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Abstract

Background: Bipolar Disorder (BD) is a recurrent illness associated with high morbidity and 

mortality. The frequency of mood episode recurrence in BD is highly heterogeneous and 

significantly impacts the person’s psychosocial functioning and well-being. understanding the 

factors associated with mood recurrences could inform the prognosis and treatment. The objective 

of this review is to summarize the literature on factors, present during childhood, that influence 

recurrence.

Methodology: A systematic review of PubMed (1946–2017) and PsycINFO (1884–2017) 

databases was conducted to identify candidate studies. Search terms included bipolar disorder, 

episodes, predictors, recurrences, and course. Study characteristics, risk for bias, and factors 

associated with recurrence were coded by two raters according to predetermined criteria.
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Results: Twenty child studies and 28 adult studies that retrospectively evaluated childhood 

variables associated with mood recurrences were included. Early age of onset, low socioeconomic 

status, comorbid disorders, inter-episode subsyndromal mood symptoms, BD-I/II subtypes, 

presence of stressors, and family history of BD were associated with higher number of 

recurrences.

Limitations:  Risk factors and mood recurrences were assessed and defined in different ways, 

limiting generalizability.

Conclusion: Multiple factors are associated with increased risk of mood episode recurrence in 

BD. Interventions targeting modifiable factors could reduce the impact of BD. For example, 

treatment of comorbid disorders and subsyndromal mood symptoms, coupled with appropriate 

cognitive behavioral and family-focused therapies could ameliorate risk related to many clinical 

factors. When coupled with social services to address environmental factors, the number of 

episodes could be reduced and the course of BD significantly improved.
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BACKGROUND

Bipolar Disorder (BD), an illness characterized by recurrent mood episodes, significantly 

affects psychosocial functioning and increases the risk for other psychiatric disorders (e.g., 

substance abuse) and suicidality (1). The course of BD, and frequency of mood episode 

recurrence, is highly variable, therefore the study of the factors associated with the risk for 

recurrence could aid in better prognostication and inform treatment (2, 3). The identification 

of factors, particularly those amenable for modification, could provide an opportunity to 

avoid or attenuate them if their impact on the course of the disorder is negative or, 

conversely, could lead to efforts to promote those factors that are associated with a positive 

outcome. Relatedly, the recognition of factors that increase the risk for recurrences, might 

inform a more aggressive treatment approach.

The aim of this article is to review the extant literature regarding factors associated with 

mood recurrences in BD. To do this, we selected longitudinal and cross-sectional studies of 

BD that evaluated the influence of factors that were present in childhood, on the frequency 

of mood episode recurrence. We chose to focus on factors present during childhood because 

the presence of risk or protective factors early in the illness has substantial influence on the 

course of BD across the lifespan (4); consequently, identifying and targeting these factors 

could have a greater impact on illness trajectory than factors present only in adulthood. 

There are undoubtedly factors that influence mood episode recurrence later in life (e.g., 

substance use, stressful or traumatic events), but as the effects of the illness accumulate, it 

becomes harder to distinguish independent risk from those factors that share a bidirectional 

relation with mood symptoms. Our goal is to better understand childhood factors that 

influence mood recurrence in order to inform strategies to promote mood stability. To our 

knowledge, this is the first systematic review of the influence of multiple childhood factors 

on mood episode recurrence in BD.
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METHODOLOGY

The systematic review was carried out following the recommendations of PRISMA guide 

(Preferred Reporting Items for Systematic reviews and Meta-Analyses). The present review 

protocol was recorded in PROSPERO (CRD42018086583) (5).

Eligibility criteria for studies

Studies of both youth and adults with BD were eligible. Studies carried out in adults had to 

include data about factors that were present during childhood. Additionally, all included 

studies had to report on the association between the childhood factors and the onset of 

recurrent mood episodes. Studies that had a dimensional outcome (e.g., manic symptoms) 

were excluded because the presence of some symptoms does not necessarily constitute an 

episode and we were specifically interested in the relation between childhood factors and 

mood episode recurrence. Studies that reported only on treatment as the factor related to 

recurrence were also excluded, as there is a large literature on the effectiveness of different 

treatments in preventing recurrence, which falls outside the scope of the present paper. 

Finally, we evaluated the impact of sex in child studies only; following puberty, the inclusion 

of sex carries with it multiple additional factors that might affect recurrence such as 

hormonal cycles, pregnancy, puerperium (also possible in adolescents), and menopause. 

Although important, these factors are beyond the scope of this child-focused review.

Study selection

The bibliographic search was conducted through PubMed (1946–2017) and PsycINFO 

(1884–2017) databases from September to November 2017 combining the following 

keywords: bipolar disorder AND episodes, bipolar disorder AND predictors, bipolar 

disorder AND recurrences, bipolar disorder AND course.

The search yielded 25,695 potential articles, 28 articles were added using other resources 

(bibliographic references of the selected articles and specialized books on the subject). The 

eligibility determination of the articles, data coding and quality assessment were carried out 

independently by two of the authors (X.E.P. & E.C.R.). A third author (S.B.V.) was 

consulted when agreement between both raters could not be reached. The initial screening 

was done by reading the title and summary of each article. Once the initial screening, based 

on the eligibility criteria described below, and elimination of duplications were made, 156 

articles were selected (81 pediatric and 73 adult samples). Of these, 154 full text articles 

were obtained, the other two were not publicly available and requests to the authors were not 

answered (Figure 1). Cohen’s kappa coefficient was good for the article selection process (K 
= 0.74).

Data coding

The following information was extracted from each article: (1) author, year, and country; (2) 

financing; (3) type of study (longitudinal or cross-sectional, although information about 

factors in adult studies was always retrospective); (4) follow-up (duration, number of 

interviews and interview frequency); (5) the study’s inclusion/exclusion criteria; (6) whether 

follow-up assessments were blind to baseline diagnosis; (7) characteristics of the 
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comparison group(s) (if included); (8) sample demographic characteristics (recruitment, 

total sample, age at onset, average age, socio-economical status (SES), percentage of 

females (child studies only), and race; (9) sample clinical characteristics (number of 

participants diagnosed with BD, BD I %, illness duration, type of course (e.g., predominant 

polarity, rapid cycling), polarity of the first episode, number of manic, hypomanic, mixed, 

depressive and total episodes, subsyndromal mood symptoms, comorbid disorders, suicide 

attempts, and psychotic symptoms); (10) environmental characteristics (living with both 

natural parents and stressors); (11) family history of BD; (12) assessment tools (e.g., how 

were diagnosis, mood recurrence, and factors measured); (13) outcome or recurrence 

(definition of recurrence, polarity of episode); and (14) whether the type of factor influence 

increases risk, decreases risk, or was not described.

Risk of bias was assessed using the Newcastle-Ottawa Quality Assessment Scale (NOQAS) 

(Supplement 1). The NOQAS is recommended by the Cochrane Collaboration to assess risk 

of bias for case control and cohort studies (6, 7). The NOQAS assesses eight criteria with a 

maximum score of nine. Scores below five points represent high risk of bias (8).

Each article was coded by two authors (X.E.P. & E.C.P.). Cohen’s kappa coefficients were 

good for coding factors of influence (K = 0.87) and mood recurrence (K = 0.90). Cohen’s 

kappa coefficient was moderate (K = 0.58) for the risk of bias assessment between the two 

review authors (X.E.P. & E.C.P.). Disagreements were resolved by discussion between the 

two review authors and by contacting the authors of the original studies, as necessary. When 

the study author could not be reached for clarification (one third of those contacted 

responded), a third author (S.B.V) was consulted.

Studies varied widely in the way they assessed and defined risk factors and recurrences 

(Table 1 and Table 2). Studies that clearly defined the outcome as “new episode” or 

“recurrence” were preferable. However, the specific nature of the recurrence was often ill-

defined (e.g., the polarity of episode or whether the episode was a relapse or a recurrence 

were not stated and the distinction between first episodes versus recurrent episodes was not 

clear); consequently, we included all studies that evaluated the association between 

childhood factors and risk for a future mood episode, but the lack of consistency in how both 

the risk factors and outcomes were described is a limitation.

Prospective studies with a case control design, comparing people with BD who were 

exposed to a specific factor to those who were not, provide the most valuable information 

about how factors influence recurrence. However, due to the small number of prospective 

case control studies available, cross-sectional and cohort studies were also included.

Articles written in English, French, Italian, Portuguese or Spanish were included. Review 

articles were read in order to ensure that the studies they reported on were included; but 

were not considered as part of the data synthesis.

To explore variability in study results (heterogeneity) we specified the following hypotheses 

before conducting the analysis: we expected that factors that are associated with a more 

severe presentation of BD would also be associated with a greater number of mood 

recurrences (9, 10, 11, 12, 13, 14), including earlier age at onset, lower SES, BD I and II 
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subtypes, type of course (rapid cycling), suicide attempts, psychotic symptoms, 

subsyndromal mood symptoms, comorbid disorders, family history of BD, and exposure to 

stressors defined as childhood abuse (emotional or sexual abuse), low maternal warmth, and 

stressful life events. We expected to find similar results in studies conducted in youth and 

adult samples.

RESULTS

Of the 48 studies included in this review, 41.6% (k = 20) were carried out in pediatric 

populations; all were published in English; the most recent study was published in 2017 and 

the oldest in 1977; 64.6% were conducted in the United States, 12.5% in Europe, and 22.9% 

in other countries. Two studies were funded by industry, one partially (15) and the other 

entirely (16), 35 studies received a grant, and funding sources for 11 of the studies were not 

reported.

The studies included a total of 3,356 children and adolescents with BD recruited from 11 

samples and 13,521 adults with BD recruited from 22 samples. Both inpatient and outpatient 

samples were represented in the youth and adult literatures; additional details on sample 

characteristics and study design are presented in Table 1 and 2.

For the purposes of this paper, we have organized the factors into four categories – 

demographic (sex and age at onset), clinical (bipolar subtype, comorbidity, and 

subsyndromal mood symptoms), environmental (low SES and stressors), and family history 

of BD.

Factors associated with recurrence:

Among youth studies, the reported factors related to recurrence were: demographic 

characteristics (sex, k = 5 and age at onset, k = 4), clinical factors (bipolar subtype, k = 4; 

comorbidity with other psychiatric disorders, k = 11; subsyndromal mood symptoms, k = 3), 

environmental factors (low SES, k = 2; stressors, k = 3), and family history of BD (k = 4). 

Among adult studies, reported factors were: demographic characteristics (age at onset, k = 

4), clinical factors (comorbidity with other psychiatric disorders, k = 6), environmental 

factors (low SES, k = 1; stressors, k = 10). The strength association between specific factors 

and recurrence is shown in Table 3.

Demographic characteristics

Sex.—Five child studies evaluated the effect of sex on recurrence (we did not include adult 

studies in this category for reasons described above). Results were heterogeneous; one study 

reported higher frequency of recurrence in males (17), another found more recurrence in 

females (18) while others did not find any difference in recurrences between the sexes (19, 

20, 21).

Age at onset.—Nineteen studies evaluated age at onset. One pediatric study reported 

fewer mood episodes among those with later onset of the illness (3). The other three child 

studies (19, 20, 22) reported no association between age at onset and mood recurrence. 

Studies conducted in adult populations were largely consistent in finding that earlier illness 
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onset was associated with a higher number of recurrences; only three of 15 adult studies 

found no association between age at onset and mood recurrence (23, 24, 25). Most of the 

studies in adult populations adjusted for the number of recurrences and the age at onset of 

the first mood symptom when evaluating this relationship; both prospective and 

retrospective designs yielded the same results (16, 26, 27, 28, 29, 30, 31).

Clinical factors

Bipolar subtype.—Four studies evaluated whether BD subtype was associated with the 

number of recurrences. All four found that BD I or BD II subtypes had more recurrences 

than BD Not Otherwise Specified (NOS) subtype.

Comorbidity.—The effect of comorbidity on recurrences was evaluated in 17 studies. 

Comorbid mental health disorders were consistently associated with more frequent 

recurrence, including anxiety disorders (32, 33, 34, 35, 36, 37), attention deficit/

hyperactivity disorder (ADHD) (32, 38, 39) and substance use disorders (SUD) (32, 37, 40). 

The influence of disruptive behavior disorders (DBD) and psychosis was less consistent. The 

effect of DBD on recurrences was evaluated in two articles, one reported a higher risk (32) 

while the other reported no effect (41). Presence of psychosis was evaluated in five studies; 

three of these reported no influence on recurrence while two studies reported increased risk 

(18, 42).

Subsyndromal mood symptoms.—Three studies evaluated whether the presence of 

subclinical, inter-episode mood symptoms during childhood were associated with 

recurrence; one study (19) found no difference in the number of recurrences, while the other 

two reported higher rates of recurrence among those who experienced subclinical mood 

symptoms between episodes (3, 43).

Environmental factors

Low SES.—Low SES was related to mood episode recurrence in all studies (k = 3). Of the 

two child studies that reported on this association, one reported fewer mood episodes among 

youth with higher SES (3), the other reported 20% higher likelihood of recurrence with 

every unit of decrease in SES (18). The adult study found that unemployment was associated 

with more mood episodes (37).

Stressors.—All but two (44, 45) of eleven studies that reported on the association between 

child abuse and recurrence reported increased risk for mood episodes among those with a 

history of abuse. Low maternal warmth was also associated with an increase of recurrence in 

the one study that reported on this relation (46). Stressful life events were associated with 

depressive episode recurrence in one study, but this association was no longer significant 

after adjusting for demographic and baseline clinical characteristics (47).

Family history of BD.—Four child studies evaluated family history of BD. One study 

reported a higher number of recurrences in youth with a family history of BD (3), the other 

three studies did not find an association between family history of BD and recurrence (19, 

20, 21).
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DISCUSSION

The goal of this review was to evaluate the influence of childhood risk factors on mood 

episode recurrence in people with bipolar disorder. Although we sought to characterize all 

factors associated with recurrence or lack thereof, there was surprisingly little variability in 

the focus of the majority of studies, and some factors for which we expected to find an 

association (e.g., suicide attempt, rapid cycling) were not represented in any published 

report. Additionally, there was almost no information about protective factors. Consequently, 

there are likely gaps in our knowledge about important influences on illness course. Among 

the factors that were described, they tended to fall into four broad categories – demographic 

characteristics, clinical factors, environmental factors, and family history of BD. Studies of 

children and adults tended to focus on somewhat different risk factors, but across studies 

results were fairly consistent; earlier age of onset, BD I and BD II subtypes, comorbidity 

with other psychiatric disorders, subsyndromal mood symptoms, low SES, and stressors 

were associated with more mood episode recurrence.

Demographic characteristics

The findings related to sex and mood recurrence were inconsistent; the study that found 

higher risk of depressive episodes in males, described other differences between the sexes 

(e.g., males had longer duration and earlier onset illness, plus a higher rate of comorbid 

panic disorder; 17) that may have influenced the higher rate of recurrence in boys. 

Additionally, both boys and girls in this study (17) were younger, on average, than the youth 

in the study in which mood episodes were more prevalent in females (18) (average age 10.7 

± 3.0 vs. 13.2 ± 3 respectively). This result is consistent with other research suggesting that 

females are at higher risk for mood (especially depressive) episodes in adolescence due to 

both psychosocial and biological risk factors (48). Relatedly, it is important to note that we 

evaluated the effect of sex only in those studies carried out in pediatric populations. 

However, the studies we included focused on ranged in age from 10 to 18, which introduces 

possible bias associated with sex.

The results related to the association between an earlier age at onset and recurrence varied 

depending on whether the data were collected in child- or adulthood. This may be a 

meaningful difference; among the youth studies, there was little variance in terms of age of 

onset because all the participants were children when their BD developed, which could 

obscure the relationship. In contrast, adult studies include participants with a wider range of 

onset ages, which could highlight this association. Differences in how age of onset is defined 

could also impact the association; youth studies are more likely to report an average, 

whereas many adult studies stratify it, grouping people by the developmental period during 

which they became symptomatic (e.g., 12–18 years, 19–25, 25–31, etc…), which makes it 

easier to observe age-related differences. It could also be that the effect of early onset is not 

yet be evident in youth samples; the kindling theory posits that with each mood recurrence, 

the likelihood of another mood episode grows (11); based on this model, the impact of early 

onset would grow over the years. This finding that the influence of age of onset on 

recurrence changes over the lifespan, emphasizes the importance of longitudinal designs to 

fully understand the developmental processes that interact with risk factors to influence the 
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course of BD. Additionally, because collecting accurate data on the timing of specific events 

(including age of onset) becomes more difficult as time passes, due to recall biases, 

prospective designs are necessary to collecting accurate information on the associations 

between risk factors and mood recurrence.

Clinical factors

All four studies carried out in pediatric populations found that youth with BD NOS had 

fewer recurrences than those with BD I or BD II. This is in contrast with some adult studies, 

which tend to show that individuals with BD I have the fewest recurrences (49, 50). 

However, it is important to note, in the case of the comparison between BD I or II and BD 

NOS, that once a youth has a manic episode, s/he is no longer in the NOS group, so this 

comparison can become somewhat tautological.

The majority of youth with BD meet criteria for at least one additional mental illness (32), 

which, according to the results of this review, puts them at higher risk for a mood episode 

recurrence. There are a number of reasons that comorbidity may be associated with higher 

risk of recurrences. First, youth with more severe presentations of BD, characterized by a 

predominantly ill course, tend to have more comorbid disorders, in addition to greater 

impairment and poorer treatment response (3). Additionally, comorbidity has been 

associated with lower family cohesion, early-onset academic and behavior problems, and 

worse functioning (42). These factors are likely to contribute to a more chaotic home 

environment, which could increase stress and the likelihood of mood recurrences (51, 52, 53, 

54, 55, 56, 57). Additionally, worse course, greater impairment and trouble in other domains 

(e.g,. home, school, peers) might make it harder for families to prioritize treatment 

compliance – both for BD and for comorbid disorders (13), or the comorbid condition could 

obscure the BD and reduce the likelihood of appropriate treatment. It is also possible that 

greater overall illness burden could increase the risk of environmental factors (e.g., stressful 

events) that are a risk factor both for the development of other childhood disorders and for 

mood recurrence itself (33, 58). It is also possible that comorbid conditions increase risk for 

mood episodes through other pathways; for example, frequent criticism of a child’s 

hyperactive and impulsive behavior may lead to depressed mood (59). The genetic link 

between some disorders (anxiety with depression for example) may also confer a higher risk 

for mood episodes (60). Medications for comorbid conditions may also increase the risk for 

recurrences (e.g., SSRIs, stimulants; 3, 61), interfere with mood treatment efficacy (62).

We hypothesized that psychotic symptoms, which tend to be associated with more severe 

presentations of BD in youths (1), would be related to a greater number of recurrences. This 

hypothesis was only partly supported; psychotic symptoms were associated with 

heterogeneous results regarding appearance of new episodes. We think that this result should 

be carefully interpreted; the samples in which no association was found (19, 20, 21) were 

smaller, were collected in the 1990s, and were unusual in that the rates of comorbidity were 

very low. Additionally, two of three studies reporting no association between psychotic 

symptoms and mood recurrences obtained a 5 point NOQAS scoring (19, 21), indicating 

higher risk of bias than the studies reporting increased risk (18, 42). In contrast, the two 

studies that did find an association between psychotic symptoms and mood recurrence were 
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much larger, had more heterogeneous participants, and were conducted more recently (18, 

42). If there is an association between psychotic symptoms and greater mood recurrence, it 

seems likely that there are other factors involved; youth who have BD with psychotic 

symptoms typically have more comorbidity, lower psychosocial functioning, lower family 

cohesion, lower cognitive functioning and more family history of psychosis than bipolar 

youths without psychotic symptoms (42). These factors contribute greater severity to the 

illness course and could result in poorer treatment response or adherence, which could 

explain the higher number of mood recurrences among those with psychosis.

Higher rates of recurrence among youth who continued to experience subclinical mood 

symptoms between episodes suggests that those who do not respond well to treatment or 

have inadequate treatment and, consequently, do not achieve remission, are at higher risk for 

recurrence (or relapse). Similar findings have been reported in longitudinal studies of adults 

with BD (2, 63, 64) and in youths (48) and adults with unipolar depression (65). This is not 

surprising, but it emphasizes the importance of research to develop a more personalized 

approach to BD treatment; in acute treatment trials, rates of remission in youth with BD 

range from 14% to 100% (40), but we know little about the main factors that determine who 

gets well. Related, there are no randomized controlled maintenance studies in youths with 

BD to provide information about the best strategies to prevent recurrence.

Environmental factors

The association between low SES and a greater number of mood recurrences was consistent 

with our hypothesis; recurrence and more severe psychopathology are consistently 

associated with low SES (3, 14, 40). This association may be indirect; a lower SES could 

increase familial stress and make it more difficult to follow to treatment recommendations, 

which could lead to a worse course of illness.

Stressors were evaluated in 13 studies and the results were generally consistent with our 

hypothesis that stress would lead to more recurrences (66). However, the nature of the 

stressors varied (stressful life events (47), childhood abuse (sexual and emotional; 3, 10, 27, 

37, 44, 45, 67, 68, 69, 70, 71), and low maternal warmth (46), which presumably would lead 

to different levels of impact. Additionally, barely half of the studies were prospective (three 

youth and three adult studies), which limits the conclusions that can be drawn in terms of the 

temporal relation between the stressor and mood recurrence. Prospective collection of data 

regarding life events is ideal, in order to limit the influence of recall bias, but even when this 

is not possible, there are methods for acertaining more reliable accounts (e.g., using a semi-

structured interview such as the Bedford College Life Events Difficulties Schedule, 72). The 

majority of the studies in this review relied on less robust methods, such as checklists, which 

may impact the reliability of the findings. Additionally, there are other factors, such as the 

severity and chronicity of the stressor (73, 74, 75), the age and sex of the child (76, 77), and 

whether it involves interpersonal violence, that further influence the impact of a stressor. 

Without more detail, it is impossible to draw clear conclusions about the ways stressful 

childhood events are likely to impact the course of BD.

Another important consideration is whether stressors – which vary significantly in chronicity 

and severity, among other factors – are risk factors for recurrence, or whether they, in fact, 
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trigger the new episode directly. The distinction is important, as it could indicate different 

mechanisms by which the stress of the event impacts the pathophysiology of BD (78). The 

relation between stressors and mood episodes has been studied from different perspectives, 

including as a gene-environment interaction (76, 79) or psychosocial disruption (80). 

Greater specificity, in terms of the stressor itself, the developmental period in which it 

occurred, and its temporal relationship with the mood episode, will help to build our 

understanding of the impact of these events on people with BD.

Family history of BD

Only one of four studies that evaluated the relation between family history of BD and mood 

recurrences, found an association. However, the study that did find an association had longer 

follow-up and a larger, more representative sample, which may have given it better power 

for detecting an effect (3). There are three primary reasons to predict that family history of 

BD would be associated with more recurrence; first, family history is the most robust risk 

factor for the onset of the disorder (81). Second, in addition to genetic risk, having a close 

family member with BD is likely to increase stress and chaos, which could then trigger a 

new mood episode in other family members (51, 82). A chaotic environment may also 

disrupt circadian rhythms (e.g., sleep) in youths, which in turn, may increase the risk for 

recurrences (80, 83, 84). Moreover, adults with BD often meet criteria for comorbid 

disorders as well, increasing the overall psychiatric burden (85), which could contribute to 

worse family functioning (including negative attachment style) and environmental factors 

(stressors) that are associated with increased risk of recurrence (55, 57). Family history of 

psychopathology other than BD is also likely to contribute risk for recurrence through 

environmental influences. However, none of the child-focused papers included in this review 

reported on the influence of non-BD familial psychopathology

Implications

Consistent with our hypotheses, factors that are generally associated with a more severe BD 

presentation also tend to be associated with a greater number of mood recurrences. Paying 

attention to these factors will inform prognostication and, when the burden of risk is high, 

should impact treatment decisions. We know that treatment reduces recurrences (81), and 

that when treatment is initiated early, the potential for positive outcomes is greater (4, 81, 86, 

87). Notably, although we sought to investigate both risk and protective factors, the majority 

of papers focused on the risk factors associated with an increase in recurrence. An important 

next step in understanding how to mitigate the risk of frequent recurrences and a worse 

illness trajectory over time will be to study how treatment can moderate the impact of the 

risk factors identified here. This is particularly true for risk factors, such as stressors and 

family function, that may be unavoidable, but for which the psychological impact could be 

ameliorated with psychosocial interventions (e.g., changes in cognition, emotional and 

behavioral regulation, coping skills, and circadian cycles). Family-focused therapies for 

bipolar offspring and for children and adolescents with BD to help reduce stress and 

improve functioning may be particularly beneficial (84, 88, 89, 90). Social services (e.g., 

linkage to mental health providers, programs to facilitate treatment adherence, support from 

employment and educational institutions) could also help by reducing stressors and their 

associated impact on both mood symptoms and risk factors for recurrence. Finally, an early 
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diagnosis together with effective treatment of comorbid disorders and subsyndromal mood 

symptoms could be an important component of reducing the burden associated with BD and 

improving patient outcomes.

Limitations

The systematic review reported here combines data across studies in order to better 

understand factors associated mood recurrences with more precision than is possible in a 

single study. This review has several limitations. The first is that both the definitions and 

methods for assessing risk factors and recurrences vary widely across studies. This 

prevented the evaluation of the data using meta analysis and limits the generalizability of the 

findings. Related, the studies varied significantly in terms of what they reported, with some 

giving details about the polarity of mood episode recurrences and others saying only that 

there was a relapse. Likewise, most studies included little-to-no detail about how much time 

passed before the recurrence or about the frequency of recurrence, and the retrospective 

nature of most of the reports precludes a detailed understanding of the temporal relations 

between risk factors and recurrence. Prospective studies offer the clearest evidence of a 

causal relationship between factors associated with risk for recurrences and course, and the 

30 prospective studies included in the review are a strength. Importantly, similar patterns of 

risk emerged in both prospective and retrospective designs. It is also possible that 

publication bias impacted our results, the quality of the studies varied (as indicated by the 

NOQAS scores), but this risk should be low due to the fact that the risk factors we were 

interested in are not things about which authors would be expected to have a conflict of 

interest. Finally, two of the risk factors we had hypothesized would be related to mood 

recurrence – suicide attempt and rapid cycling – were not reported in any of the papers 

included in this review.

As we expected, youth and adult studies showed similar results, but there were differences in 

focus across pediatric and adult studies that limit our ability to generalize across the lifespan. 

For example, the effects of family history of BD or BD subtype on recurrences were more 

often assessed and reported in pediatric studies, whereas child abuse was more often the 

focus in adult studies. It is possible that these factors actually vary in their impact across the 

lifespan (e.g., the measurable effects of abuse on illness course may not be apparent until 

later in its course), but this is not possible to determine given how many studies are 

conducted (cross-sectional with retrospective report) and how the data are reported (with 

minimal detail).

CONCLUSIONS

Early identification and treatment of modifiable risk factors such as the presence of 

comorbid disorders and subsyndromal mood symptoms, coupled with appropriate cognitive 

behavioral therapies and family-focused therapies could reduce the number of episodes and 

potentially improve the course of BD. Furthermore, social programs designed to reduce 

exposure stressors, including poverty and abuse, would benefit young people with BD, 

among others.
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Taking a lifespan approach, whether through longitudinal studies that span multiple 

developmental periods or through coordination between research groups to ensure 

consistency in the measurement of hypothesized risk and resilience factors across 

developmental periods is likely to yield knowledge helpful for the development of 

interventions that can improve outcomes among people with BD. Embracing standard 

definitions and measurement tools would allow for the conduct of meta analytic studies, 

which can clarify the associations between risk and protective factors and mood recurrence, 

enabling a more proactive approach to managing the course of BD. In spite of the limitations 

of this literature, the progress we have made in understanding BD is helping to inform future 

studies that will further build our knowledge about its mechanisms, enabling more accurate 

diagnosis and prognostication and more effective treatment adminstration. It is clear that 

there are factors that influence the recurrence of mood episodes and, as we gain more precise 

knowledge of these factors, our ability to reduce recurrence and improve quality of life for 

those affected will grow.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Study selection
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Table 3:

Risk of recurrence, mood polarity, and strength association (when possible) of each assessed factor

Demographic Factors

Sex

Author Adult/Child Study Risk of recurrence

Birmaher et al., 2006 Child more mood episodes in female sex (t = 1.99, p= 0.05)

Jairam et al., 2004 Child no statistically significant difference (ND)

Srinath et al., 1998 Child no statistically significant difference (ND)

Strober et al., 1995 Child no statistically significant difference (ND)

Wozniak et al., 2013 Child more depressive episodes in males (M= 10.7, SD= 23.3 vs. M= 10.2, SD= 16.8, 
t=7.2, p<0.001)

Age at onset

Author Adult/Child Study Risk of recurrence

Baldessarini et al., 2012 Adult more mood episodes in earlier onset group (F=3.92, p=0.02)

Bashir et al., 1987 Child no statistically significant difference (ND)

Birmaher et al., 2014 Child less mood episodes in later onset of mood symptoms group (χ2= 25.57, p= 
0.001)

Bromet et al., 2005 Adult shorter time to relapse in earlier onset group (HR=0.51; 95% CI=0.31–0.84, p˂ 
0.01)

Carlson et al., 1977 Adult no statistically significant difference (0.38 vs. 0.42 mean episode frequency/
year)

Carlson et al., 2000 Adult
more manic and mixed episodes in earlier onset group (64.7% vs. 12.5% and 
26.1% vs. 3.3% OR=10.23; 95% CI=1.13–92.37) and less depressive episodes 
in earlier onset group (17.6% vs. 62.5)

Coryell et al., 2013 Adult more depressive episodes in earlier onset group (M= 39.9, SD= 32.3 vs. M= 
35.1, SD= 31.3, p= 0.015)

Jairam et al., 2004 Child no statistically significant difference (ND)

Karthick et al., 2015 Adult no statistically significant difference (ND)

Leverich et al., 2007 Adult

more mood episodes in earlier onset group (20 episodes before entry study: 50 
childhood, 105 adolescents and 30 adulthood. Number episodes in first year 
follow-up: M= 5.4, SD= 3.72 childhood; M= 4.1, SD= 3.43 adolescents; M= 
2.8, SD= 3.34 adult)

Lish et al., 1994 Adult more mood episodes in earlier onset group (51% vs 34%, χ2 = 9.3, p= 0.002)

Perlis et al., 2004 Adult more mood episodes in earlier onset group (χ2 = 13.82, p= 0.001)

Perlis et al., 2009 Adult

earliest recurrence in childhood onset group (log-rank χ2 = 14.98, p= 0.0001) 
and adolescent onset group (χ2 = 6.87, p= 0.01) vs. adult onset. Risk not found 
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

Post et al., 2010 Adult more mood episodes in earlier onset group (effect size not reported)

Schurhoff et al., 2000 Adult risk not found (M= 0.25, SD= 0.05 vs. M= 0.23, SD= 0.07 mania/year and M= 
0.33, SD= 0.06 vs. M= 0.45, SD= 0.31 depression/year)

Srinath et al., 1998 Child no statistically significant difference (ND)

Suppes et al., 2001 Adult more mood episodes in earlier onset group (64 vs. 57, p= 0.0002 in depression 
and 53 vs. 46, p= 0.005 in mania).

Winokur et al., 1989 Adult more mood episodes in earlier onset group (42% polyepisodic group and 25% 
oligoepisodic group, p= 0.005)
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Demographic Factors

Yatham et al., 2009 Adult more mood episodes in earlier onset group (small increase in survival time HR 
(β = 1.119; p= 0.02) with later age of onset)

Clinical Factors

Comorbidity

Author Adult/Child 
Study

Comorbidity
type Risk of recurrence

Birmaher et al., 2006 Child Psychosis more mood episodes in psychotic group (t = 2.78 
[p= .006])

Bromet et al., 2005 Adult ANX more mood episodes in ADHD group (M= 6.0, 
SD= 3.5 vs. M= 3.9, SD= 3.2, p˂ 0.0001)

Coryell et al., 2013 Adult ANX more mood episodes in SUD group (OR = 1.57; 
95% CI, 0.96–2.58; p= 0.07)

DelBello et al., 2007 Child SUD (alcohol) more mood episodes in SUD group (HR= 4.3, 
95% CI= 3.3 to 5.3, p= 0.005)

Hua et al., 2011 Child Psychosis more mood episodes in psychotic group 
(63.39±126.33 vs. 19.92±34.48)

Jairam et al., 2004 Child Psychosis no statistically significant difference (ND)

Kovacs et al., 1995 Child DBD
no statistically significant difference. No more 
mood episodes in DBD groups (4.8 (1–12) vs. 6.9 
(1–17))

Post et al., 2014a Adult

ANX more mood episodes in ANX group (OR = 1.36; 
95% CI, 0.82–2.27; p= 0.23)

SUD more mood episodes in psychotic group 
(63.39±126.33 vs. 19.92±34.48)

Ratheesh et al., 2011 Child ANX more mood episodes in ANX group (3 (1–4) vs. 2 
(1–14))

Ryden et al., 2009 Adult ADHD more depressive episodes in ANX group (effect 
size not reported)

Sala et al., 2012 Child ANX less follow-up time spent euthymic (OR = 0.97; 
95% CI, 0.96–0.99; p= 0.0004)

Sala et al., 2014 Child ANX
↑ risk any mood recurrences (76% vs. 56.4%, 
χ2= 15.12, p= 0.0001) and depression recurrences 
specifically (64.9% vs. 49.4%, F= 5.33, p= 0.02)

Serra et al., 2017 Adult ANX

more time in mood episodes in ANX group (%) 
(5.49±8.94 vs 3.12±6.17, p= 0.04)
more time in depressive episodes in ANX group 
(%) (26.0±22.9 vs. 17.9±22.9, p= 0.009).

Srinath et al., 1998 Child Psychosis no statistically significant difference (ND)

Strober et al., 1995 Child Psychosis no statistically significant difference (ND)

Tamam et al., 2008 Adult ADHD more mixed episodes in ADHD group (M= 5.6, 
SD= 9.2 vs. M= 0.81, SD= 3.4, p˂ 0.001)

Yen et al., 2016 Child

ANX

1 point ↑ ANX PSR= ↑ risk depressive recurrence 
43% (HR= 1.43, 95% CI [1.24–1.65]
1 point ↑ ANX PSR= ↑ risk mania recurrence 
43% (HR= 1.43, 95% CI [1.16–1.75]

ADHD

1 point ↑ ADHD PSR= ↑ risk depressive 
recurrence 53% (HR= 1.53, 95% CI [1.25–1.85])
1 point ↑ ADHD PSR= ↑ risk mania recurrence 
72% (HR= 1.72, 95% CI [1.21–2.44]

DBD

1 point ↑ DBD PSR= ↑ risk depressive recurrence 
22% (HR= 1.22, 95% CI [1.04–1.44])
1 point ↑ DBD PSR= ↑ risk mania recurrence 
67% (HR= 1.67, 95% CI [1.29–2.16]
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Demographic Factors

SUD

1 point ↑ SUD PSR= ↑ risk depressive recurrence 
21% (HR= 1.21, 95% CI [1.01–1.44])
1 point ↑ SUD PSR= ↑ risk mania recurrence 
46% (HR= 1.46, 95% CI [1.09–1.96]

Subsyndromal mood symptoms

Author Adult/Child 
Study Risk of recurrence

Birmaher et al., 2014 Child less mood episodes in fewer subsyndromal episodes group (χ2= 10.36, p= 0.02)

Jairam et al., 2004 Child no statistically significant difference (ND)

Wozniak et al., 2011 Child Persistent BD-I group had significantly higher one-year prevalence of major depressive 
disorder compared to the Non-Persistent BD-I group (effect size not reported)

Bipolar subtype

Author Adult/Child 
Study Risk of recurrence

Birmaher et al., 2006 Child BD-I group was 1.7 times (95% CI, 1.06–2.67) and BD-II group was 2.7 times (95% CI, 
1.35–5.31) more likely to have a recurrence than those with BD-NOS

Birmaher et al., 2009 Child
higher rates of mood episodes in BD-I group (65.2%) and BD-II (81.0%) compared to BD-
NOS group (53.7%). Recurrence was associated with BD-I and BD-II (vs. BD-NOS, HR:
1.37, 95% CI:1.01–1.88)

Hirneth et al., 2015 Child higher rates of previous mood episodes in BD-I group (45.8% vs. 7.7% BD-II, Fisher’s exact 
test, p= 0.027; and 19.6% BD-NOS, Fisher’s exact test, p= 0.027)

Lewinsohn et al., 2000 Child ↑ risk mood episode in symptomatic group (27.3% vs. 2.1%; OR=17.3; 95% CI=1.6–189.6)

Environmental Factors

Low SES

Author Adult/Child Study Risk of recurrence

Birmaher et al., 2006 Child with every unit of decrease in SES 20% higher likelihood of recurrence (95% 
CI, 0.67–0.95)

Birmaher et al., 2014 Child less mood episodes (χ2= 7.17, p= 0.07) in higher SES group

Post et al., 2014a Adult
more mood episodes in poor social support group (OR= 1.18; 95% CI, 0.71–
1.97; p= 0.53) and more mood episodes in employment difficulties group (OR= 
1.32; 95% CI, 0.79–2.21; p= 0.3)

Stressors

Author Adult/Child Study Stressor type Risk of recurrence

Birmaher et al., 
2014 Child Sexual abuse less mood episodes (χ2= 8.16, p= 0.04) in less 

sexual abused group

Bromet et al., 2005 Adult Child abuse shorter time to relapse in child abused group 
(effect size not reported)

Erten et al., 2014 Adult Child abuse
more depressive episodes (t= −2.38, p= 0.019) and 
total episodes (t= −2.25, p= 0.026) in negative live 
event group

Etain et al., 2013 Adult Emotional abuse
more number of depressive episodes in emotional 
abused group (7.07±6.96 vs. 4.72±5.44, r2 = 0.03, 
P = .002) just in females (no in males)

Garno et al., 2005 Adult Child abuse
more depressive episodes in child abused group 
(M= 30.4, SD= 50.4 vs. M= 12.0, SD= 24.3, p= 
0.026)

Geller et al., 2008 Child Low maternal warmth more mood episodes in low maternal warmth 
group (HR= 2.9 (95% CI, 1.5–5.4)
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Demographic Factors

Gilman et al., 2015 Adult Child abuse
more mood episodes in negative live event group 
(abuse and maltreatment; OR=1.55 and 1.60, 
respectively)

Larsson et al., 2013 Adult Emotional abuse more incidence of (hypo)manic episodes (df = 8.3, 
p < 0.001) in emotional abused group

Li et al., 2014 Adult Child abuse no statistically significant difference (r= −0.012, p 
˃ .05)

McIntyre et al., 
2008 Adult Child abuse no statistically significant difference (ND)

Nolen et al., 2004 Adult Child abuse more mood episodes in child abused group (r= 
0.23, p ˂ .05)

Post et al., 2014a Adult Child abuse more mood episodes in negative live event group 
(OR= 1.11; 95% CI, 0.63–1.96; p= 0.71)

Wals et al., 2005 Child Stressful life events no statistically significant difference (OR=2.1, 
CI=0.2–21.9, p=0.521)

Family history of bipolar disorder

Author Adult/Child Study Risk of recurrence

Birmaher et al., 
2014 Child less mood episodes in less family history of bipolarity group (χ2= 13.02, p= 0.005)

Jairam et al., 2004 Child no statistically significant difference (ND)

Srinath et al., 1998 Child no statistically significant difference (ND)

Strober et al., 1995 Child no statistically significant difference (ND)

ANX: anxiety; ADHD: attention deficit hyperactivity disorder; DBD: disruptive behavioral disorders; SUD: substance use disorders; SES: socio-
economic status; BD-I: bipolar disorder I; BD-II: bipolar disorder II; BD-NOS: bipolar disorder not otherwise specified; mood episode: mood 
polarity not specified; ND: numerical data not reported; PSR: psychiatric status rating; HR: hazard ratio; CI: coefficient interval; OR: odds ratio; 
M: median; SD: standard deviation.
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