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Abstract

Objective—Symptoms of bipolar disorder are increasingly recognized among children and

adolescents, but little is known about the course of bipolar disorder among adults who experience

childhood onset of symptoms.

Methods—We examined prospective outcomes during up to two years of naturalistic treatment

among 3,658 adult bipolar I and II outpatients participating in a multicenter clinical effectiveness

study, the Systematic Treatment Enhancement Program for Bipolar Disorder (STEP-BD). Age at

illness onset was identified retrospectively by clinician assessment at study entry.

Results—Compared to patients with onset of mood symptoms after age 18 years (n = 1,187),

those with onset before age 13 years (n = 1,068) experienced earlier recurrence of mood episodes

after initial remission, fewer days of euthymia, and greater impairment in functioning and quality

of life over the two-year follow-up. Outcomes for those with onset between age 13 and 18 years (n

= 1,403) were generally intermediate between these two groups.

Conclusion—Consistent with previous reports in smaller cohorts, adults with retrospectively

obtained early-onset bipolar disorder appear to be at greater risk for recurrence, chronicity of

mood symptoms, and functional impairment during prospective observation.
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age of onset; bipolar disorder; chronicity; depression; maintenance; mania; recurrence

In a large, population-based survey of adults, about half of psychiatric disorders exhibited an

onset by age 14 and 75% by age 24 (1). In particular, the retrospective onset of bipolar

disorder in childhood and adolescence is increasingly recognized (2, 3), and has been

associated with poorer outcomes, and particularly with high rates of recurrence (3–7).

However, little is known about the course of bipolar disorder among adults who experience

childhood onset of symptoms. This feature of illness has both clinical and nosological

importance. From a clinical perspective, it is of great interest whether early onset has

prognostic significance once these individuals reach adulthood, particularly as many

individuals with childhood onset do not enter treatment until that time (8, 9). More

generally, understanding the adult course may be informative about the continuity—or lack

thereof —between the diagnosis made in children and that in adults, given that the clinical

presentation among children often differs from that in adults (10). Specifically, children and

adolescents with bipolar disorder have been described as having a primarily mixed

presentation, high rates of rapid cycling, longer episodes, and frequent switches of polarity

(5, 7). One recent prospective cohort study found that 44% of children diagnosed with

bipolar I disorder went on to have manic episodes as young adults (11).

Perlis et al. Page 2

Bipolar Disord. Author manuscript; available in PMC 2014 April 21.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Initial studies in adults utilized retrospective assessment of both onset age and illness course

(3, 12, 13). To date, two studies have examined prospective outcomes of retrospectively

obtained childhood-onset bipolar disorder in adults. The two studies included fewer than 25

subjects and 67 subjects, respectively, with onset before age 13 (8, 14). Importantly, neither

study accounted for the potential confounding effects of time since first episode or described

recurrences, functional impairment, or quality of life. Furthermore, no study has examined

the length of euthymic intervals, which may be especially important in defining a more

pernicious course.

The Systematic Treatment Enhancement Program for Bipolar Disorder (STEP-BD) study

included longitudinal assessments of mood state and functional status in over 3,500

individuals with bipolar I and II disorder, with up to two years of follow-up (15, 16). We

sought to extend cross-sectional findings of a more severe course among individuals with

retrospectively obtained childhood onset by examining the prospective course of childhood-,

adolescent-, and adult-onset bipolar patients in this cohort. We hypothesized that bipolar

patients with childhood onset of mood symptoms would experience shorter periods of

euthymia prior to recurrence compared with those with adult-onset symptoms. We further

hypothesized that childhood-onset patients would experience a more chronic course, marked

by a smaller proportion of days euthymic as well as greater functional impairment during

follow-up (17).

Methods

Study overview

STEP-BD was a multicenter study designed to evaluate longitudinal outcomes in individuals

with bipolar disorder. The study combined a large, prospective study utilizing a common

disease-management model and a series of randomized, controlled trials, which shared a

battery of common assessments (16). All participants received standardized ongoing

assessment, regardless of whether they were participating in randomized treatment; this

report includes data from the prospective naturalistic study only. Subjects were recruited

between 1999 and 2005.

Participants

STEP-BD participation was offered to diagnostically eligible patients seeking outpatient

treatment at participating sites. To enter STEP-BD, participants were required to be at least

15 years of age and to meet DSM-IV criteria (18) for bipolar I disorder, bipolar II disorder,

cyclothymia, bipolar disorder not otherwise specified (NOS), or schizoaffective disorder,

bipolar subtype. Exclusion criteria were limited to unwillingness or inability to comply with

study assessments, inability to give informed consent, being non-English speaking, and

being an inpatient at time of enrollment, although hospitalized patients could enter STEP-

BD following discharge. The study was approved by the human research committees of all

participating treatment centers, and oral and written informed consent was obtained from all

participants prior to participation in study procedures. For participants age 15–17, written

assent was obtained, with written informed consent obtained from a parent or legal guardian.
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The present report includes up to two years of prospective data on all bipolar I and II

participants who entered STEP-BD.

Assessments

Treating psychiatrists participated in an accredited continuing medical education program

that offered instruction in Model Practice Procedures (MPP) for the routine care of bipolar

patients (16). These common procedures included standardized evaluation tools and simple

conventions for recording clinical data. Treating psychiatrists were required to demonstrate

proficiency in the main evaluation tools: the Affective Disorders Evaluation (ADE), the

baseline evaluation assessment, and the Clinical Monitoring Form (CMF), a standardized

rating scale and progress note used at every patient visit (19). Further information about

STEP methods can be found in Sachs et al. (16).

The ADE (16) utilizes adaptations of the mood and psychosis modules from the Structured

Clinical Interview for DSM-IV Axis I Disorders, Patient Edition (18). It was administered

by ADE-certified psychiatrists to all participants at study entry, and was the primary means

of establishing diagnosis. The ADE also included systematic assessment of lifetime and

recent course of illness based on patient report, including age at onset, number of lifetime

prior episodes, proportion of days in each mood state, number of episodes in the prior year,

and longest period of euthymia. In particular, age at onset was assessed by, first, systematic

inquiry into DSM-IV-defined episodes of mania, hypomania, mixed states, or depression.

Subjects were then asked to identify the age at which they first experienced such

combinations of symptoms of mania/hypomania or of depression (i.e., not merely onset of

any one symptom), with other life events (e.g., grade in school) used if necessary to help

determine onset age. Age at first psychiatric contact or treatment was not assessed.

Collateral informants and sources of information such as medical records were utilized

whenever available.

The Mini International Neuropsychiatric Interview (MINI Version 4.4) (20) was used to

confirm bipolar diagnosis and establish comorbid Axis I illness. It was administered by

MINI-certified study clinicians on study entry. The MINI is a brief structured interview

designed to identify the major Axis I psychiatric disorders in the fourth edition of the

Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) (21) and the tenth revision

of the International Statistical Classification of Diseases and Related Health Problems

(ICD-10) (22). The MINI has been compared to the DSM-III-R (23) and found to have

acceptably high validation and reliability scores (20). The MINI and ADE were completed

by different study clinicians, and a consensus diagnosis of one of the eligible bipolar

disorders was required on both the ADE and MINI for study entry.

The CMF (16, 19), which collects DSM-IV criteria for depressive, manic, hypomanic, or

mixed states, was administered by CMF-certified study clinicians at each follow-up visit to

determine current mood state. Data from 94 clinicians completing training and certification

on the CMF revealed intraclass correlations for degree of agreement with gold standard

ratings on 11 symptoms within the depressive symptom domain, and seven symptoms within

the domain of mood elevation ranging from 0.828 to 0.997.
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The Quality of Life Enjoyment and Satisfaction Questionnaire (QLESQ), short form (24), is

a 16-item self-report questionnaire assessing enjoyment and satisfaction in a variety of

domains of daily functioning, with higher scores indicating greater degree of satisfaction.

The QLESQ was completed by the patient on a quarterly basis over the first year, and every

six months after that.

The clinician-rated Longitudinal Interval Follow-up Evaluation-Range of Impaired

Functioning Tool (LIFE-RIFT) (25), a measure of psychosocial/functional impairment, was

also administered on a quarterly basis for the first year of the study, and every six months

thereafter. Scores for each of the four scored items (work, relationships, recreation, and life

satisfaction), indicating the areas of greatest impairment, range from 1 to 5, yielding a total

score from 4–20, with higher scores indicating greater impairment.

Intervention

Participants in the Standard Care Pathway of STEP-BD could receive any clinically

indicated intervention. As noted above, clinicians were trained to utilize model practice

procedures, including evidence-based pharmacology (16). Clinician concordance with

medical recommendations contained in contemporary bipolar treatment guidelines for

treatment of acute episodes was greater than 80% (26).

Outcomes

While independent study assessments were conducted at fixed intervals (quarterly for Year

1, semiannually thereafter), participants were seen in follow-up as often as clinically

indicated. Clinical status was assessed at each follow-up visit with the CMF and was used to

define the mood states which represent the primary outcome measure. Remission (defined in

other STEP-BD reports as recovery, or durable recovery) was defined as two or fewer

syndromal features of mania, hypomania, or depression for at least eight weeks, consistent

with standard DSM-IV criteria for partial or full remission and with criteria used in the prior

NIMH Collaborative Study of Depression (27). Recurrence was defined as meeting full

DSM-IV criteria for a manic, hypomanic, mixed, or depressive episode on any one follow-

up visit. Occurrence of subsyndromal mood symptoms during follow-up was not considered

recurrence.

A measure of proportion of days ‘euthymic’ in the first year was also derived from

longitudinal observations, based on proportion of days at which individuals were considered

to be in recovery. As patients in this naturalistic study were assessed at variable intervals,

estimation of clinical status between visits was required. Assessors were not formally

blinded to age of onset data, but were neither routinely aware of this data nor aware of the

hypotheses to be tested.

The derivation of this variable was the result of multiple sensitivity analyses examining the

possible biasing effects of variable follow-up interval and incorporation of multiple

assessment types (28). In brief, the CMF served as the primary source of clinical status

information for patients during the longitudinal follow-up, but other sources of information

were included in the assignment of ‘percentage of days well’ to provide a continuous record
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for assignment of daily clinical status. Specifically, the study’s serious adverse event

[(SAE), e.g., psychiatric hospitalizations, suicide attempts] log and the Montgomery- sberg

Depression Rating Scale (MADRS) (29) and Young Mania Rating Scale (YMRS) (30)

scores from quarterly independent evaluations by trained raters (15) provided additional

information for confirmation of the CMF status. Where there was a discrepancy between the

CMF score and other assessments, the ‘worst’ score was used (i.e., MADRS or YMRS

scores indicative of a mood episode, or a psychiatric hospitalization, were scored as the loss

of recovering status). The following imputation procedure was used to assign a count of

‘days well’ over study intervals: when two identical status ratings were present at the

beginning and end of any interval of time, each day of that interval was assigned the same

clinical status rating. When clinical status differed at the start and end of a time interval, the

midpoint of that time interval was defined as the day of change to the new clinical status.

Imputation was not applied in examining survival outcomes or any other measures.

Statistical analysis

Consistent with previous work (3, 8), the group was separated into three cohorts—childhood

or prepubertal onset (age < 13), adolescent onset (age 13–18), and adult onset (age > 18) —

and compared in terms of baseline features and longitudinal outcomes.

The baseline comparisons utilized chi-square or ANOVA with post-hoc pairwise

comparisons, as appropriate. Survival analyses, in which age at onset grouping was used to

predict time to recurrence, included any subject who achieved at least eight weeks of

recovery status (i.e., remission) during the prospective follow-up. Time to an event/

censoring was defined as the number of days from baseline (first remission) to the time at

first event (recurrence of manic/hypomanic/mixed or depressive episode), calculated from

date of completion of the first eight-week period of recovery. For survival analysis only,

subjects were censored at the point of their last available CMF assessment within the two

years after entering the risk set, or after more than 120 days without a study visit. Groups

were compared using the log rank test from Kaplan-Meier survival analysis; follow-up

analyses utilized Cox regression with covariates for bipolar I versus II, duration of illness

(years since first episode), and mood state at entry (in a mood episode or recovered). To

examine clinical variables which might confound the association between onset age and

outcome, those variables which differed between age groups were also incorporated

individually into Cox regression models.

Comparisons of the three groups on proportion of days well in the first year of follow-up

utilized linear regression adjusted for bipolar subtype (I versus II), mood state at study entry

(euthymic versus symptomatic), and duration of illness. Modeling of QLESQ and total

LIFE-RIFT during two-year follow-up utilized mixed-effects models adjusted for bipolar

subtype, mood state at study entry, duration of illness, and baseline QLESQ or LIFE-RIFT

score. All analyses utilized Stata 10.0 (StataCorp, College Station, TX, USA).
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Results

Demographic and diagnostic characteristics

STEP-BD enrolled a total of 4,360 individuals, of whom 4,107 fully completed baseline

evaluations; 3,750 (91%) were diagnosed with bipolar I disorder or bipolar II disorder. The

remainder, who met criteria for bipolar disorder NOS, cyclothymia, or schizoaffective

disorder, bipolar type, were excluded from the present analysis because by definition their

mood episodes were briefer or less clearly delineated, and thus onset of mood disorder was

more difficult to define. Of the 3,750 individuals identified, age of onset was reported for

3,658, forming the cohort analyzed here, which included 1,068 (29.2%) with childhood/

prepubertal onset, 1,403 (38.4%) with adolescent onset, and 1,187 (32.5%) with adult onset.

A histogram of onset-age distribution is shown in Figure 1; 2,786 (76.2%) experienced onset

before age 21.

Characteristics of the full STEP-BD cohort by age of onset are presented in Table 1.

Consistent with cross-sectional findings from a subset of 1,000 patients (3), subjects with

childhood onset were younger and significantly more likely to be female, to have bipolar II

disorder, to have rapid cycling in the prior year, and to have substance use disorder and

comorbid anxiety disorder in the past year. Those with earlier onset were also less likely to

be euthymic at study entry [χ2(2 df) = 72.0, p < 0.001], more likely to be depressed [χ2(2

df) = 10.8, p = 0.004], and more likely to be elevated (hypomanic, manic, or mixed) [χ2(2

df) = 58.1, p < 0.001] . As expected, age at onset was inversely correlated with illness

duration (r = −0.34, p < 0.0001). Use of lithium, valproate, or antipsychotics at recovery did

not differ significantly between onset-age groups (p ≫ 0.10 for all comparisons).

We first examined the hypothesis that those individuals with early onset of bipolar disorder

would experience shorter times to recurrence. Figure 2 illustrates the Kaplan- Meier survival

curves adjusted for illness duration for the 2,237 subjects, with at least one prospectively

observed recovery period of eight or more weeks (i.e., remission). These analyses included a

mean of 8.6 visits (SD 6.7, range 2–45) over a mean follow-up of 309 days (median 211

days). Those with childhood onset experienced the earliest recurrence (log-rank χ2 = 14.98,

p = 0.0001, childhood versus adult-onset), and those with adolescent onset also experienced

recurrence sooner than those with adult onset (χ2 = 6.87, p = 0.01, adolescent versus adult

onset). No significant difference was identified between child- and adolescent-onset groups

(χ2 = 1.79, p = 0.18). Median days to recurrence were 308, 418, and 542 for the child-,

adolescent- , and adult-onset age groups, respectively. In Cox regression adjusting for illness

duration and bipolar I versus II status, onset at or before age 18 was associated with earlier

recurrence than onset after age 18 [hazard ratio (HR) 1.17 (1.03–1.38)], but onset before 13

did not confer significant additional hazard [HR 1.08 (0.92–1.26)]. In all three groups, the

majority of recurrences were major depressive episodes [74.4%, 74.1%, and 72.1% for

child, adolescent, and adult groups, respectively; χ2(2 df) = 0.52, p = 0.78]; manic

recurrences comprised 6.9%, 7.4%, and 10.9% of all recurrences in the three groups [χ2(2

df) = 4.16, p = 0.12]; mixed episodes comprised 6.2%, 4.1%, and 4.1% [χ2(2 df) = 2.07, p =

0.36]; and the remainder were hypomanic. Incorporating individual clinical and

sociodemographic features which differed significantly between onset-age groups (Table 1)
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in no case led to a change in HR for recurrence by 10% or greater, suggesting an absence of

confounding.

We next examined the hypothesis that early onset would also be associated with greater

chronicity, in terms of proportion of days well in the first year of follow-up. Individuals had

a mean of 7.2 visits (SD 5.9) in addition to the baseline and quarterly visits. For childhood-,

adolescent-, and adult-onset patients, the percent of days euthymic was 42.0 (SD 0.3), 47.1

(SD 0.3), and 54.0 (SD 0.3), respectively; F (2 df) = 35.9, p < 0.0001. Post hoc pairwise

comparisons with Bonferroni correction indicated significant differences between all three

groups (p < 0.001). These differences remained significant (p < 0.05) in a regression model

incorporating terms for illness at study entry, illness duration, and bipolar I versus II status

(not shown).

Finally, we examined functional status and quality of life at study entry and quarterly

follow-ups over two years (Fig. 3a and 3b). A univariate ANOVA indicated significant

differences for LIFE-RIFT total scores at study entry (F = 22.49, p < 0.0001). Post-hoc

pairwise comparisons indicated that the childhood-onset and adolescent-onset groups were

each more impaired than the adult-onset group (p < 0.0001). The childhood-onset group

functioned significantly more poorly than the adolescent-onset group at baseline (p <

0.0001), but the adolescent- and adult-onset groups did not differ significantly (p = 0.13).

Likewise, an ANOVA indicated significant differences for QLESQ scores at study entry (F

= 24.13, p < 0.0001), with significantly poorer quality of life for the earlier-onset group in

all pairwise comparisons (p < 0.0001 for childhood-onset versus the two other groups, p =

0.005 for the adolescent- versus adult-onset group). Differences remained significant (p <

0.05) in regression models after adjustment for illness at study entry, illness duration, and

bipolar I versus II status.

In mixed-effects regression models, we examined change in LIFE-RIFT and QLESQ scores

during 24-month follow-up, adjusting for baseline values as well as bipolar subtype and

mood state at study entry. No significant differences in slopes were observed for the three

groups (p ≫ 0.05 for childhood- and adolescent-onset groups).

Discussion

This study examined the implication of retrospectively obtained childhood or adolescent

onset of illness for prospectively observed course of illness in bipolar disorder, using

measures of recurrence, symptom chronicity, and functional impairment/quality of life. We

confirmed previous cross-sectional findings indicating a more chronic, severe, and recurrent

course for individuals with childhood-onset illness (3–6, 8). During up to two years of

prospective follow-up, individuals with childhood onset experienced shorter periods of

euthymia than those with adolescent or adult onset. On average, they spent a greater

proportion of time symptomatic and experienced poorer functioning and quality of life than

those with adult onset. In most respects, the adolescent-onset group was intermediate

between the childhood- and adult-onset groups. Moreover, while all three groups

experienced some improvement in functioning and quality of life during two-year follow-up,

functional outcomes remained poorer in the earlier-onset groups.
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These results extend previous reports of poorer outcomes among childhood and adolescent-

onset bipolar patients (3–6, 8, 11). They further demonstrate that these outcomes reflect

differences both in chronicity—defined as total symptom burden over time—and recurrence.

These results are consistent with recent studies that emphasize the chronic as well as the

recurrent nature of bipolar illness for many patients (27, 31–34), and further suggest that

childhood-onset bipolar disorder patients are at particularly high risk for such a course,

consistent with prior findings (8).

A key confounder to consider in adult studies of childhood illness onset is the effect of

illness duration. A possible and straightforward explanation for the observed association

between early onset and greater morbidity could be that, with greater illness duration,

patients accumulate more ‘insults’ (either neurobiologically or psychosocially, or both). This

may be particularly the case for individuals with greater delay in treatment initiation (35).

However, the observed differences we report here do not appear to be a result of longer

illness duration; adjusting for these clinical variables did not meaningfully change the

results. Similarly, differences between onset groups persisted despite adjustment for mood

state at study entry. We elected to adjust for these features, despite the risk of

‘overcorrecting’ by including proxies for age at onset, to clarify that early onset appears to

confer added risk for poor outcomes beyond simply greater risk of illness at study entry or

longer illness duration.

We note multiple limitations of this analysis. Most importantly, examining an adult cohort

introduces a potential selection bias: individuals whose childhood symptoms resolve, remain

mild enough not to seek specialty care in a study such as STEP-BD, or ultimately lead to a

different diagnosis would not be represented in the present cohort. This could lead us to

overestimate the consequences of childhood-onset illness. Consistent with ascertainment

bias, our childhood-onset cohort is predominantly female, while some prospective

childhood-onset bipolar cohorts are predominantly male (5). Further, retrospectively

obtained age of onset is particularly vulnerable to recall bias, particularly when the interval

between symptom onset and assessment may be several decades. To account for this

possibility, we included mood state at initial assessment (euthymic versus symptomatic) in

all models. If, as our results suggest, early-onset subjects are more likely to be symptomatic

at any given time, this approach would lead us to underestimate the association between

onset age and outcome. As STEP-BD did not include systematic assessment of age at initial

treatment, we were unable to examine the effect of duration of untreated illness (8, 35).

Finally, inter-rater reliability of age-at-onset determination was not formally assessed, and

subsequent raters were not fully blinded to age of onset, though they were not aware of the

hypothesis reported here.

From both a neurobiological and a clinical perspective, the degree of continuity between

child- and adult-onset bipolar is a critical question. Neuroimaging studies, for example,

suggest areas of overlap as well as discontinuity [for reviews, see DelBello et al. (36) and

Strakowski et al. (37)]. Likewise, some interventions may be effective in children as well as

adults (38–40), while others differ in effects across ages (41–43). Our findings indicate

important differences in clinical outcomes, without clear discontinuities: those with
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adolescent onset appear to be a more heterogeneous group, resembling adult-onset groups in

some respects and early-onset groups in others.

More broadly, these results suggest that a substantial subset of those individuals who go on

to have DSM-IV-defined bipolar I or II disorder will have onset in childhood or

adolescence. They suggest that individuals with earlier onset may be at risk for a more

chronic as well as recurrent course in adulthood, with poorer functioning and quality of life.

Finally, they underscore the need to develop better strategies for early identification and

early interventions which achieve and maintain symptomatic remission and enhance

functioning over the course of development.
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Figure 1.
Age at illness onset in bipolar disorder (n = 3,658).
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Figure 2.
Time to recurrence of depression, mania, hypomania or mixed episodes during up to two years of follow-up, by retrospectively-

obtained onset-age group, adjusted for illness duration.
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Figure 3.
Longitudinal measures of quality of life (A) and functional status (B) among individuals with retrospectively-obtained

childhood, adolescent, and adult onset of bipolar disorder.

QLESQ = Quality of Life Enjoyment and Satisfaction Questionnaire; LIFE-RIFT = Longitudinal Interval Follow-up Evaluation-

Range of Impaired Functioning Tool. This project has been funded in whole or in part with federal funds from the National

Institute of Mental Health (NIMH), NIH. Any opinions, findings, and conclusions or recommendations expressed in this

publication are those of the authors and do not necessarily reflect the views of the NIMH. This article was approved by the
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publication committee of the Systematic Treatment Enhancement Program for Bipolar Disorder (STEP-BD). Individual

disclosures are listed before the references.
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