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ABSTRACT 

Background:  Bipolar disorder refers to a heterogeneous group of mood disorders, affecting 

approximately 2% of the Canadian population. Family, twin, and adoption studies provide evidence of 

a strong genetic contribution, making children of affected parents an identifiable high-risk group. Other 

than a positive family history, there have been no reliable indicators to identify those who will develop 

illness. Longitudinal high-risk studies have shown that a significant proportion of offspring manifest 

antecedent internalizing symptoms such as anxiety and depressive symptoms in early childhood, years 

prior to the first diagnosable mood episode. Furthermore, the first few full-threshold mood episodes 

of emerging bipolar disorder are often depressive in polarity. There has been little systematic study of 

the strength and timing of the association between these antecedent clinical symptoms and the 

development of syndromal mood disorders in high-risk individuals.  This could be important to improve 

earlier detection and identify targets for prevention. 

Objectives: The objective of this study was to determine whether the presence of clinically significant 

childhood depressive and anxiety symptoms predicts the risk and age of onset of a subsequent mood 

episode. To address this objective, the following research questions were explored: i) Does the 

presence of clinically significant childhood anxiety and depressive symptoms influence the risk and 

timing of onset of major mood episodes (hypomania, mania, major depression)? ii) Does the presence 

of clinically significant childhood anxiety and depressive symptoms influence the risk and timing of any 

(major or minor) diagnosable mood episode (hypomania, mania, major depression, depression NOS, 

BDNOS, cyclothymia, dysthymia)?  

Methods: The exposure to the risk indicator (presence of clinically significant childhood anxiety and 

depressive symptoms) and the primary and secondary outcomes (major mood episode and any 

diagnosable mood episode, respectively) were analyzed using discrete time survival analysis. We 
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assessed clinically significant anxiety and depressive symptoms in childhood prior to age 15 years (given 

that the median age of onset of mood disorders in high-risk offspring studies peaks in mid to late 

adolescence) on the risk and timing of DSM-IV criteria for a diagnosable mood episode based on both 

clinician-assessment (KSADS-PL clinical research interviews) and symptom-rating scales (HAM-A and 

BDI-II).  

Results: The study included 286 participants (40.7% male) from the Flourish High Risk Offspring Cohort. 

The mean age of participants at baseline interview was 15.4 years (SD=5.6 years), and 22.91 years 

(SD=7.2 years) at the final assessment. Of the 286 participants with primary risk indicator data, 50 

(17.5%) were determined to have clinically significant mood or anxiety symptoms based on semi-

structured clinician interview and consensus review by expert clinicians. Among those meeting criteria 

for clinically significant symptoms, as per the KSADS-PL interview, the mean age of exposure was 10.3 

years (SD=3.3). Depressive and anxiety symptoms measured by symptom rating scales were available 

for 262 participants under the age of 15 years. Individuals with clinically significant internalizing 

symptoms measured by the KSADS-PL interview were significantly more likely to develop a major mood 

episode (HR=2.2, p<0.05, 1.2-3.9) and any diagnosable mood episode (HR=2.1, p<0.05, 1.2-3.7) 

compared to those without these antecedents. There was no significant association found between 

antecedent symptoms measured by symptom rating scales and major episodes (HR=1.3, p>0.05, 0.4-

4.4) or diagnosable mood episodes (HR=2.0, p>0.05, 0.8-5.2). 

Discussion: This study demonstrated clinically significant internalizing symptoms determined by 

clinician assessment predict the risk of mood episodes later in life in youth at confirmed familial risk. 

However, symptoms assessed by validated rating scales were not significant predictors of subsequent 

mood episodes. 

Conclusions: Clinically significant childhood mood and anxiety symptoms in youth at confirmed familial 
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risk were predictive of future mood episodes in adulthood. However, symptoms without the clinical 

context of a full psychiatric assessment appear to have limited predictive value.  Other work has shown 

similar results which taken together suggests that the profile of symptoms taking into account change 

from baseline, context, persistence, and severity may be important for understanding the natural 

trajectory of mood disorders. Future work in this area should continue to follow this cohort over a 

longer length of time to allow for greater insight into the influences of clinically significant symptoms 

on future psychopathology in high-risk groups. By gaining greater insight into the natural history of 

major mood disorders and the significance of clinically significant symptoms in children at identifiable 

familial risk, we hope to help provide information pertinent to screening in order to facilitate earlier 

identification of mood disorders in high risk and to identify potential early intervention and even 

prevention targets. 

 

Key words: Mood disorders, clinically significant internalizing symptoms, high-risk, family history, risk, 

depressive disorders, bipolar disorders
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CHAPTER 1. INTRODUCTION 

 

Bipolar disorder (BD) is a major mood disorder affecting approximately 2% of the Canadian 

population, typically onsetting in late adolescence and early adulthood (1,2). Individuals with BD 

face high relapse rates, increased vulnerability for substance use, chronic use of health services, 

underemployment, and increased dependence on public assistance (2,3). In addition, BD is 

associated with a very high risk of suicide and significant decreased life expectancy (4). On 

average, accurate diagnosis does not occur until 10 years after the individual has sought 

treatment, and much longer since impairing and distressing (clinically significant) symptoms first 

began (5). Family, twin, and adoption studies provide strong evidence of a genetic contribution, 

making children of parents with BD an important identifiable high-risk group for developing 

depressive and bipolar disorders (6). Other than a positive family history, there are currently no 

known factors to identify who will develop the illness. Furthermore, diagnosis is based on the 

manifestation of a manic or hypomanic episode, as defined by the Diagnostic and Statistical 

Manual (DSM-5) (7), despite the fact that in an estimated 30% of high-risk offspring impairing 

and distressing antecedent childhood internalizing symptoms precede the onset of diagnosable 

mood disorders (8–11). However, little research to date has investigated the nature of the 

relationship between clinical symptoms and the development of major mood disorders in high-

risk offspring. 

Structure of thesis: background, formatted manuscript, general discussion, future 

directions, references, and appendices. 
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CHAPTER 2. BACKGROUND 

 

2.1. WHY IS RISK PREDICTION IMPORTANT? 

Mood disorders are associated with substantial mental, physical, and financial difficulties. 

Overall, mental illness costs the Canadian economy approximately $33 billion annually (12). 

Mood disorders are currently the fastest growing disability category in Canada, and are the 

leading cause of disability-adjusted life years (DALYs) worldwide (13). Canadians with mood 

disorders face unemployment rates up to 90%, with nearly 70% of all disability claims in Canada 

related to mental illness (14,15).  

The presence of mood disorders in adolescence and early adulthood has ripple effects 

throughout the lifespan. Research has shown the incidence proportion of newly diagnosed 

depression increases from 1-2% at age 13 years, to 7% at age 15 years (16). Incidence of 

depression continues to increase into early adulthood (17). Anxiety disorders also frequently 

begin in adolescence and early adulthood. The incidence proportion of anxiety disorders 

increases when moving from adolescence to adulthood, 5% to 6% respectively (18). Individuals 

with anxiety disorders have an elevated lifetime risk of depressive and bipolar disorders (19–22). 

To date, BD and Major Depressive Disorder (MDD) have had overall lifetime prevalence rates of 

2% and 11% respectively (1,2,23). Furthermore, high-risk and clinical studies have shown that BD 

often debuts with depressive episodes (24–27). 

The burden of mood disorders is compounded by co-morbid illness. Research has identified 

that patients with major mood disorders have a higher risk for developing cardiovascular disease, 
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diabetes, and obesity (28–31), as well as for hypertension, hyperglycaemia, angina, dyslipidemia, 

metabolic syndrome, pain disorders, impulse control disorders, and personality disorders (32–

35). Further complicating the course of illness, patients with mood disorders have a significantly 

increased risk for developing substance use disorders (36). In turn, comorbid illness is associated 

with higher rates and longer duration of hospitalization in patients with mood disorders (37,38) 

and higher rates of mortality (37,39–41). 

Increases in suicidal ideation, attempts, and completions are documented among individuals 

with major mood disorders (37,39–41). Suicide accounts for 20% of all deaths among Canadians 

aged 15-25 years, the typical age range for onset of mood disorders (42). Furthermore, over 90% 

of individuals who committed suicide are estimated to have suffered from psychiatric illness, 

mainly mood disorders, with an estimated 60% of suicides occurring in individuals before the age 

of 20 years (43,44). It is important to note that these values are likely higher than reported due 

to underestimation from often limited information regarding an individual’s psychiatric history 

and overall sense of well-being prior to suicide (45).  

 

2.2. RISK FACTORS 

 

Genetic heritability plays a substantial role in the risk of developing a mood disorder that 

persists and recurs through adolescence and adulthood. It has been suggested that the  

heritability of BD is around 80%- the highest among psychiatric illnesses (46). The strength of the 

heritability component places offspring of an affected parent at a substantially increased risk of 
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developing a related mood disorder (BD or depressive). Furthermore, a family history of major 

mood disorders has been associated with earlier age of illness onset, higher recurrence rates, 

greater severity, and longer duration of illness (36). Evidence has suggested there are major 

genetic contributions to BD, with family history being the strongest single risk factor (47). 

However, the majority of children of affected parents will not develop illness. Studies report  and 

8 to 10-fold increased risk of BD and 2 to 3-fold increased risk of unipolar disorders in children of 

affected parents (24). Risk determination on an individual basis is a research and public health 

priority that would inform those suitable for closer surveillance and preventative/early 

intervention. 

Developmental stage and age have also been associated with the risk of developing mood 

disorders. Nearly 75% of diagnosable mood disorders onset between early adolescence and early 

adulthood (48–53). Females who have experienced early maturation and males who have 

experienced late maturation are at an increased risk for developing mood disorders (54). Pre-

pubertal males less than 12 years of age have been shown to have higher prevalence of 

depressive symptoms (1.3%), when compared to their female counterparts (0.08%) (48). After 

puberty, the risk of depressive disorder shifts so that females have 2-fold the risk compared to 

males.  While, BD has equal risk between males and females, females with BD have more 

preponderance of depressive episodes (55). After puberty, women are twice as likely to 

experience and subsequently be hospitalized for a mood disorder (55,56).  

Individual factors related to mood disorders are well-documented (30–32). Socioeconomic 

status (SES) has been documented as a risk factor for primarily depressive disorders (58).  Early 
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adversity and trauma seems to be an important risk exposure for both BD and depressive 

disorder (60–62). Also linked to SES, research has demonstrated social and non-social stress to 

be associated with major mood disorders (59).   

 

2.3. CHALLENGES OF DIAGNOSIS EARLY IN THE COURSE OF 

ILLNESS 

 

MDD and BD are diagnosed using the Diagnostic and Statistical Manual of Mental Disorders, 

4th Edition, Text Revision (DSM-IV-TR) (63) (Appendix A). A major depressive episode is marked 

by a change in normal functioning characterized by feelings of sadness or depressed mood for 

most of the day, nearly every day; loss of interest and pleasure in usual activities; changes in 

activity levels; difficulty sleeping; fluctuations in eating and weight gain; loss of energy, great 

fatigue; negative self-concept, self-reproach and self-blame, feelings of worthlessness, and guilt; 

difficulty concentrating; and recurrent thoughts of suicide or death. These symptoms must 

persist for at least two weeks. A diagnosis of MDD requires two or more major depressive 

episodes (63). 

BD can be subdivided into BD Type I and BD Type II. BD Type I is characterized by at least one 

episode of mania with or without altering episodes of mania and depression as the primary 

symptom presentation. However, the clinical presentation for BD Type II is defined by at least 

one hypomanic episode with or without alternating depressive episodes (63). Manic episodes are 

severe often requiring hospitalization and characterized by lack of insight and judgment, 
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increased self-esteem or grandiosity, decreased need for sleep, pressured speech, flight of ideas 

or subjective experience that thoughts are racing, distractibility, increases in goal-directed 

activity, psychomotor agitation, and impulsivity (63).  Hypomanic episodes are milder changes 

from normal functioning. This classification system changed drastically from earlier version of 

DSM (earlier than the III version) in which recurrent manic and depressive disorders were 

considered part of the manic-depressive illness construct (the precursor to current BD 

classification).  This reflected the fact that manic-depressive illness often began with depressive 

episodes years prior to the index manic/hypomanic episode and that relatives of BD probands 

with a shared genetic diathesis had an increased risk of MDD and BD (6).  

 In order to apply diagnostic criteria (Appendix A), a psychiatrist may interview an 

individual and significant family members on multiple occasions to gather a comprehensive 

psychiatric history (63). Clinical interviews also provide the opportunity to gather detailed 

information about psychopathology and context (i.e. individual change, evidence of altered 

insight and judgment, substance use), which may be missed through the simple questionnaires 

(64–69). The interview is a comprehensive assessment of an individual’s psychiatric and medical 

history. 
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2.3.1. DIAGNOSTIC DELAY 

 

There is often a delay between the onset of a major mood disorder and an accurate diagnosis, 

which can negatively impact the prognosis of the individual (70). The more time that passes 

between disease onset and accessing appropriate treatment, the greater the possibility of 

increased burden and illness refractoriness (70). As symptoms become more severe, the risk of 

medical and psychiatric co-morbidity and subsequent decline in prognosis becomes an increasing 

concern. Nearly 60% of individuals never seek treatment for mood disorder (71). The least well 

served and least likely sector of the Canadian population to seek psychiatric help is those aged 

15-25 years which is the highest risk age group for the onset of major mood disorders (72).  

One obstacle to seeking treatment is fear of stigma. Stigma is shown to decrease self-efficacy 

and self-esteem, and increase reluctance to seek psychiatric help for mental illness, including 

major mood disorders (73). Further fear of discrimination is also shown to prevent individuals 

from seeking care for psychiatric illnesses (73). Furthermore, both lower education levels and the 

presence of co-morbid conditions are related to diagnostic delay (74). With wait times to see a 

psychiatrist ranging from weeks to months, even individuals who seek treatment, despite fears 

of stigma, may have to wait months for help (75).  
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2.3.2. CLINICALLY SIGNIFICANT SYMPTOMS 

 

The influence of psychopathology at the symptom rather than the syndrome level on the 

risk and timing of subsequent major mood disorder onset has not been well understood in the 

literature. However, it has been well established that the presence of clinically significant anxiety 

and depressive (internalizing) symptoms can have long-term consequences (76,77). Among 

school populations, clinically significant anxiety symptoms have independently predicted future 

occurrences of anxiety disorders and the combination of a history of anxiety, as well as clinically 

significant anxiety at baseline, were predictive of a subsequent depressive disorder (78). Similar 

patterns were found in high-risk populations (79,80). Furthermore, increasing severity of 

depressive symptoms were associated with subsequent mood disorder onset (70,77,81). In a 

community-based study, depressive symptoms were reported by 41% of adolescents who later 

met the criteria for a major mood disorder when reassessed in young adulthood (82). 

There is little guidance as to what qualifies as clinically significant mood and anxiety 

symptoms, making the classification of these symptoms vulnerable to misclassification bias. For 

example, previous research has reported that the majority of the general population of 

adolescents report hypomanic-like symptoms, which is the majority of cases represents a 

transient normative experience (83). Furthermore, potential misclassification of clinically 

significant symptoms, or incorrect identification of symptoms, may lead to false positives and 

incorrect diagnoses. In order to qualify for a diagnosis of BD, an individual must experience at 

least one episode of mania or hypomania. Major depressive episodes often precede the onset of 
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the first activated episode (84). However, if the manic episode is misclassified or simply not 

reported, as is common with milder hypomania, a diagnosis of major depression is given. 

Treatment with antidepressants alone and/or in high doses can cause paradoxical worsening (85–

87). The threat of misclassification should be acknowledged in research studies of major mood 

disorders, and every effort should be taken to minimize its presence through stringent clinical 

interviews, such as the Kiddie Schedule for Affective Disorders and Schizophrenia-Present and 

Lifetime (KSADS-PL) (88). 

 

2.4. CLINICIAL IMPLICATIONS 

 

Prevention is important in the mitigation of chronic diseases. In Canada, there are many 

interventions available for individuals with major mood disorders ranging from community-based 

mental health services to specialized and subspecialized out-patient and in-patient psychiatric 

services. Interventions with a focus on primary prevention can be useful in stemming the 

progression of symptoms. As discussed above, research has shown individuals with mood 

symptoms are at a heightened risk of developing full-blown mood and co-morbid psychiatric 

disorders (36,38,45,89). By acknowledging the risk of antecedent symptoms, individuals at risk of 

developing mood disorders may also benefit from anxiety-reduction practices thereby 

approaching psychopathology from a developmental and a dimensional perspective facilitating 

clinicians to assess and subsequently treat mental illness as a spectrum, rather than the 

categorical presence or absence of illness, as well as prevent the onset of full blown illness. 
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Secondary prevention focuses on reduction of disease prevalence through early 

detection. It aims to shorten the duration or progression of a disease, increase survival rates, 

and/or improve quality of life (90). Meanwhile, the goal of primary prevention is to reduce 

exposure to risk factors, thus leading to a decrease in disease incidence, which is not possible for 

the current observational study where participants are selected based their high-risk status (90). 

The focus of this study is therefore on secondary prevention, with the aim to increase the 

understanding of prognostic features of clinically significant childhood anxiety and depressive 

symptoms (risk indicator) and the development of mood episodes (outcome). By gaining insight 

into this hypothesized association, we seek to better inform clinicians on the importance of 

clinically significant symptoms prior to diagnostic conversion at the syndromal level. Through the 

identification and study of individuals at high-risk for major mood disorders, we can gain greater 

understanding of risk indicators and develop interventions for modifying such risks to reduce 

harm to the individual. With high incidence rates of major mood disorders into adolescence and 

early adulthood, identification of risk indicators in those age groups can help reduce the burden 

of illness and ensure efficient resource allocation to those who need it most (16). 
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2.5. OBJECTIVE 

 

The objective of this study was to determine whether the presence of clinically significant 

childhood depressive and anxiety symptoms predicts the risk and age of onset of a subsequent 

mood episode. To address this objective, the following research questions were explored: 

1) Does the presence of clinically significant childhood anxiety and depressive symptoms 

influence the risk and timing of a major mood episode defined as an episode of 

hypomania, mania or major depression? 

 

2) Does the presence of clinically significant childhood anxiety and depressive 

symptoms influence the risk and timing of any diagnosable mood disorder defined 

as hypomania, mania, major depression, depression NOS, BDI, BDII, BDNOS, 

cyclothymia, dysthymia? 
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CHAPTER 3. MANUSCRIPT 

 

3.1. INTRODUCTION  

 

Bipolar disorder (BD) represents a heterogeneous group of mood disorders affecting 

approximately 2% of the Canadian population, and typically beginning during late adolescence 

and early adulthood (1,2). BD typically has a highly recurrent course and is associated with 

substantially increased risk of substance use, medical comorbidity, chronic use of health services, 

underemployment, and increased dependence on public assistance (2,3). In addition, BD is 

associated with a very high risk of suicide. On average, accurate diagnosis does not occur until 10 

years after the individual has sought treatment, and much longer still since clinically significant 

symptoms first began (5). Family, twin, and adoption studies provide evidence of a strong genetic 

contribution, making children of parents with BD an important and identifiable high-risk group 

(91,92). Other than a positive family history, there are currently no known factors to help identify 

who will develop the illness. Furthermore, diagnosis is based on a manic or hypomanic episode, 

as defined by the Diagnostic and Statistical Manual (DSM-5) (7), despite that the  illness often 

begins with antecedent symptoms and depressive episodes. For example, previous research has 

provided evidence of childhood mood and anxiety symptoms in an estimate 30% of high-risk 

offspring (8–11). Little research has been completed to date on the relationship between 

important clinically significant affective symptoms and the development of diagnosable mood 

disorders in high-risk offspring. The objective of this study is to determine whether the presence 

of clinically significant childhood anxiety and depressive symptoms predicts the risk and age of 

onset of DSM mood disorders in offspring of a parent with confirmed bipolar disorder (BD). 
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3.2. METHODS  

 

STUDY DESIGN 

Data were drawn from the Canadian Flourish high-risk offspring study, a longitudinal 

dynamic cohort study following offspring of a well-characterized biological parent with BDI or II 

for up to 20 years (43). These data were used to assess clinically significant anxiety and depressive 

symptoms in childhood on the risk and timing of developing full DSM-IV criteria for mood 

episodes using clinician-assessed symptoms (based on KSADS-PL format semi-structured 

interviews) and validated symptom-rating scales (HAM-A, BDI-II). As mood disorders typically 

onset in late adolescence and early adulthood, limiting symptom onset prior to the age of 15 

years allowed for individuals at with childhood affective symptoms time to experience diagnostic 

conversion to full threshold mood episodes (94). Assessment of demographic variables was also 

collected at baseline and during follow-up interviews where appropriate. 

 

PARTICIPANTS 

Eligible participants were identified from Flourish high-risk offspring study recruited from 

families participating in neurobiological research in the Maritime Provinces and Ontario between 

1996 to the present date as published previously (27). Briefly, BD parents were identified from 

specialty adult mood disorders programs and based on SADS-L interviews and best estimate 

diagnosis including a wealth of longitudinal clinical data were determined on blind consensus 
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review by at least two psychiatrists to meet DSM criteria for BD I or II.  All consenting children 

from these families were enrolled in a prospective study involving annual assessments by semi-

structured KSADS-PL format interviews conducted by a research psychiatrist.  

High-risk participant inclusion for the current study was dependent on three criteria: i) 

one parent meeting DSM diagnostic criteria for BD I or II at baseline; ii) the other parent must be 

unaffected for lifetime Axis Major Psychiatric Disorder at study entry. The comparison group was 

included in the study if they did not have a biological parent with BD and had not been diagnosed 

with a major mood disorder at the time of study entry. The comparison offspring were selected 

from families in which neither parent (based on direct clinical research interview of at least one 

parent) met DSM-IV diagnostic criteria for any major psychiatric illness at the time of enrollment 

(mood, substance use or psychotic disorder). Participants who experienced clinically significant 

symptoms after the age of 15 or had exposure to one of the risk indicators that predated the 

outcome were excluded from analyses. Participants who are unable to comprehend the study 

protocol were not included in this study.   

 

PROCEDURE 

For the Flourish high-risk study, eligible parents were approached regarding the 

participation of their child/children, and consenting/assenting parents and children were 

included into the study (11). In the majority of cases, at least one of the offspring’s parents was 

interviewed directly by a psychiatrist about the offspring’s early development and emotional 
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health. A psychiatrist clinically assessed offspring annually. DSM-IV-TR diagnoses and ages of 

onset were captured over follow-up. Baseline assessments were completed with all participants 

involved in the study by an experienced child psychiatrist using the Kiddie Schedule for Affective 

Disorders and Schizophrenia - Present and Lifetime (KSADS-PL) semi-structured format (88). 

DSM-IV-TR diagnoses were made on blind consensus review by two additional research 

psychiatrists of all research interviews and any other available clinical reports. Any disagreements 

were settled in one of two ways: additional information was gathered from the patient or the 

patient’s guardian, or an independently conducted re-interview took place. The latter option was 

employed with a single participant, who was reviewed following this protocol. All offspring in the 

study were re-interviewed using the KSADS-PL/SADS-L format annually. If a participant was not 

available for an annual study visit, every effort was made to conduct a telephone/video call 

interview.  

As part of the ongoing longitudinal study, the risk indicators and outcomes were assessed 

annually using both clinician-assessed (KSADS-PL/SADS-L interview) symptoms (indicating either 

the presence or absence of clinically significant symptoms), and symptom-ratings on validated 

measures. Mood episodes were diagnosed using DSM-IV-TR criteria (63). This study was 

approved by the IWK Health Center Research Ethics Board  (Halifax, Nova Scotia) and the local 

Ottawa Institutional Review Board (16,50). 
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RISK INDICATOR MEASUREMENT 

Primary Risk Indicator: Clinically significant symptoms as measured by the KSADS-

PL interview 

The KSADS-PL is the gold standard semi-structured research interview for assessing 

current and lifetime psychopathology in children and adolescents (95). The assessment allows 

for the use of replicable, pre-determined questions and the ability to gather both quantitative 

and qualitative data (95). However, due to the degree of skill required to properly administer the 

KSADS-PL, the interview requires trained clinicians to conduct the interview. The KSADS-PL has 

demonstrated strong psychometric properties for use in clinical settings (88). It has good to 

excellent test-retest reliability, high internal consistency (Cronbach’s alpha = 0.94), and inter-

rater reliability intra-class correlation coefficient of 0.97 between two raters (88,95). Individuals 

who experienced the outcome prior to exposure to the primary risk indicator were excluded from 

the analyses. 

An individual met clinically significant depressive symptoms based on the following 

criteria: i) participant endorsed a minimum of three DSM-IV depressive symptoms one of which 

included depressed mood, but did not meet full criteria for major depressive episode or 

depression not otherwise specified based on symptom duration or severity; ii) symptoms 

represented a clear change from normal functioning, endorsed by self and others who knew the 

person well; and iii) no evidence of major impairment. 
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Clinically significant anxiety symptoms were based on the following criteria: i) participant 

endorsed a minimum of three DSM-IV anxiety symptoms, one of which was feeling anxious, but 

did not meet full criteria for an anxiety disorder or anxiety not otherwise specified based on 

symptom duration or severity; ii) symptoms represented a clear change from normal functioning, 

endorsed by self and others who knew the person well; and iii) no evidence of major impairment. 

 

Secondary Risk Indicator: Clinically significant symptoms as measured by 

symptom-rating scales 

Validated symptom-rating scales were used to quantify symptoms using self-report 

measures. Specifically, the Hamilton Anxiety Rating Scale (HAM-A) a 14-item clinician-rated 

measure assesses the severity of anxiety symptoms of both somatic and psychic anxiety (e.g., 

mental agitation) (96). The range of the scale is 0 to 56, with each item on the scale scored 

between 0 (not present) to 4 (severe) (96). The scale is well-suited in clinical settings for its ability 

to be used from childhood to adulthood, and its minimal time requirement to administer (96).  

The Beck Depression Inventory (BDI-II/youth version) is a 21-item self-report measure of 

depressive symptoms (65,66,97). Responses range from 0 (absence of the depressive trait) to 3 

(presence of the depressive trait), with a total range of 0 to 63. The BDI-II is well validated in both 

adolescent and adult populations (65,66). Individuals who experienced the outcome prior to 

exposure to the secondary risk indicator were excluded from the analyses. 
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Sensitivity Analyses 

To further explore the predictive ability of symptom-rating scales on subsequent mood 

episodes, sensitivity analyses were completed on a range of cut-off scores for both the BDI and 

HAMA scales. In addition to using the standardized BDI clinical cut-off score of 14, we examined 

BDI cut-off scores of 10 and 16. Previous studies have used a variety of non-standardized cut-off 

scores for the BDI, with a range of 7 to 31 (98). However, among non-clinical samples, a cut-off 

score of 10 (99,100) demonstrated overall high sensitivity and specificity. Similar sensitivity and 

specificity levels were demonstrated with a cut-off score of 16 (101). 

With the HAMA scale, in addition to the standardized cut-off score of 18, we also 

evaluated the predictive ability of using 15 and 23 as cut-off scores. Previous research found a 

score range of 15 to 23 to be an optimal cut off range for moderate anxiety symptoms for the 

HAMA in clinical populations (102). Due to limited published literature in HAMA cut off scores in 

non-clinical populations, 15 and 23 were chosen as cut-off scores for the sensitivity analyses. 

 

OUTCOME MEASUREMENT 

The primary outcome was the onset of a major mood episode, involving a diagnosis of 

major depression, hypomania, or mania according to DSM-IV-TR criteria (Appendix A). The 

secondary outcome was the onset of any diagnosable mood episode, defined as major 

depression, hypomania, mania, BDI, BDII, Depression NOS, BDNOS, cyclothymia, or dysthymia 

according to DSM-IV-TR criteria (63) in order to include a broader phenotype and increase 
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statistical power. Mood episodes were selected as outcomes to capture offspring in the early 

course of BD as often the depressive episode precede the onset of diagnosable activated 

episodes by years  (24–27,103,104).  

 

COVARIATES 

All models were adjusted for sex of the offspring and SES was measured using the 

Hollingshead SES Scale (105). The Hollingshead SES Scale measures education and occupation 

levels of working spouses. Scores on the scale range from 1 to 5, with 1 being the lowest SES 

category and 5 being the highest SES category (105). The scale has shown high inter-rater 

reliability (r=0.91), and good convergent validity (106). 

 

STATISTICAL ANALYSIS 

Primary Risk Indicator Coding 

The primary risk indicator was the presence of clinically significant anxiety and depressive 

symptoms assessed using the semi-structured clinical research interview (KSADS-PL) The 

research interviews were completed on an annual basis and covered psychopathology between 

assessments. Onset of mood episodes were dated to the nearest month based on history and 

consensus review resulting in any clinically significant symptoms being time-stamped (timing of 

risk indicator). Results from KSADS-PL interview were coded into a binary rating where 0 
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indicated the absence clinically significant anxiety or depressive symptoms and 1 indicated the 

presence of the symptoms, as determined by the clinician (risk indicator severity). Only the first 

occurrence of the primary exposure was used. Thus, once a participant had experienced the 

presence of clinically significant affective symptoms, they were not able to be unexposed at 

another time point. Duration was determined from the time of exposure onset to the outcome.   

 

Secondary Risk Indicator Coding 

The secondary risk indicator was a composite measure of two rating scales: HAM-A and 

BDI-II scales. The presence of the secondary risk indicator was defined as those who met the 

standardized cut-off scores for at least one of the two scales (score of 18 and 14 on the HAM-A 

or BDI, respectively), denoting the severity of secondary risk indicator and thus differentiating 

clinically significant psychopathology. This resulted in a binary coding of the secondary risk 

indicator: a score of 0 indicated the absence of at least one score above the standardized cut-off 

point for any of the two scales; 1 indicated the presence of at least one score above the 

standardize cut-off point for any of the two scales. To determine the positive presence of the 

secondary risk indicator, the cut-off scores for the HAMA, and BDI-II are ≥18, and ≥14, 

respectively (65,88,96,107). A score above 18 on the HAMA or 14 on the BDI-II is indicative of 

symptoms that are more severe than ‘mild’ symptomology (65,88,96,107). The timing of the 

secondary risk indicator was measured as the date the participant first scored above the defined 

cut-off score on the BDI or HAM-A. The duration of the secondary risk indicator was determined 
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from the time of exposure onset (the date of first exceeded the cut-off of either the BDI or HAM-

A) to the outcome.  

 

Demographics 

Descriptive analyses were calculated to provide descriptive statistics for each predictor 

(e.g. mean follow up time, mean age at first assessment and last assessment). Graphical 

techniques were used to detect extreme variations in the data (e.g. data entry errors, out of 

bounds values). Means, medians, and 95% confidence intervals were also used to describe the 

study sample. Further descriptive statistics were calculated using chi-square tests and mean 

survival times were calculated for participants with no clinically significant symptoms, and those 

with depressive and anxiety symptoms combined.  

  

 

Survival Model 

To examine the time to mood episode onset, a discrete-time survival model was used. 

Discrete time periods were counted in years. Time of exposure was used as the baseline time 

point. Individuals who experienced the outcome prior to the exposure were excluded. To account 

for immortal time bias, all participants were initially coded as unexposed to the risk indicator. 

Immortal time bias refers to the inability of an individual to experience an outcome in the 

absence of the exposure in question (108,109). When a participant experienced the risk indicator, 
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they were then coded as exposed (Figure 1). If there was no exposure to the risk indicator, they 

were coded as unexposed (Figure 1). Person-time was counted in years since the baseline time 

point. Time of enrollment and person-time in years since enrollment accounted for variable onset 

and duration of the risk indicator using time-stamped clinical assessments. To account for 

different ages at enrollment, we adjusted for age at enrollment as a variable and potential 

confounder in the analysis. All models were adjusted for sex, SES, age of enrollment, and status 

(high-risk and comparison groups). Proportional hazards assumptions were tested with likelihood 

ratio tests. Power estimates indicated the study had approximately 99.9% power to detect a 

hazard ratio of 2.0, and 89.67% power to detect a hazard ratio of 1.5 with an alpha of 0.05 and a 

sample size of 365. This calculation was based on an assumed hazard rate of approximately 5% 

among the non-exposed participants. All analyses were completed with Stata 13 (110). 

 

3.3. RESULTS 

 

Participant Characteristics 

The study included 286 participants (42.31% male) from the Flourish Longitudinal High-Risk 

study database (Table 1). The mean age of participants at the baseline internal was 15.4 years 

(SD=5.6 years), and 22.9 years (SD=7.2 years) at the final interview. Participants included in this 

analysis were followed annually on average for 7.5 years (SD=4.7 years). The majority of 

participants were from middle to high SES, with an average 4.4/5 (SD=0.8) Hollingshead score. 

Demographic characteristics are described in Table 1. 
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Risk Indicators 

Clinically Significant Symptoms based on KSADS-PL interview (primary risk indicator): 

Primary risk indicator data (based on KSADS-PL interview) was available for 286 participants 

under the age of 15 years (Table 2). Of the 286 participants, 50 (17.5%) were considered to have 

clinically significant affective symptoms and were therefore exposed to the primary risk indicator 

and 236 (82.5%) were unexposed. The mean age of exposure was 10.7 years (SD=3.5 years), with 

a total range of 3.0 to 15.0 years. 

Clinically Significant Symptoms based on symptom-rating scales (secondary risk 

indicator): Secondary risk indicator data (symptom-rating scales) was available for 256 

participants under the age of 15 years (Table 2). Of the 256 participants, 31 (12.1%) met cut-off 

scale score criteria and were considered exposed to the secondary risk indicator and 225 (87.9%) 

were unexposed. During the initial interview, the mean age of completing the baseline symptom-

rating scale at was 11.9 years (SD=3.2 years), with a total range of 6.8 to 15.0 years. 

 

Outcomes 

Primary Outcome: Major mood episodes (hypomania, mania, or major depression) were 

diagnosed in 91 of the 286 participants (31.5%) up until the last follow-up assessment (Table 3). 

One participant was dropped from the analysis due to experiencing the outcome prior to the 

exposure. Of the remaining 90 participants, the mean age of onset for a major mood episode was 

17.9 years (SD =4.2 years), with a range of 7.1 to 29.4 years of age.  
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Secondary Outcome: Any diagnosable mood disorder (hypomania, mania, or major 

depression, BDI/II/NOS, depression NOS, cyclothymia, or dysthymia) were diagnosed in 108 of 

the 286 participants (37.8%) (Table 3). Mean age of onset for a diagnosable mood disorder was 

17.2 years (SD=4.5), with a range of 7.1 to 29.3 years of age.  

 

Exposure to clinically significant symptoms (primary risk indicator) and major 

mood episodes 

Of the 50 participants who were determined to have clinically significant antecedent affective 

symptoms based on the KSADS-PL assessment, 19 (38%) eventually developed a major mood 

episode (Table 4). The mean time between exposure to clinically significant internalizing 

symptoms and the development of a major mood episode was 6.3 years (SD=2.9) (Figure 2). 

Individuals with antecedent symptoms were significantly more likely to develop a subsequent 

major mood episode (HR=2.2, p<0.05, 1.2-3.9). The significant association was maintained when 

adjusting for sex, SES, status (high risk versus comparison groups), and age at enrollment (HR=2.0, 

p<0.05, 1.1-3.7) (Table 6). When restricting the model to include only the high-risk group, there 

may have been insufficient power to observe a significant association between clinically 

significant symptoms and major mood episodes (HR=1.9, p>0.05, 1.0-3.4). 

 



 

25 
 

Exposure to clinically significant symptoms (primary risk indicator) and 

diagnosable mood episodes 

Of the 50 participants who were determined to have clinically significant symptoms (based 

on KSADS-PL interviews), 21 (42.0%) developed any diagnosable mood disorder (Table 5). The 

mean time between onset of clinically significant internalizing symptoms and the development 

of a diagnosable mood disorder was 5.6 (SD=3.0) (Figure 3). Individuals with clinically significant 

symptoms were significantly more likely to develop a diagnosable mood episode (HR=2.1, p<0.05, 

1.2-3.7). The direction of the association remained when adjusting for sex, SES, status (high-risk 

versus comparison groups), and age at enrollment (HR=1.9, p<0.05, 1.1-3.4) (Table 6). After 

restricting the model to the high-risk group, there may have been insufficient power to detect a 

significant association between clinically significant symptoms and diagnosable mood episodes 

(HR=1.7, p>0.05, 1.0-3.1). 

 

Exposure to clinically significant symptoms (secondary risk indicator) and major 

mood episodes 

Of the 31 participants who met criteria for the secondary risk indicator, 7 (22.6%) eventually 

developed a major mood episode (Table 4). The mean time between clinically significant 

symptoms as measured by symptom rating scales and the development of a major mood episode 

was 6.8 years (SD=2.2 years) (Figure 4). However, there was no significant association detected 

in individuals with clinically significant symptoms and subsequent major mood episodes 



 

26 
 

compared to individuals without antecedent symptoms (HR=1.3, p>0.05, 0.4-4.4). Similar results, 

with slightly less precision, were obtained when adjusting for SES, sex, status (high-risk versus 

comparison groups), and age at enrollment (HR=1.2, p>0.05, 0.3-4.6) (Table 6). Little change was 

observed in the point estimate when restricting the model to high-risk offspring group (HR=1.0, 

p>0.05, 0.2-4.4). 

The association continued to overlap the null value when conducting sensitivity analyses for 

the lower cut off scores (score of 10 on the BDI and 15 on the HAMA) (Unadjusted model: HR=1.5, 

p>0.05, 0.5-4.5; Adjusted model: HR=1.7, p>0.05, 0.5-6.1). Similar findings were also evident in 

the sensitivity analyses for higher cut off scores (score of 16 on the BDI and 23 on the HAMA) 

(Unadjusted model: HR=0.8, p>0.05, 0.1-5.7; Adjusted model: HR=0.7, p>0.05, 0.1-5.2). 

 

Exposure to clinically significant symptoms (secondary risk indicator) and 

diagnosable mood episodes 

Of the 31 participants who met exhibited clinically significant symptoms based on the 

symptom-rating scales, 9 (29.0%) eventually developed any diagnosable mood episode (Table 5). 

The mean time between clinically significant symptom onset and the development of a 

diagnosable mood episode was 5.8 years (SD=3.4 years) (Figure 5). Individuals meeting criteria 

for clinically significant symptoms were more likely to develop any diagnosable mood episode, 

however the 95% confidence interval overlapped the null value (HR=2.0, p>0.05, 0.8-5.2). The 

direction of the association remained when adjusting for sex, SES, status (high-risk versus 
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comparison groups), and age at enrollment (HR=1.6, p>0.05, 0.5-4.9) (Table 6). Similarly, little 

change in the point estimate was observed when the model was restricted to only the high-risk 

offspring group (HR=1.3, p>0.05, 0.4-4.2). 

The association continued to overlap the null value when conducting sensitivity analyses for 

the lower cut off scores (score of 10 on the BDI and 15 on the HAMA) (Unadjusted model: HR=1.7, 

p>0.05, 0.7-4.3; Adjusted model: HR=1.3, p>0.05, 0.4-3.8). Similar findings were also evident in 

the sensitivity analyses for higher cut off scores (score of 16 on the BDI and 23 on the HAMA) 

(Unadjusted model: HR=1.5, p>0.05, 0.4-6.5; Adjusted model: HR=1.2, p>0.05, 0.3-5.7). 

 

3.4. DISCUSSION 

 

The main finding from this study was that clinically significant depressive and anxiety 

symptoms were associated with an increased risk of developing mood episodes in youth. As the 

time to major and diagnosable mood onset once clinically significant symptoms were identified 

was on average 6.3 and 5.6 years, respectively, this can help inform future work on the natural 

history of mood episodes among those at familial risk who will develop mood episodes. This 

finding further supports existing literature on childhood affective symptoms and their 

importance for understanding mood disorder trajectories throughout the lifespan 

(11,26,41,111,112). Further, there was evidence that the clinically-determined risk status 

(KSADS-PL interview) is a stronger measure that using standardized cut-off scores from validated 

symptom rating scales. The semi-structured clinical assessment showed stronger associations for 
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subsequent mood disorders, particularly for the broader phenotype which included a spectrum 

of mood diagnoses. 

Interestingly, clinically significant symptoms as measured by the symptom-rating scales and 

using standardized cut-off scores did not predict future mood episodes in the population.   This 

finding may relate to the fact that cut-off scores for these scales derived from studies of patients 

and were designed to identify subgroups suitable for pharmacological intervention.  Therefore, 

the cut-off scores may not be appropriate for screening even within a high-risk population. 

Furthermore, the number of “exposed” or identified high-risk youth identified as symptom 

positive by using these cut-off scores was quite low, and therefore limited power may have 

precluded statistically significance. 

The current study used longitudinal data from the longest and one of the largest high-risk 

offspring cohorts in existence. The prospective cohort design allowed for clarification of temporal 

sequences of events, as well as facilitated the study of rare events and outcomes. Furthermore, 

the study was protected from information/misclassification bias. For each interview, the clinician 

was blinded to participant membership status and each subsequent annual assessment was 

subjected to blind diagnostic consensus review by an additional clinician who was not aware of 

the risk indicator status of the participant. In addition, the use of a composite measure for the 

secondary risk indicator allowed for avoidance of issues of multiplicity (potential for Type I error) 

and allowed for greater interpretability of results within a clinical setting. The composite measure 

increased clinical interpretability as it could identify an abnormality (in this case, exceeding at 



 

29 
 

least one standardized cut-off score), which may be informative in its own right when clinical 

interviews are not possible (e.g. as a screening).  

A limitation of the current study was the risk of selection bias as the study did not contain 

information on affected parents who declined participation. In addition, there was potential for 

the inability to recall or unwillingness to disclose information during the interviews. Furthermore, 

the study used both self- and clinician-reported symptom rating scales. There is a possibility that 

one may have been better at predicting subsequent outcomes. However, the two measures were 

grouped together as a composite variable for the purposes of clinical utility and power. The use 

of cut-off scores and subsequent lower numbers of participants who met the cut-off scores may 

have limited the ability of the composite symptom-rating scale measure and subsequently 

predict subsequent mood episodes. Another limitation is the use of the comparison group, which 

was strictly drawn from Ontario. While the group can be used to informed additional research to 

a greater segment of the general population, it cannot be used to generalize the findings to 

multiple Canadian provinces at this time.  

Given the longitudinal nature of the study, attrition bias may be introduced. Reasons for 

dropping out of the study included the participant moving away, being too busy to participate, 

or were no longer interested in participation. There is a possibility loss of participants could have 

also resulted from individuals becoming more unwell than those who remained in the study. In 

this event, the loss of these individuals from the cohort could have attenuated the associations 

found between risk indicator exposure and outcomes. However, if the loss to follow up resulted 

from relocation, lack of free time, or lack of interest, the effects of this attrition on clinically 
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significant symptoms and subsequent mood episodes is not certain. 

Future work in this area should continue to follow this cohort over a longer length of time to 

allow for greater insight into the influences of clinically significant symptoms on future 

psychopathology in high-risk groups. Additional follow up would also increase participation 

numbers and the associations found in this study may prove to be more information with greater 

power. Understanding the pathway from clinically significant symptoms to development of 

subsequent mood episodes can help inform clinical care guidelines and improve overall patient 

quality of life. 

 

CONCLUSIONS 

          This longitudinal study allowed for the examination of the risk of developing a mood 

episode with the presence of antecedent clinically significant symptoms. Identifying early clinical 

stages of major mood disorders is paramount for screening, as these disorders typically onset 

during developmentally critical periods and result in distressing chronic consequences. Due to 

incomplete understanding of the natural history of major mood disorders and associated 

heterogeneity, there is still much work to be done among these high-risk populations. Continued 

investigation into high-risk groups can lead to greater understanding of the natural history of 

major mood disorders.  
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CHAPTER 4. DISCUSSION 

 

Few studies have examined the association between these clinical symptoms and the 

development of mood disorders in high-risk offspring with and without antecedent internalizing 

symptoms. The current study highlighted the clinical importance of clinically significant 

symptoms during childhood and their impact on subsequent mood episodes later in life. This 

finding supports the need to identify and address childhood psychopathology so that secondary 

prevention efforts may take place. Participants in the study became exposed to the primary and 

secondary indicators, on average, before the age of 11 years. This finding further supports 

existing literature on childhood affective symptoms and their importance for understanding 

mood disorder trajectories throughout the lifespan (11,26,41,111,112). Clinically significant 

symptoms in childhood assessed using the KSADS-PL interview appeared to indicate an increase 

in the individual’s risk of developing a mood episode later in life, particular that of a diagnosable 

mood episode. As such, it is important to acknowledge childhood events can have lasting effects 

throughout the lifespan and attempt to reduce the harm of such events whenever possible.  

While clinically significant symptoms, as measured by the KSADS-PL interview, were found to 

be predictor of subsequent mood episodes, the same was not found when compared with the 

composite symptom rating scale measure. This may be explained by use of cut-off scores for 

these scales derived from studies of patients and were designed to identify subgroups suitable 

for pharmacological intervention.  As a result, the cut-off scores for these scales may not be 

appropriate for screening even within a high-risk population. Lastly, the low number of “exposed” 
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individuals identified as symptom positive by using these cut-off scores may have limited the 

power to reach statistical significance. 

 

Strengths and Limitations 

The current study used longitudinal data from the largest high-risk offspring cohort in the 

world. The prospective cohort design allowed for clarification of temporal sequences of events, 

as well as facilitates the study of rare events and outcomes when they occur.  The study design 

allowed for diagnostic assessment of diagnoses in both parents and offspring, thus allowing for 

a comprehensive family history background. 

The study is well-protected against information/misclassification bias. At the time of intake 

interviews, the clinician was blinded to participant membership status. While it was true that 

raters would come to know the risk indicator status of the participant over time, each annual 

assessment was subjected to blind diagnostic consensus review by an additional clinician who 

was not aware of the risk indicator status of the participant. At no point were risk indicator or 

outcome ratings changed retroactively during the course of the study. With the use of blind 

consensus, any bias can be assumed to be non-differential and in the direction of the null value. 

This form of bias will not threaten the validity of observed positive results.   

The use of a composite measure for the secondary risk indicator allowed for avoidance of 

issues of multiplicity (potential for Type I error) and permitted for greater interpretability of 

results within a clinical setting. The applicability within clinical settings increased clinical 
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interpretability. Specifically, the composite measure could be used to identify an abnormality (in 

this case, exceeding at least one standardized cut-off score), which may be informative at times 

when clinical interviews are not possible (e.g. as a screening). While the use of the composite 

measure was used to increase clinical applicability and power, both self- and clinician-reported 

symptom rating scales were used. It is possible one of the scales may have been better at 

predicting subsequent outcomes. The use of cut-off scores, which led to lower numbers of 

participants who met the cut-off scores, may have reduced the ability of the composite measure 

and subsequently predict subsequent mood episodes. The cut-off scores of the BDI and HAM-A 

are typically used to indexing severity of symptoms rather than for predicting future disorders. 

Another limitation is the recruitment of the comparison group was only conducted in Ontario. 

While the group can be used to informed additional research to a greater segment of the general 

population, it should not be used to generalize the findings to multiple Canadian provinces.  

There was risk of selection bias, or the selection of individuals not representative of the target 

population. All participants were selected using the same inclusion/exclusion criteria. However, 

it is possible individuals who refused to participant or who were not well enough to participate 

could lead to selection bias. Unfortunately, the study does not contain information on affected 

parents who declined participation. Limitations on external validity must also be considered as 

the high-risk participants may be higher-functioning as the sample was recruiting from parents 

receiving treatment for this illness in specialty clinics. Further, for inclusion into the Flourish 

database, only one parent had a psychiatric illness while the other parent did not. This 

recruitment method has the potential to create a study population that may be healthier (both 

parents are not ill, exclusion of personality disorders, substance-used disorders, etc.) than the 
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general population. 

A limitation to the current study is the potential for recall bias on the part of the participant 

when providing information during the annual KSADS-PL interview. Given that the annual 

assessments require participants to report their psychological states over the past year, there is 

potential for the inability to recall or unwillingness to disclose information during the interviews. 

Furthermore, recall or reporting bias may also be introduced into the current study through the 

use of self-report measures. However, given the clinical diagnoses are dependant first and 

foremost on psychiatric assessment interviews (KSADS-PL), self-report measures provide 

additional information for clinicians but do not form the basis for diagnoses. Still, this method of 

measurement is considered the gold standard, and surpasses other methodologies through the 

use of a best estimate diagnostic approach (supplementing with all available clinical information). 

In addition, as with any self-report measure, there is the potential for social desirability bias. 

Anxiety and depressive symptoms were measured using HAM-A and BDI-II (96,97,107). It is 

possible participants may have completed the measures in a manner that they felt was viewed 

favourably by others by minimizing negative behaviours and maximizing positive behaviours. 

Survival time (or unmeasured time) bias must also be considered when selecting an exposure-

based cohort. This bias refers to a period of time during the study where the outcome could not 

have occurred (113). A participant could enter the study and become exposed shortly after entry. 

Without accounting for the time the participant was ‘unexposed’, the individual would be 

misclassified as always exposed, thus leading to the immortal time bias. To account for this bias, 
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we initially coded each participant as unexposed. If a participant became exposed, they were 

then re-coded as exposed. 

 

Future Directions 

Using a well-characterized high-risk offspring dataset provides a powerful strategy to 

determine the risk and amount of time between clinically important symptoms and major mood 

disorders. Results are expected to lead to new insights concerning the natural history of BD, the 

importance of clinically significant symptoms. This information has the potential to advance early 

identification of major mood disorders in youth, inform early intervention studies, and influence 

clinical care decisions. While the symptom-rating scales did not show an association with 

subsequent mood episodes, it would be interesting to take multiple measures of the scales to 

examine their stability over time, rather than employing a ‘once exposed, always exposed’ 

method for coding the presence/absence of the clinically significant symptoms in the sample. 

Future work in this area should continue to highlight the importance of studying high-risk 

groups to garner further insight and enable subsequent secondary prevention and prediction 

efforts. By investigating an identifiable at-risk group of individuals at confirmed familial risk, 

research efforts can employ a more refined focus for studying mood disorders. With limited 

healthcare resources, this focused approach could facilitate targeted resource allocation and 

utilization by individuals that may need it most. Additional work focusing on the natural history 

of mood disorders and the trajectory of these disorders throughout the lifespan is paramount. 
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With greater understanding of these phenomena, secondary prevention and prediction efforts 

can be implemented. These efforts could also encourage collaboration between clinical science 

and population health and health services. By supporting existing continuing care models, this 

project and future endeavors can provide a unique opportunity to improve understanding of 

clinically significant symptoms and the long-term implications these conditions have on 

individuals living in Nova Scotia. Additional follow up of this cohort over a longer length of time 

will allow for greater insight into the influences of clinically significant symptoms on future 

psychopathology in high-risk groups. Continued follow up would also increase participation 

numbers and the associations found in this study may prove to be more information with greater 

power. Understanding the pathway from clinically significant symptoms to development of 

subsequent mood episodes can help inform clinical care guidelines and improve overall patient 

quality of life. 
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APPENDIX A: DSM-IV-DIAGNOSTIC CRITERIA 

 

Major Depression (MD) 

A. Five (or more) of the following symptoms have been present during the same 2- week period and represent a change from previous 
functioning; at least one of the symptoms is either (1) depressed mood or (2) loss of interest or pleasure. Note: Do not include symptoms 
that are clearly due to a general medical condition, or mood-incongruent delusions or hallucinations.  
• Depressed mood most of the day, nearly every day, as indicated by either subjective report (e.g., feels sad or empty) or observation 
made by others (e.g., appears tearful). Note: In children and adolescents, can be irritable mood.  
• Markedly diminished interest or pleasure in all, or almost all, activities most of the day, nearly every day (as indicated by either 
subjective account or observation made by others).  
• Significant weight loss when not dieting or weight gain (e.g., a change of more than 5 percent of body weight in a month), or decrease 
or increase in appetite nearly every day. Note: In children, consider failure to make expected weight gains.  
• Insomnia or hypersomnia nearly every day.  
• Psychomotor agitation or retardation nearly every day (observable by others, not merely subjective feelings of restlessness or being 
slowed down).  
• Fatigue or loss of energy nearly every day.  
• Feelings of worthlessness or excessive or inappropriate guilt (which may be delusional) nearly every day (not merely self-reproach or 
guilt about being sick).  
• Diminished ability to think or concentrate, or indecisiveness, nearly every day (either by subjective account or as observed by others).  
• Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without a specific plan, or a suicide attempt or a 
specific plan for committing suicide.  
B. The symptoms cause clinically significant distress or impairment in social, occupational or other important areas of functioning.  
C. The symptoms are not due to the direct physiological effects of a substance (e.g., a drug of abuse, a medication) or a general medical 
condition (e.g., hypothyroidism). 

Manic Episode2 

A. A distinct period of abnormally and persistently elevated, expansive, or irritable mood, lasting at least 1 week (or any duration if 
hospitalization is necessary).  
B. During the period of mood disturbance, three (or more) of the following symptoms have persisted (four if the mood is only irritable) 
and have been present to a significant degree:  
• Inflated self-esteem or grandiosity • decreased need for sleep (e.g., feels rested after only 3 hours of sleep)  
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• More talkative than usual or pressure to keep talking  
• Flight of ideas or subjective experience that thoughts are racing  
• Distractibility (i.e., attention too easily drawn to unimportant or irrelevant external stimuli)  
• Increase in goal-directed activity (either socially, at work or school, or sexually) or psychomotor agitation  
• Excessive involvement in pleasurable activities that have a high potential for painful consequences (e.g., engaging in unrestrained 
buying sprees, sexual indiscretions, or foolish business investments)  
C. The mood disturbance is sufficiently severe to cause marked impairment in occupational functioning or in usual social activities or 
relationships with others, or to necessitate hospitalization to prevent harm to self or others, or there are psychotic features.  
D. The symptoms are not due to the direct physiological effects of a substance (e.g., a drug of abuse, a medication, or other treatment) 
or a general medical condition (e.g., hyperthyroidism). Note: Manic-like episodes that are clearly caused by somatic antidepressant 
treatment (e.g., medication, electroconvulsive therapy, light therapy) should not count toward a diagnosis of Bipolar I Disorder. 

1Adapted from the DSM-IV-TR (American Psychiatric Association, 2000). 

2 DSM-IV-TR MD criteria in conjunction with at least one DSM-IV-TR criteria manic episode is required for the diagnosis of BD. 
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APPENDIX B: DESCRIPTIVE CHARACTERISTICS OF COHORT 

 

TABLE 1. Descriptive characteristics of high-risk offspring and comparison groups from 
Ontario and the Maritimes from 1996 to 2014 (N=286). 

 High-risk 
offspring (n=214) 

Comparison 
group (n=72) 

 
Total N = 286 

 
P value 

 n % n % n %  

Sex        

     Male 87 40.7 34 47.2 121 42.3 0.0762 
     Female 127 59.3 38 52.8 165 57.7  
 
Region 

       

     Maritimes 55 25.7 0 0.0 55 19.2 0.0012 

     Ontario 159 74.3 72 100.0 231 80.8  
 
Socioeconomic 
status1 

       

     1 (low) 0 0.0 0 0.0 0 0.0 0.0012 

     2 6 2.8 2 2.8 8 2.8  
     3 24 11.2 1 1.4 25 8.7  

     4 71 33.2 24 33.3 95 33.2  
     5 (high) 113 52.8 45 62.5 158 55.3  
  

Mean 
 

SD 
 

Mean 
 

SD 
 

Mean 
 

SD 
 

P value 

Age at enrollment 
(years) 

15.8 6.2 14.2 2.3 15.4 5.6 0.0013 

 
Study participation 
duration (years) 

 
8.1 

 
4.9 

 
5.7 

 
3.1 

 
7.5 

 
4.7 

 
0.0013 

 
Person-Years 
contributed 

 
2308.1 

 
1409.6 

 
1616.7 

 
882.7 

 
2134.0 

 
1330.2 

 
0.0013 

1 Hollingshead socioeconomic (SES) scale.  
2 Chi square test. 
3 Students t-test. 
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APPENDIX C: PRESENTATION OF EXPOSURE TO RISK INDICATORS 
 

TABLE 2. Presentation of exposure to risk indicators in high-risk offspring and comparison 
groups from Ontario and the Maritimes from 1996 to 2014. 

 High Risk  
Offspring (n=214) 

Comparison  
group (n=72) 

 
P-value 

 n % n %  

Presence of exposure to KSADS-PL 
(primary) risk indicator 1 

45 21.0 5 6.9 0.0063 

 Mean SD Mean SD P-value 

Age at exposure to KSADS-PL risk 
indicator (years) 1 

10.3 3.3 14.8 1.3 0.2814 

 High Risk  
Offspring (n=214) 

Comparison  
group (n=72) 

 
P-value 

 n % n %  

Presence of exposure to SRS 
(secondary) risk indicator2 

20 9.4 11 15.3 0.3593 

 Mean SD Mean SD P-value 

Age at exposure to SRS risk 
indicator (years) 2 

10.7 3.2 14.2 1.4 0.9994 

1 KSADS-PL= Kiddie Schedule for Affective Disorders and Schizophrenia-Present and Lifetime (primary risk 
indicator);  
2 SRS=symptom-rating scales (secondary risk indicator). Only 262 participants were exposed to the secondary risk 
indicator prior to the age of 15. 
3 Chi square test. 
4 Students t-test. 
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APPENDIX D: PRESENTATION OF OUTCOMES  
 

TABLE 3. Presentation of outcomes in high-risk offspring and comparison groups from 
Ontario and the Maritimes from 1996 to 2014. 

 High Risk  
Offspring (n=214) 

Comparison  
group (n=72) 

 
P-value 

 n % n %  

Presence of major mood episodes 
(primary) outcome1 

87 40.7 3 4.2 0.0013 

 Mean SD Mean SD P-value 

Age at major mood episode onset 
(years) 1 

17.9 4.3 19.6 1.0 0.7584 

 High Risk  
Offspring (n=214) 

Comparison  
group (n=72) 

 
P-value 

 n % n %  

Presence of any diagnosable mood 
episodes (secondary) outcome2 

104 48.6 4 5.6 0.0013 

 Mean SD Mean SD P-value 

Age at any diagnosable mood 
episode onset (years) 2 

17.2 4.6 17.4 2.5 0.3744 

1 Major mood episode = hypomania, mania, or major depression.  
2 Diagnosable mood episode = hypomania, mania, major depression, depression NOS, bipolar disorder NOS, 
cyclothymia, or dysthymia. 
3 Chi square test. 
4 Students t-test. 
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APPENDIX E: MAJOR MOOD EPISODES IN COHORT 
 

TABLE 4. Major mood episodes in high-risk offspring and comparison groups from Ontario 
and the Maritimes from 1996 to 2014 (N=286). 

 KSADS-PL Exposed1  
(n = 50) 

KSADS-PL Unexposed1 
(n = 236) 

 
P-value 

 n % n %  

Presence of major mood episode  19 38.0 71 30.1 0.2743 

 
 Mean SD Mean SD P-value 

Age at major mood episode 
diagnosis (years) 

17.2 3.2 18.1 4.5 0.1904 

 SRS Exposed2  
(n = 21) 

SRS Unexposed2 
(n = 241) 

 
P-value 

 n % n %  

Presence of major mood episode  7 33.3 59 24.5 0.6644 

 
 Mean SD Mean SD P-value 

Age at major mood episode 
diagnosis (years) 
 

14.5 5.6 18.5 4.5 0.0134 

KSADS-PL= Kiddie Schedule for Affective Disorders and Schizophrenia-Present and Lifetime (primary risk indicator); 
SRS=symptom-rating scales (secondary risk indicator). 
1 Exposed = exposure to primary risk indicator; Unexposed = absence of exposure to primary risk indicator. 
2 Exposed = exposure to secondary risk indicator; Unexposed = absence of exposure to secondary risk indicator. 
Only 262 participants were exposed to the secondary risk indicator prior to the age of 15. 
3 Chi square test. 
4 Students t-test. 
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APPENDIX F: DIAGNOSABLE MOOD EPISODES IN COHORT 

 

TABLE 5. Diagnosable mood episodes in high-risk offspring and comparison groups from 
Ontario and the Maritimes from 1996 to 2014 (N=286). 

 KSADS-PL Exposed1  
(n = 50) 

KSADS-PL 
Unexposed1 

(n = 236) 

 
P-value 

 n % n %  

Presence of diagnosable mood 
episode  

21 42.0 87 36.9 0.4963 

 Mean SD Mean SD  P-value 

Age at diagnosable mood 
diagnosis (years) 

16.6 3.7 17.3 4.7 0.2544 

 SRS Exposed2  
(n = 21) 

SRS Unexposed2 
(n = 241) 

 
P-value 

 n % n %  

Presence of diagnosable mood 
episode  

9 42.9 73 30.3 0.7033 

 Mean SD Mean SD P-value 

Age at diagnosable mood 
diagnosis (years) 

15.0 6.2 17.8 4.8 0.0554 

KSADS-PL= Kiddie Schedule for Affective Disorders and Schizophrenia-Present and Lifetime (primary risk indicator); 
SRS=symptom-rating scales (secondary risk indicator). 
1 Exposed = exposure to primary risk indicator; Unexposed = absence of exposure to primary risk indicator. 
2 Exposed = exposure to secondary risk indicator; Unexposed = absence of exposure to secondary risk indicator. 
3 Chi square test. 
4 Students t-test. 
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APPENDIX G: EXPOSURE TO CLINICALLY SIGNIFICANT SYMPTOMS 

AND SUBSEQUENT HAZARD OF MOOD EPISODE OUTCOMES IN 

COHORT 

 
TABLE 6. Exposure to clinically significant symptoms and subsequent hazard of mood episode 
outcomes in high-risk offspring and comparison groups from Ontario and the Maritimes from 
1996 to 2014 (N=286). 

 
Outcome 

 
Risk Indicator 

 
Unadjusted 

 
Adjusted1 

 
Primary 

 Hazard Ratio 95% CI Hazard Ratio 95% CI 

Major mood 
episode2 

KSADS-PL interview4 

 
2.2* 1.2-3.9 2.0* 1.1-3.7 

Symptom rating 
scales5 

1.3 0.4-4.4 1.2 0.3-4.6 

  
 

    

Diagnosable 
mood 
episode3 

KSADS-PL interview4 

 
2.1* 1.2-3.7 1.9* 1.1-3.4 

Symptom rating 
scales5 

2.0 0.8-5.2 1.6 0.5-4.9 

1 Adjusted for sex, SES, and age at enrollment. 
2 Major mood episode = hypomania, mania, or major depression. 
3 Diagnosable mood episode = hypomania, mania, major depression, depression NOS, bipolar disorder NOS, 
cyclothymia, or dysthymia. 
4 Kiddie Schedule for Affective Disorders and Schizophrenia (Present and Lifetime version). 
5 Composite measure of the Hamilton Anxiety Rating Scale and the Beck Depression Inventory Version II (BDI-II). 
*Significant at p<0.05.  
Note: To test the assumption of proportional hazards, the model was repeated with interaction terms between the 
predictors and time (in years). This model was compared to the original model using likelihood ratio (LR) tests. 
Significant differences were not found between the two models (p>0.05). 
Note: High-risk offspring and comparison groups were combined and adjusted for in the final model. 
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APPENDIX H: DEPICTION OF CODING AT TIME OF ENROLLMENT 

 
Figure 1. Depiction of exposed versus unexposed coding of participants at time of enrollment. 
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APPENDIX I: TIME FROM PRIMARY RISK INDICATOR EXPOSURE TO 

MAJOR MOOD EPISODE 

 
Figure 2: Time between primary risk indicator exposure to major mood episode in high-risk 
offspring and comparison groups from Ontario and the Maritimes from 1996 to 2014 (N=286). 
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APPENDIX J: TIME FROM PRIMARY RISK INDICATOR EXPOSURE TO 

DIAGNOSABLE MOOD EPISODE 

 
Figure 3: Time between primary risk indicator exposure to diagnosable mood episode in high-
risk offspring and comparison groups from Ontario and the Maritimes from 1996 to 2014 
(N=286). 
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APPENDIX K: TIME FROM SECONDARY RISK INDICATOR EXPOSURE 

TO MAJOR MOOD EPISODE 

 
Figure 4: Time between secondary risk indicator exposure to major mood episode in high-risk 
offspring and comparison groups from Ontario and the Maritimes from 1996 to 2014 (N=286). 
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APPENDIX L: TIME FROM SECONDARY RISK INDICATOR TO 

DIAGNOSABLE MOOD EPISODE 

 
Figure 5: Time between secondary risk indicator exposure to diagnosable mood episode in high-
risk offspring and comparison groups from Ontario and the Maritimes from 1996 to 2014 
(N=286). 
 

 


