, marital status, lifetime history of
psychosis, type of first episode, history and type of psychiatric
Table 3
Patient medication distribution.

Medication type Bipolar I patients
(n=268)

Type of first psychiatric medication
Mood stabilizers (n/%) 58 (21.6)
Antipsychotics (n/%) 76 (28.4)
Antidepressants (n/%) 49 (18.3)
Benzodiazepines (n/%) 25 (9.3)
Mood stabilizers+antipsychotcs (n/%) 27 (10.1)
Mood stabilizers+antidepressants (n/%) 9 (3.4)
Antipsychotics+antidepressants (n/%) 5 (1.9)
Other medications (n/%) 9 (3.3)
Unknown (n/%) 10 (3.7)

First mood stabilizer
Lithium (n/%) 190 (70.9)
Divalproex (n/%) 24 (9.0)
Carbamazepine (n/%) 29 (10.8)
Mood stabilizers association (n/%) 21 (7.8)
Unknown (n/%) 4 (1.4)

Time for iniciated the first mood stabilizer treatment
≤1 year 81 (30.2)
1band≥5 years 59 (22)
> 5 years 128 (47.8)

SD = standard deviation.
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comorbidities, length of illness, psychiatric hospitalization, age
of first mood-stabilizer treatment, rapid cycling, lifetime use of
antidepressant medication, lifetime use of lithium, electrocon-
vulsotherapy, family history of suicide, and family history of
suicide attempts) in the two groups of patients with less than
a 5-year delay for FMS (FMS≤1 and 1bFMS≤5), the lower
prevalence of suicide attempts remained significant when
compared with the FMS>5 group. Moreover, there continued
to be no significant difference between these two groups
(PR=0.97, 95% CI: 0.59–1.59), p=0.924. When the FMS≤1
reference groupwas comparedwith the FMS>5 group, adjust-
ing for the same socio-demographic and clinical confounders,
the higher prevalence of suicide attempts remained significant
in the latter group, with a statistically significant difference be-
tween these groups (PR=1.82, 95% CI: 1.29–2.60), p=0.001
(Table 4).

4. Discussion

The present study adds to the literature by showing a higher
prevalence of lifetime suicide attempts in patients who initiat-
ed the mood stabilizer after 5 years from the first affective epi-
sode (58.6%), comparedwith the patientswho began themood
stabilizer before one year or between 1 to 5 years from the first
affective episode. Thus, a delay in prescribing mood stabilizers
seems to adversely affect the outcome of risk of suicidal behav-
ior, regardless of clinical and socio-demographic characteristics
strongly associated with suicide and suicide attempts, such as
gender (Oquendo et al., 2000; Valtonen et al., 2006), presence
or type of psychiatric comorbidities (Oquendo et al., 2010),
marital status, rapid cycling, family history of suicide or suicide
attempt (Hawton et al., 2005; Nery-Fernandes et al., 2009;
Quarantini et al., 2010; Slama et al., 2004), lifetime history of
psychosis (Oquendo et al., 2000), type of first episode, length
of illness (Valtonen et al., 2006), psychiatric hospitalization
(Grunebaum et al., 2006; Leverich et al., 2003; Oquendo et al.,
2000), lifetime use of antidepressant medication (Marangell
et al., 2008; Slama et al., 2004) and lifetime use of lithium
(Tondo and Baldessarini, 2009).

Although bipolar disorder remains highly prevalent in the
general population, a lag time of 8 years or longer has been
described, from the time of initial affective symptoms until
the formal diagnosis (Baethge et al., 2003b; Baldessarini
et al., 2007; Goldberg and Ernest, 2002). Consistent with
these previous reports, in our clinical sample of bipolar I
Table 4
Delay in initiation of the first mood stabilizer treatment and lifetime prevalence of

No suicidal
(n=158)

Suicidal
(n=110) Crude differe

Prevalence ra

FMS≤1 (n=81) n (%) 54 (66.6) 27 (33.3)
1bFMS≤5 (n=59) n (%) 40 (67.8) 19 (32.2) 0.96 (0.59–1.
FMS>5 (n=128) n (%) 53 (41.4) 75 (58.6) 1.75 (1.24–2.

(FMS≤1) = patients that initiated the first mood stabilizer treatment in the same
(1bFMS ≤5) = patients that initiated the first mood stabilizer treatment between
(FMS>5) = patients that initiated the first mood stabilizer treatment after 5 years
SD = standard deviation.
⁎ Adjusted for gender, age, marital status, lifetime history of psychoses, type o

comorbidities, length of illness, age of first mood stabilizer treatment, rapid cycli
electroconvulsotherapy, family history of suicide, and family history of suicide atte
outpatients, we found a mean delay of 8.1 years from the
time of the first affective episode until the correct diagnosis
of bipolar disorder, and the mean time from the first episode
until the first mood-stabilizer medication was 8.6 years.
Therefore, these data also demonstrated the strong associa-
tion between correct diagnosis and appropriate treatment.
Our results could be explained by the fact that most of the bi-
polar patients begin the illness with a depressive episode,
and this might contribute to the longer period of time until
the diagnosis of bipolar disorder, as also described in other
studies. Furthermore, many patients could have been treated
only with antidepressants, and this could lead to their mood
symptoms not being stabilized, which promotes poorer out-
comes (Baldessarini et al., 2010). So, now it is quite impor-
tant to understand the role of the appropriate and early
pharmacotherapy and its influence on the course of illness,
including rates of suicide attempts and suicide (Goldberg
and Ernest, 2002; Post et al., 2010).

We also show that the mean time for the bipolar diagnosis
was significantly longer for subjects who attempted suicide
(9.9 years), compared with those with no suicide attempt
history (6.7 years), and the mean lag time until initiation of
the first mood stabilizer treatment was also significantly lon-
ger in the suicidal group, (10.4 years), compared with no sui-
cidal group (7.0 years), suggesting a more severe illness in
the first group, which probably did not receive the correct
treatment. Thus, since suicide risk for bipolar patients may
be highest in the first few years of illness, a delay in diagnosis
and consequently mood stabilization could increase the sui-
cide risk (Goodwin and Jamison, 2007). Furthermore, it's
also important to highlight that lithium has become estab-
lished as a valuable pharmacology strategy for suicide pre-
vention in bipolar disorder. Previous reviews have shown a
dramatic reduction in suicide risk with lithium use in bipolar
patients (Cipriani et al., 2005), with a meta-analysis of 31
studies demonstrating that lithium reduces completed and
attempted suicide risk by a factor of about 5 compared with
no lithium treatment (Baldessarini et al., 2006). Data on the
efficacy of anticonvulsant mood stabilizers in reducing sui-
cide risk are not so numerous, however studies have shown
an overall 16-fold increase in non-lethal suicidal behavior
after discontinuation of mood stabilizers and no differences
in rates of suicide attempts treated with lithium, compared
with divalproex or carbamazepine (Yerevanian et al., 2003;
Yerevanian et al., 2007). This finding supports the possibility
suicide attempts.

nce Adjusted⁎ difference

tio (95% CI) Value-p Prevalence ratio (95% CI) Value-p

56) 0.889 0.97 (0.59–1.59) 0.923
47) 0.001 1.83 (1.2–2.60) 0.001

year of the first episode of the disease.
1 and 5 years of first episode of the disease.
of first episode of the disease.

f the first episode, history of psychiatric comorbidities, type of psychiatric
ng, lifetime using of antidepressants medication, lifetime using of lithium,
mpt.
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that anticonvulsant mood stabilizers offer similar protective
benefits against non-lethal suicide behavior as lithium.

Specifically in bipolar disorder, current theories about epi-
sode recurrence and long-term morbidity suggest that poorer
treatment outcomemay be in part from behavior sensitization
or kindling-like mechanisms due to frequent uncontrolled epi-
sodes (Ghaemi et al., 1999). A recent study shows that individ-
uals at the earliest stages of illness consistently had a more
favorable response to treatment (Berk et al., 2011). Even in
the early phases of the illness, there is evidence suggesting
the presence of disease-related neuroanatomical and neuro-
chemical abnormalities in key brain regions that regulate cog-
nition and mood. These changes may be progressive and
related to both illness course and treatment outcome (Farrow
et al., 2005; Frazier et al., 2005). A study comparing euthymic
bipolar patients assessed after recurrent bipolar episodes,
euthymic bipolar patients assessed after a singlemanic episode
and healthy controls, showed higher impairment in cognitive
functions in the first group in comparison to the second
group, and in the single manic episode group compared to
healthy control subjects (Elshahawi et al., 2011).

Recent evidence indicates that some medications may
provide neuroprotection from this neuroanatomical change.
A growing body of molecular, preclinical and preliminary
clinical studies suggests that the therapeutic effects of mood
stabilizers may be mediated by modulating the expression
of neurotrophic and neuroprotective factors, having the po-
tential to reverse impairments of cellular resilience in brain
volume, and cell death or atrophy (Chuang et al., 2002;
Manji et al., 1999). This line of research is based on recent ev-
idence that has been speculating about the effects of excito-
toxicity of bipolar disorders, particularly in manic phases
(Kapczinski et al., 2011).

In fact, a recent study showed a pharmacologically in-
duced increase in human gray matter volume after four
weeks of treatment with lithium in bipolar depressed pa-
tients who clinically responded to treatment (Moore et al.,
2009). Another piece of evidence regarding the influence of
pharmacotherapy in bipolar disorder outcomes is the strong
and bidirectional relationship between poor treatment ad-
herence and cognitive impairment. Poor treatment adher-
ence may worsen the course of bipolar disorder, increasing
the episodes of the illness, for example, and so indirectly
worsen cognitive performance; on the other hand, cognitive
impairment may also contribute to poor treatment adher-
ence, promoting more severe illness (Martinez-Aran et al.,
2009).

It is possible that because lithium and potentially other
mood stabilizers may give some degree of neuroprotection
against neuronal loss; lag timeuntil their introduction could re-
sult in disease progression or clinical deterioration (Manji et al.,
2000). In summary, the role of mood stabilizers as neuropro-
tective agents is being strongly established. This accumulation
of evidence is increasingly supporting neuroprotection as a
key therapeutic target in early intervention.

Some limitations of our study related to the cross-sectional
design warrant consideration. First, this design precluded ex-
amination of chronological relationships among BDpatients be-
fore and after initiation of mood stabilizer treatment and
suicide attempt. Consequently, we could not compare the dis-
tribution of suicide attempts in treated and untreated BD
patients. Second, we did not evaluate patients' pre-stabilizer
treatment morbidity severity, leading to an impossibility to
control the analyses for this variable. And third, due to the
lack of accurate information we did not evaluate the time
spent in stabilizer treatment. Nevertheless, this study design
evaluated patients retrospectively and did not permit a cause-
effect relationship. Future prospective studies are necessary to
understand the importance of the use of mood stabilizers and
other psychotropic drugs in the course and treatment of bipolar
patients, with the objective of decreasing the risk of suicidal
behavior.

In conclusion, the present study suggests that the latency in
initiating mood stabilizers in BD patients may hold implica-
tions for outcome aspects, and particularly in this case, a higher
risk for suicide attempts. Nonetheless, it is important to high-
light that in order to limit the often devastating and potentially
lethal impact of these highly prevalent and treatment-
responsive disorders, early diagnosis and early intervention
for BD should be preferred and continuously pursued.
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