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        Depression is one of the most common forms of 
psychopathology and a leading cause of disabil-
ity in the world (World Health Organization, 
 2008 ). Depressive disorders tend to be recurrent, 
can be chronic, and are associated with signifi -
cant impairment (Kessler et al.,  2012 ). Mood dis-
orders are relatively rare during childhood, but 
the rates increase signifi cantly during adoles-
cence, and many depressed adults recall that their 
fi rst depression occurred when they were an ado-
lescent. Moreover, some factors associated with 
risk for depression during adolescence and adult-
hood have their origin earlier in development. 
The current chapter describes the diagnostic cri-
teria, continuity and phenomenology, epidemiol-
ogy, and etiology of depression in children and 

adolescents from a developmental psychopathology 
perspective. 

 The term “depression” has been defi ned as a 
symptom (sadness), a syndrome (a constellation 
of associated symptoms), or a diagnosed disorder 
(a specifi c set of symptoms with the same course, 
prognosis, etiology, and response to treatment). 
Occasional feelings of sadness in the face of 
disappointment or loss are natural and expected. 
When such dysphoria lingers for weeks or 
months, occurs at the same time as other symp-
toms (e.g., changes in sleep, appetite, concentra-
tion), and affects a person’s ability to function, 
then the individual may be experiencing major 
depressive disorder (MDD). 

    Diagnostic Criteria 

    The criteria for depressive disorders outlined in 
the fourth edition of the  Diagnostic and Statistical 
Manual of Mental Disorders-Text Revision  
(DSM-IV-TR; American Psychiatric Association, 
 2000 ) are essentially the same across develop-
ment. Two minor variations in DSM-IV are that 
for children and adolescents (a) irritability is con-
sidered a manifestation of dysphoric mood and 
(b) the duration of dysthymia is one rather than 
two years. Functional impairment is particularly 
important for distinguishing depressive disorders 
from normal mood variability. Thus, according to 
DSM-IV-TR there are few real developmental 
differences in the symptoms that comprise the 
syndromes of major depression or dysthymia. 
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 The recently revised DSM-V (American 
Psychiatric Association,  2013 ) includes the fol-
lowing changes to mood disorders (Moran, 
 2013 ): (a) disruptive mood dysregulation disor-
der (DMDD) is a new diagnosis intended to iden-
tify children who experience extreme irritability 
without changes in mood that are characteristic of 
bipolar disorder and to reduce the overdiagnosing 
of children with bipolar disorder. (b) Premenstrual 
dysphoric disorder (PMDD) is a new diagnostic 
entity in  DSM-V  and is no longer in the appendix. 
Although not unique to adolescents, PMDD can 
begin after puberty and thus can be diagnosed in 
adolescent girls. (c) The term “dysthymia” now 
falls under the diagnosis of “persistent depressive 
disorder,” which includes both chronic MDD 
and what was previously dysthymic disorder 
(DD) in DSM-IV-TR. (d) The “grief exclusion” 
has been eliminated, which now means that 
patients experiencing severe and persistent major 
depression related to bereavement can be diag-
nosed and treated.  

    Continuity and Phenomenology 
of Depression 

 Continuity is central to the study of developmen-
tal psychopathology (Rutter & Sroufe,  2000 ). 
Three types of continuity are particularly relevant 
to depression: (a) continuity across symptoms, 
syndrome, and disorder; (b) continuity in the 
occurrence of depression from childhood through 
adulthood; and (c) continuity in symptom mani-
festation across development. 

    Continuity Across Depressive 
Symptoms, Syndrome, and Disorder 

 How is depressed mood or a combination of 
depressive symptoms (i.e., syndrome) related to 
more severe and sustained depressive disorders? 
Subthreshold levels of depressive symptoms 
in youth significantly predict the onset of a 
full MDD in adulthood (Klein, Shankman, 
Lewinsohn, & Seeley,  2009 ; Kovacs & Lopez- 
Duran,  2010 ), and subthreshold depressive 

symptoms often are associated with signifi cant 
functional impairment (Lewinsohn, Solomon, 
Seeley, & Zeiss,  2000 ), which then can exacer-
bate the symptoms further. These patterns indi-
cate evidence of some continuity across levels of 
severity. 

 A related issue is whether depression is a con-
tinuous dimension versus a categorical entity. 
Studies using taxometric procedures (Waller & 
Meehl,  1998 ) to examine the latent structure of 
depression in children and adolescents have 
found evidence for a depression taxon (Richey 
et al.,  2009 ; Solomon, Ruscio, Seeley, & 
Lewinsohn,  2006 ), although others have reported 
a dimensional solution (Hankin, Fraley, Lahey, & 
Waldman,  2005 ). These contrary results are par-
tially due to differences in the measures of 
depression, informants, sample sizes, and data 
analytic procedures used. Given the increasing 
emphasis on dimensional approaches to psycho-
pathology (Insel,  2013 ), further studies are 
needed to determine to what extent depression is 
dimensional, categorical, or some combination of 
the two. The answer likely will depend upon mul-
tiple factors including individuals’ ages, personal 
and family history of depression, methods used 
to assess depression, data analytic strategies 
applied, and the underlying processes that explain 
the dimension versus category of depression.  

    Continuity of Depression from 
Childhood to Adulthood 

 A second type of continuity concerns how stable 
depression is across development (Avenevoli & 
Steinberg,  2001 ). Is there continuity between 
depressions during childhood and those that 
occur later in adolescence and adulthood? Are 
the processes that underlie childhood-onset 
depression the same as those that produce 
 adolescent- or adult-onset depression? 

 Depression at the symptom level has been 
found to be relatively stable in children (e.g., 
Cole, Martin, Powers, & Truglio,  1996 ; Hofstra, 
van der Ende, & Verhulst,  2000 ). Cole et al. 
( 1996 ) reported high stability of symptoms 
assessed by multiple informants over 6 months 
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for children in both grades 3 and 6. In contrast, a 
prospective study of 3- to 12-year-old children 
showed a lack of stability in depressive symp-
toms based on self- and parent report (Pihlakoski 
et al.,  2006 ). Thus, continuity of depression over 
time likely depends upon the informant about the 
symptoms, the amount of time between assess-
ments, and the child’s age. 

 Recurrence, defi ned as the onset of a new 
depressive episode, is high in children and ado-
lescents (Kennard, Emslie, Mayes, & Hughes, 
 2006 ). Younger age of onset signifi cantly pre-
dicts relapse (e.g., Birmaher et al.,  1996 ). MDD 
has a cumulative probability of recurrence of 
40 % by 2 years and 70 % by 5 years (Emslie 
et al.,  1997 ). A 9-year follow-up study found that 
80 % of children with prior dysthymia and 50 % 
of children with prior MDD had subsequent 
episodes of depression (Kovacs,  1996a ). 

 Results of investigations of the long-term 
course of early-onset mood disorders have been 
inconsistent, however. Some studies have found 
that prepubertal-onset depression did not show 
continuity into adulthood, but was sometimes 
followed by behavioral problems and impaired 
functioning (e.g., Harrington, Fudge, Rutter, 
Pickles, & Hill,  1990 ; Weissman et al.,  1999 ). 
Other studies (e.g., Dunn & Goodyer,  2006 ; 
Fergusson & Woodward,  2002 ; Kovacs,  1996b ) 
have reported that pediatric-onset depressions 
recur into adulthood. Copeland, Shanahan, 
Costello, and Angold ( 2009 ), however, showed 
that depression in adolescence was no longer 
related to depression in adulthood when they 
controlled for anxiety and externalizing disorders 
during adolescence. Finally, other studies (e.g., 
Geller, Zimerman, Williams, Bolhofner, & 
Craney,  2001 ; Weissman et al.,  1999 ) have sug-
gested that some early-onset depressions have a 
bipolar course that emerges over time. 

 Differences in the onset, duration, and recur-
rence of early-onset depression have been linked 
to demographic (e.g., age, gender), individual 
(e.g., preexisting diagnosis, negative cognitive 
style), family (e.g., parental psychopathology), 
biological (e.g., neurobiological dysregulation), 
and psychosocial factors (e.g., poor support, 
stressful life events) (Birmaher et al.,  2004 ; 

Garber,  2007 ; Timbremont & Braet,  2004 ). Prior 
MDEs might increase vulnerability to subsequent 
episodes by creating biological and/or psycho-
logical  scars  that sensitize individuals to later 
exposure to even low levels of the etiological 
agent(s). That is, recurrence of depression may 
result from  kindling , sensitization, or  scarring  
(Lewinsohn, Steinmetz, Larson, & Franklin, 
 1981 ; Monroe & Harkness,  2005 ). The kindling 
hypothesis asserts that prior episodes of depres-
sion “leave behind neurobiological residues that 
make patients more vulnerable to subsequent epi-
sodes” (Post,  1992 ; p. 1006). Earlier depressions 
may change individuals in some ways, which 
then lead to their generating the kinds of stressful 
situations that are likely to precipitate future epi-
sodes (Hammen,  1991 ). Finally, Teasdale ( 1983 , 
 1988 ) proposed a differential activation hypothe-
sis such that vulnerability to subsequent, more 
severe depressive episodes is infl uenced by pat-
terns of information processing that occur during 
earlier, milder depressions. Depressed mood pre-
sumably activates negatively biased interpreta-
tions of experiences, which then maintain and 
exacerbate the dysphoria into further clinical 
depression.  

    Phenomenology 

 A third type of continuity concerns whether the 
manifestation of the symptoms that comprise the 
syndrome and disorder (i.e., phenomenology) of 
depression is similar or different across develop-
ment. That is, do the symptoms that defi ne 
depressive disorder refl ect homotypic versus het-
erotypic continuity from childhood through 
adulthood? 

 Infants have been observed to experience 
depression-like symptoms such as sadness, irrita-
bility, sleep and eating problems, fatigue, with-
drawal, apathy, fussiness, and tantrums (   Guedeney 
et al.,  2003 ). Failure to thrive in infants has several 
similarities to depression such as psychomotor 
delay, behavioral diffi culties, and feeding prob-
lems (Raynor & Rudolf,  1996 ) and may be a 
manifestation of a mood disorder in babies. 
In preschool-age children, a specifi c constellation 
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of depressive symptoms has been identifi ed 
(Luby et al.,  2002 ). Anhedonia was found to be a 
specifi c indicator, and mood symptoms (i.e., sadness 
and irritability) were found to be sensitive indica-
tors. The most severely impaired preschoolers 
could be diagnosed using unmodifi ed DSM cri-
teria. The modifi ed criteria, however, identifi ed 
a larger number of seriously impaired children 
who would have been missed had only the 
existing DSM-IV criteria been used (Luby 
et al.,  2003 ). 

 The symptoms of depressive disorder might 
not be isomorphic across the life span (Cicchetti 
& Toth,  1998 ; Weiss & Garber,  2003 ). Therefore, 
the criteria that defi ne depression in adults may 
“need to be translated into age-appropriate guide-
lines for children, sensitive to developmental 
changes in the children's experience and expres-
sion of depression” (Cicchetti & Schneider- 
Rosen,  1984 , p. 7). Although there may be a core 
set of common depressive symptoms across all 
ages, other symptoms might be uniquely associ-
ated with the syndrome at different developmen-
tal levels (Avenevoli & Steinberg,  2001 ; Kovacs, 
Obrosky, & Sherrill,  2003 ). 

 A meta-analysis of 16 empirical studies com-
paring the rates of depressive symptoms in differ-
ent age groups revealed developmental effects for 
18 of the 29 (62 %) core and associated depres-
sive symptoms (Weiss & Garber,  2003 ). Older 
youth had higher levels of anhedonia, hopeless-
ness, hypersomnia, weight gain, and social with-
drawal and lower levels of energy. Adolescents 
had more vegetative symptoms (i.e., low energy, 
hypersomnia, weight loss), hopelessness/help-
lessness, and suicidality than preadolescents 
(Yorbik, Birmaher, Axelson, Williamson, & 
Ryan,  2004 ). Thus, developmental differences 
exist in the rates of some symptoms in children 
versus adolescents. Evidence is more mixed 
regarding age differences in the factor structure 
of depression (Weiss & Garber,  2003 ). Overall, 
although some researchers have argued that there 
are not developmental differences in depressive 
symptoms (e.g., Kashani, Rosenberg, & Reid, 
 1989 ; Ryan et al.,  1987 ), the evidence does  not  
support this conclusion.   

    Epidemiology: Prevalence of 
Depression in Childhood and 
Adolescence 

 MDD is rarely assessed in infants, uncommon in 
preschool-age children, relatively infrequent dur-
ing middle childhood, and increases signifi cantly 
during adolescence. The overall prevalence esti-
mate of depression in school-age children is 
2.8 %, although the rate varies by age, informant, 
and type of depression (Costello, Foley, & 
Angold,  2006 ). Among very young children (i.e., 
ages 2–5), prevalence rates are 1.4 % for MDD, 
0.6 % for DD, and 0.7 % for depression not oth-
erwise specifi ed (NOS)/minor depression 
(Bufferd, Dougherty, Carlson, & Klein,  2011 ; 
Egger & Angold,  2006 ). In children ages 9, 11, 
and 13, 3-month prevalence rates are 0.03 % for 
MDD, .13 % for DD, and 0.45 % for depression 
NOS (Costello et al.,  1996 ). Overall, the rates of 
diagnosed depressive disorders in preadoles-
cents are relatively low (Rubio-Stipec, 
Fitzmaurice, Murphy, & Walker,  2003 ). When 
impairment criteria are included, lower rates 
(3.4 %) are found than when they are not (4.1 %; 
Canino et al.,  2004 ). 

 Rates rise signifi cantly through adolescence 
(Costello, Mustillo, Erkanli, Keeler, & Angold, 
 2003 ). In a nationally representative sample of 
over 3,000 youth, the 12-month prevalence of a 
mood disorder was 2.5 % in 8- to 11-year-olds and 
4.8 % in 12- to 15-year-olds (Merikangas et al., 
 2010 ). With impairment criteria, the prevalence 
was 1.8 % for 8- to 11-year-olds and 3.9 % for 12- 
to 15-year-olds. Lifetime prevalence rates of MDD 
in adolescents range from 9 to 24 % (Merikangas 
& Knight,  2009 ). The National Comorbidity 
Survey—Adolescent Supplement, which inter-
viewed over 10,000 adolescents ages 13–18, 
reported the lifetime prevalence of mood disorders 
was 14.3 %; when severe impairment or distress 
was included, prevalence was 11.2 % (Merikangas 
et al.,  2010 ). Subclinical depression also is quite 
high, with about 10–20 % of youth experiencing 
subsyndromal or minor depression (Kessler & 
Walters,  1998 ). An even greater percent of youth 
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(20–50 %) endorse signifi cant levels of depressive 
symptoms on self-report measures (Kessler, 
Avenevoli, & Merikangas,  2001 ). 

    Sex Differences 

 Across cultures, epidemiological studies repeat-
edly fi nd about twice the rate of depression in 
females compared to males (Weissman & Olfson, 
 1995 ). Whereas some researchers have found the 
rates of MDD to be about equal in preadolescent 
girls and boys (e.g., Angold & Rutter,  1992 ; 
Fleming, Offord, & Boyle,  1989 ), others have 
reported higher rates among preadolescent boys 
than girls (e.g., Angold, Costello, & Worthman, 
 1998 ; Steinhausen & Winkler,  2003 ). Findings of 
sex differences in minor depression or depressive 
symptoms have been more mixed (e.g., Gonzalez- 
Tejera et al.,  2005 ). A meta-analysis of 310 stud-
ies using the Children’s Depression Inventory 
found no signifi cant sex differences in self- 
reported depressive symptoms in children ages 
8–12 (Twenge & Nolen-Hoeksema,  2002 ). By 
early adolescence, girls begin to show higher 
levels of depressive symptoms and disorders than 
boys (Angold, Erkanli, Silberg, Eaves, & 
Costello,  2002 ; Costello et al.,  2003 ). Sex differ-
ences in the manifestation of depression also 
have been noted. Young depressed females are 
more likely than males to experience appetite and 
weight problems, worthlessness or guilt 
(Lewinsohn, Rohde, & Seeley,  1998 ), and suicid-
ality (Yorbik et al.,  2004 ). MDD tends to be more 
recurrent and insidious in adolescent females 
than males (Lewinsohn & Essau,  2002 ). 

 Explanations of the increasing rates of depres-
sion in females during adolescence emphasize 
the contribution of biological, psychological, 
interpersonal, and contextual factors and their 
interactions during the transition to adolescence 
(Cyranowski, Frank, Young, & Shear,  2000 ; 
Hankin & Abramson,  2001 ; Hyde, Mezulis, & 
Abramson,  2008 ; Nolen-Hoeksema & Hilt,  2009 ; 
Strauman, Costanzo, & Garber,  2011 ). Hormonal 
changes (e.g., levels of androgen and estradiol) 
during puberty may be one explanation for the 

emerging sex difference in depression during 
adolescence (e.g., Angold, Costello, Erkanli, & 
Worthman,  1999b ). Early maturing girls have 
been found to be at higher risk for depression 
than their average-maturing peers (Conley & 
Rudolph,  2009 ; Copeland et al.,  2010 ), possibly 
due to psychosocial factors such as increased 
social expectations and pressures, less peer sup-
port, and greater body dissatisfaction (e.g., Stice, 
Hayward, Cameron, Killen, & Taylor,  2000 ; 
Teunissen et al.,  2011 ). 

 Girls also report higher levels of stress during 
the transition to adolescence, particularly inter-
personal problems, and are more likely than boys 
to experience depression at the same level of 
stress (Hankin, Mermelstein, & Roesch,  2007 ; 
Shih, Eberhart, Hammen, & Brennan,  2006 ). 
Finally, individual differences in temperament, 
stress responses, rumination, and attention biases 
to emotional stimuli may produce depression in 
girls more than boys, particularly under condi-
tions of stress (Else-Quest, Hyed, Goldsmith, & 
van Hulle,  2006 ; Kujawa et al.,  2011 ; Nolen- 
Hoeksema & Hilt,  2009 ). Thus, sex differences in 
the rates of depression become increasing evident 
postpuberty due to biological, psychological, and 
social factors.  

    Comorbidity 

 Comorbidity with depression is very common in 
children and adolescents, with rates ranging from 
about 42 % in community samples (e.g., Rohde, 
Lewinsohn, & Seeley,  1991 ) to as high as 75 % in 
clinical samples (e.g., Kovacs,  1996b ; Sorensen, 
Nissen, Mors, & Thomsen,  2005 ). DD is the most 
common comorbid disorder with MDD (Kovacs, 
 1994 ). Such  double depression  is associated with 
more severe and longer depressive episodes, a 
higher rate of other comorbid disorders (e.g., gen-
eralized anxiety disorder), more suicidality, and 
less social competence (Goodman, Schwab- Stone, 
Lahey, Shaffer, & Jensen,  2000 ). 

 The pattern of comorbidity with depression 
varies across age and sex (Angold, Costello, 
& Erkanli,  1999a ; Wagner,  2003 ). In younger 
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children, anxiety and depression form a unifi ed, 
indistinguishable construct, whereas in older 
children a dual-factor or tripartite model is more 
common (Cole, Truglio, & Peeke,  1997 ). In pre-
adolescents, depression often co-occurs with 
separation anxiety, ADHD (Yorbik et al.,  2004 ), 
and conduct problems (Harrington et al.,  2000 ), 
whereas in adolescents common comorbid con-
ditions include ODD and substance use disor-
ders, particularly in males, and eating disorders, 
particularly in females (Lewinsohn, Hops, 
Roberts, Seeley, & Andrews,  1993 ). In general, 
depressions that are comorbid with other disor-
ders have a higher risk of recurrence, longer dura-
tion, more suicide attempts, greater functional 
impairment, less favorable response to treatment, 
and greater mental health service utilization 
(Ezpeleta, Domenech, & Angold,  2006 ; Rudolph 
& Clark,  2001 ).   

    Etiology of Depression in Children 
and Adolescents 

 Depression is a heterogeneous condition with a 
complicated etiology. No single factor is either 
necessary or suffi cient; rather, multiple risk fac-
tors and processes interact to produce depression 
(Cicchetti & Dawson,  2002 ). We focus here on 
factors for which there is the most empirical 
 support including genes, neurobiology, tempera-
ment, negative cognitions, self-regulation, stress-
ful life events, and interpersonal relationships as 
well as interactions among these variables. 
Although some of these variables (e.g., stress) 
also are associated with other psychiatric condi-
tions (e.g., anxiety), the particular amalgamation 
of these vulnerability factors with each other is 
what uniquely results in one condition rather than 
another (Garber & Hollon,  1991 ). 

    Genetic Factors 

    Behavioral Genetic Studies 
 Behavioral genetic studies utilizing family, twin, 
and adoption designs document effects of both 
genetic and environmental factors for unipolar 

depression (Lau & Eley,  2008 ; Rice,  2010 ; 
Sullivan, Neale, & Kendler,  2000 ). Twin studies 
with children and adolescents reported marked 
variability in the heritability estimates for 
 depressive symptoms (ranging from 0 to 55 %) as 
a function of age, sex, and informant (e.g., Bartels 
et al.,  2004 ; Happonen et al.,  2002 ; Rice, Harold, 
& Thapar,  2002 ; Scourfi eld et al.,  2003 ). The 
emerging theme from these studies is that the 
infl uence of genetic factors on depression is very 
modest during childhood and increases during 
adolescence (Rice,  2010 ). These age-related dif-
ferences may be partly due to gene–environment 
correlations, which increase during adolescence 
as a function of greater independence in selecting 
and shaping the environment with increasing age 
(Rice, Harold, & Thapar,  2003 ). New genetic 
infl uences also might emerge during adolescence 
due to developmental changes (Scourfi eld et al., 
 2003 ) or functional modifi cations in the genome 
induced by the changing environment (Bagot & 
Meaney,  2010 ). 

 Heritability estimates for depressive symp-
toms have indicated negligible differences 
between males and females (Bartels et al.,  2004 ; 
Happonen et al.,  2002 ; Scourfi eld et al.,  2003 ). 
Some evidence exists of signifi cant interactions 
between age and sex on heritability estimates in 
children and adolescents (Eley & Stevenson, 
 1999 ; Silberg et al.,  1999 ). In addition, a study of 
anxiety and depression in 3- to12-year-old chil-
dren showed that the same genes were expressed 
in boys and girls (Boomsma, van Beijsterveldt, & 
Hudziak,  2005 ). Heritability estimates also have 
been found to vary by informant (i.e., child, par-
ent, or teacher). For instance, in the Virginia Twin 
Study, heritability estimates based on children’s 
self-report were lower than those based on par-
ents’ reports of children’s depression (Eaves 
et al.,  1997 ). 

 One twin study that focused on depressive dis-
orders in 12- to 23-year-old (mean = 15 years) 
females (Glowinski, Madden, Bucholz, Lynskey, 
& Heath,  2003 ) found a heritability estimate of 
40 % (95 % confi dence interval = 24–55), which 
is consistent with the fi ndings in adults (Sullivan 
et al.,  2000 ). A comparison of heritability estimates 
for a broad phenotype comprised of sadness 
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and/or anhedonia lasting 2 weeks versus the 
diagnosis of MDD indicated that the broad phe-
notype involved largely shared environmental 
factors, whereas a diagnosis of MDD was related 
to both genetic and environmental factors 
(Glowinski et al.,  2003 ). These fi ndings highlight 
the importance of precision in diagnostic classifi -
cation for behavioral and molecular genetic stud-
ies (Rice,  2010 ). The relative contribution of 
genes and environment across development 
needs further study with large samples and care-
ful characterization of the phenotypes and epi-
genetic phenomena (i.e., the shaping of gene 
expression by the rearing environment without 
altering the nucleotide sequence) (Bagot & 
Meaney,  2010 ).  

    Molecular Genetics 
 Molecular genetic studies of child and adolescent 
depression largely have used a candidate gene 
approach and have focused particularly on func-
tional polymorphisms in genes involved in emo-
tional regulation and the stress response (Rice, 
 2010 ). A few genetic association and pharmaco-
genetic studies with modest sample sizes have 
been conducted (Rice,  2010 ). 

 Among the candidate genes associated with 
depressive disorder, the serotonin transporter 
(5-HTT) gene has been studied in both pediatric 
and adult samples. Humans exhibit polymor-
phisms in the 5-HTT gene (SLC6A4), based on 
the number of variable repeat sequences appear-
ing in the promoter region of the gene, and differ 
in their transcriptional effi ciency. The short (S) 
variant has reduced serotonin transporter expres-
sion compared with the long (L) variant (Lesch 
et al.,  1996 ). More recently, the long allele was 
discovered to consist of two variants: L G , which 
behaves physiologically like the S allele, and the 
high-functioning (L A ) variant (Hu et al.,  2006 ). 

 A small-scale study of children and adoles-
cents using a case–control and family-based 
association design reported a signifi cant relation 
between SLC6A4 short variant and depression 
(Nobile et al.,  2004 ). In a community sample of 
200 youth, chronic family stress (but not episodic 
stress) predicted prospective increases in depres-
sive symptoms over 6 months among individuals 

with the SLC6A4 short allele (Jenness, Hankin, 
Abela, Young, & Smolen,  2011 ). In a study of 
346 adolescents at low and high risk for depres-
sion, chronic family stress at age 15 predicted 
higher depression scores at age 20 among indi-
viduals with the short allele, but the genetic mod-
eration effects were signifi cant only for females 
(Hammen, Brennan, Keenan-Miller, Hazel, & 
Najman,  2010 ). Kaufman et al. ( 2004 ) found that 
positive social support reduced the effects of 
SLC6A4 short allele on depressive symptoms in 
children exposed to maltreatment. In contrast, the 
Christchurch Health and Development Study that 
followed a birth cohort of 893 children for up to 
30 years did not fi nd that the interaction of 
SLC6A4 genotypes with life stress predicted 
depressive symptoms in adult life (Fergusson, 
Horwood, Miller, & Kennedy,  2011 ). 

 Gene-by-gene-by-environment interactions 
also have been found in association with depres-
sion vulnerability. For example, the SLC6A4 
short variant interacted with Val66Met poly-
morphism in the gene encoding brain-derived 
neurotrophic factor (BDNF) to increase the risk 
for depressive symptoms in maltreated children, 
but not in healthy controls (Kaufman et al., 
 2006 ). Social support further modifi ed the risk 
for depression by reducing the severity of 
depression scores in the high-risk group. 
Similarly, Hammen and colleagues (Conway, 
Hammen, Brennan, Lind, & Najman,  2010 ; 
Hammen et al.,  2010 ) found that the val158met 
polymorphism in the catechol-O-methyltransfer-
ase (COMT) gene moderated SLC6A4 short 
variant-by- environment interactions on both 
depressive symptoms and diagnosis. For val158 
homozygotes, the SLC6A4 long allele appeared 
to be protective at higher stress levels. 

 Other investigations have demonstrated in 
high-risk youth who exhibited the SLC6A4 short 
allele compared to those with the long-allele 
higher morning cortisol levels (Chen, Joormann, 
Hallmayer, & Gotlib,  2009 ; Goodyer, Bacon, 
Ban, Croudace, & Herbert,  2009 ) and increased 
cortisol responses to a laboratory-administered 
stressor (Gotlib, Joormann, Minor, & Hallmayer, 
 2008 ). Moreover, the combination of the short vari-
ant and higher morning cortisol levels predicted 
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the onset of depressive disorder over a 12-month 
follow-up period, controlling for baseline depres-
sive symptoms (Goodyer et al.,  2009 ). In the 
same study, the combination of Val66Val geno-
type of the BDNF gene and higher morning cor-
tisol levels increased the risk for a subsequent 
depressive episode after accounting for the 
SLC6A4 short variant-by-morning cortisol inter-
actions (Goodyer, Croudace, Dudbridge, Ban, & 
Herbert,  2010 ). 

 With respect to gene-association studies, a 
genome scan was performed in 146 nuclear fami-
lies from Hungary consisting of children with 
either MDD or bipolar disorder and affected sib-
lings (Wigg et al.,  2009 ). No evidence of linkage 
was found on a genome-wide scan that included 
405 microsatellite markers. However, markers on 
two chromosomes (13q and Xq) showed linkage 
in regions (D13S779 on 13q and TTTA062 on 
Xq) previously identifi ed in association with 
bipolar disorder in adults.   

    Neurobiology 

    Sleep Architecture and 
Electrophysiological Studies 
 The regulation of sleep is essential to the patho-
physiology and treatment of depression. First, 
there is a signifi cant overlap in the control of 
sleep and mood regulation (Adrien,  2002 ; Clarke 
& Harvey,  2012 ). Sleep complaints are common 
in depression and form an essential criterion of 
the diagnosis (American Psychiatric Association, 
 2000 ). Developmental infl uences on the rates of 
depression and maturational changes in sleep 
regulation also imply a close connection between 
depressive disorders and sleep regulation. Mood 
disorders are relatively rare prior to puberty but 
increase dramatically during adolescence 
(Hankin et al.,  1998 ; Kessler et al.,  2001 ). Sleep 
regulation at younger ages is relatively “pro-
tected” against disruptions. By puberty, however, 
there is a large drop in slow-wave sleep (Dahl 
et al.,  1990 ), a decrease in the threshold of arousal 
to disrupt sleep (Busby, Mercier, & Pivik,  1994 ), 
a dramatic increase in daytime sleepiness, and a 
shift in the circadian pattern, with a preference 

for late-night schedules (Carskadon, Orav, & 
Dement,  1983 ). Objective sleep changes found in 
adult MDD are rarely seen in prepubertal depres-
sion, gradually emerge after puberty, and are 
 consistent biological fi ndings in later adoles-
cence (Kaufman, Martin, King, & Charney,  2001 ; 
Rao,  2011 ). 

 In contrast to the consistent fi ndings in adults, 
sleep architecture measures have shown consid-
erable variability in depressed youth despite sig-
nifi cant subjective sleep complaints (e.g., 
Ivanenko & Johnson,  2008 ; Rao,  2011 ). The 
results vary as a function of age, sex, ethnicity, 
familial risk, severity of illness, and clinical 
course (Rao,  2011 ; Rao, Hammen, & Poland, 
 2009a ,  2009b ; Robert et al.,  2006 ). Depressed 
adolescents have relatively more frequent distur-
bances in circadian rest-activity rhythms, sleep 
architecture, and EEG rhythms during sleep than 
depressed children (e.g., Armitage et al.,  2000 ; 
Rao,  2011 ). Robert and colleagues (Armitage, 
Hoffmann, Emslie, Rintelmann, & Robert,  2006 ; 
Robert et al.,  2006 ) found an interaction among 
age, sex, and depression diagnosis such that 
depressed adolescent males exhibited most severe 
sleep problems including the highest proportion of 
stage 1 sleep, shortest REM latency, and lowest 
percentage of slow-wave sleep. In contrast, ado-
lescent females had the lowest temporal coherence 
on sleep microarchitecture analysis. 

 Changes in sleep architecture and sleep- 
related EEG rhythms also have been documented 
in healthy adolescents at high familial risk for 
depression, and these changes were associated 
with depression during a prospective follow-up 
(Morehouse, Kusumakar, Kutcher, LeBlanc, & 
Armitage,  2002 ; Rao et al.,  2009b ). Baseline 
sleep measures also predicted early recurrence 
(Armitage et al.,  2002 ; Emslie et al.,  2001 ) and 
differed between depressed adolescents who had 
a recurrent unipolar course versus those who 
developed bipolar disorder (Rao et al.,  2002 ). 
The observed variability in sleep architecture 
changes in depressed youth may partly refl ect 
heterogeneity in the longitudinal course of these 
disorders (Rao,  2011 ). 

 Electrophysiological studies have documented 
reduced left frontal electrical activity in infant 
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and adolescent offspring of depressed mothers 
(Dawson, Klinger, Panagiotides, Hill, & Spieker, 
 1992 ; Tomarken, Dichter, Garber, & Simien, 
 2004 ). Evidence of right parietotemporal hypo-
activation, but not left frontal hypoactivation, in 
depressed female adolescents also has been 
reported (Kentgen et al.,  2000 ). Decreased left 
frontal EEG activity probably refl ects an under-
activation of the approach system and reduced 
positive emotional expression, which also might 
be a marker of vulnerability to depression 
(Davidson, Pizzagalli, Nitschke, & Putnam, 
 2002 ). Finally, in a sample of adolescent boys, 
baseline frontal EEG measures predicted the 
onset of depressive symptoms during a prospec-
tive follow-up (Mitchell & Possel,  2012 ).  

    Neuroendocrine Studies 
 Among the neuroendocrine markers of pediatric 
depression, the hypothalamic–pituitary–adrenal 
(HPA) system has been a focus of interest, 
although the fi ndings have been inconsistent 
(Kaufman et al.,  2001 ; Rao & Chen,  2009 ). For 
example, depressed children did not display 
changes in 24-h cortisol patterns compared to 
healthy youth. Few differences in basal cortisol 
secretion have been observed between depressed 
adolescents and controls; group differences 
tended to be subtle alterations in normal diurnal 
patterns. Nonetheless, these subtle differences 
were relatively robust in predicting the longitudi-
nal clinical course. Higher cortisol secretion in 
the evening or during sleep, when the HPA axis is 
relatively quiet, was associated with a longer 
time to episode recovery (Goodyer, Park, & 
Herbert,  2001 ), a propensity for recurrence (Rao 
et al.,  1996 ; Rao, Hammen, & Poland,  2010 ), and 
more suicide attempts (Mathew et al.,  2003 ). 
Higher cortisol secretion also was detected in at- 
risk youth who subsequently developed depres-
sion (Goodyer, Herbert, Tamplin, & Altham, 
 2000 ; Rao et al.,  2009b ). HPA activity also has 
been found to vary as a function of exposure to 
stressful experiences, such that greater HPA 
activity was observed in youth experiencing 
particularly high levels of adversity (Kaufman 
et al.,  1997 ; Rao, Hammen, Ortiz, Chen, & 
Poland,  2008 ). 

 Another neuroendocrine marker possibly 
related to depression is growth hormone. Although 
the precise role of growth hormone secretion in 
depression is not known, it appears to be a marker 
of central noradrenergic and 5-HT systems (Dinan, 
 1998 ). Findings in children and adolescents have 
been variable (Kaufman et al.,  2001 ; Rao & Chen, 
 2009 ). One study reported that depressed children 
with stressful life events had increased growth hor-
mone secretion compared to youth who had not 
experienced recent stress, suggesting that environ-
mental factors may have a moderating effect 
(Williamson, Birmaher, Dahl, al-Shabbout, & 
Ryan,  1996 ). In contrast, depressed adolescents 
who subsequently exhibited suicidal behavior 
were found to have increased growth hormone 
secretion during sleep when measured at baseline 
and manifested blunted growth hormone secretion 
compared with controls (Coplan et al.,  2000 ). 
Pharmacological challenge studies have docu-
mented blunted growth hormone response to a 
variety of pharmacological agents in depressed 
children, as in depressed adults (Dinan,  1998 ), but 
less so in depressed adolescents. Pubertal changes 
and sex might account for some of the variability 
across children, adolescents, and adults (Kaufman 
et al.,  2001 ; Zalsman et al.,  2006 ).  

    Neuroimaging Studies 
   Structural Neuroimaging Studies 
 In pediatric samples, structural magnetic reso-
nance imaging (sMRI) studies have revealed 
reductions in left frontal volume (e.g., in the ante-
rior cingulate and orbitofrontal cortex, and sub- 
genual region of the PFC), particularly in youth 
with familial depression (Botteron, Raichle, 
Drevets, Heath, & Todd,  2002 ; Nolan et al.,  2002 ; 
Steingard et al.,  2002 ). Additionally, reduced 
caudate nucleus volume recently was observed in 
a study of adolescents with depression (Shad, 
Muddasani, & Rao,  2012 ). 

 The hippocampus has been a focal area of 
research in both animal and human studies 
because depression is considered to be a stress- 
sensitive illness and the hippocampus is highly 
sensitive to stress, particularly early in develop-
ment (MacQueen & Frodl,  2011 ; McEwen,  1999 ; 
Sapolsky,  2003 ). The hippocampus also is 
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involved in mood regulation and cognitive function 
(Campbell & Macqueen,  2004 ). Studies utilizing 
both pediatric and adult samples have reported 
reductions in hippocampal volume in association 
with depression (MacQueen & Frodl,  2011 ; 
McKinnon, Yucel, Nazarov, & MacQueen, 
 2009 ). Reduced hippocampal volume has been 
observed in healthy adolescents at high familial 
risk for depression, particularly in those who 
experienced high levels of adversity in child-
hood, and this reduced hippocampal volume 
partly accounted for the increased vulnerability 
to depression during longitudinal follow-up (Rao 
et al.,  2010 ). Although morphological changes in 
the hippocampus have been associated with 
depression, not all studies have replicated these 
fi ndings due to variability in methods and sam-
ples (Campbell, Marriott, Nahmias, & MacQueen, 
 2004 ; McKinnon et al.,  2009 ). 

 The amygdala also is involved in the stress 
response as well as in emotional and mood regu-
lation. In a pediatric sample of medication-naïve 
patients with depression, an increased ratio of the 
amygdala to hippocampal volume was observed 
compared to age- and gender-matched controls, 
but this difference was accounted for by the 
severity of associated anxiety symptoms 
(MacMillan et al.,  2003 ). Depressed youth also 
have been found to have signifi cant reductions of 
left and right amygdala volumes compared with 
healthy controls (Rosso et al.,  2005 ), but no sig-
nifi cant correlations were found between amyg-
dala volumes and depressive symptom severity, 
age of onset, or episode duration. 

 Studies utilizing the diffusion tensor imaging 
(DTI) technique have detected microstructural 
white matter abnormalities in depressed adoles-
cents (Cullen et al.,  2010 ) and in healthy adoles-
cents at high familial risk for depression (Huang, 
Fan, Williamson, & Rao,  2011 ), suggesting these 
alterations might be vulnerability markers for 
depression (Huang, Gundapuneedi, & Rao, 
 2012 ). Alterations in glial cells in these networks 
have been noted in postmortem studies; glial 
cells protect neurons through the production of 
myelin and participate in brain metabolism and 
communication between neurons (Rajkowska & 
Miguel-Hidalgo,  2007 ).  

   Functional Neuroimaging Studies 
 Functional MRI (fMRI) studies have implicated 
impaired corticostriatal and corticolimbic circuits 
(Cusi, Nazarov, Holshausen, Macqueen, & 
McKinnon,  2012 ; Mayberg,  2003 ; Price & 
Drevets,  2012 ). Patients with depression show 
increased neural activity in response to negative 
cues and diminished neural activity in response 
to positive stimuli in emotion-related brain cir-
cuits (e.g., amygdala and ventral striatum) 
(Hasler & Northoff,  2011 ; Leppanen,  2006 ). 
Some abnormalities in processing of emotional 
information were found to persist after symptom 
remission and also were observed in healthy indi-
viduals at high risk for the development of mood 
disorders. In pediatric samples, similar defi cits in 
these neural networks have been found, although 
the direction of change (i.e., increased versus 
decreased response) has not been consistent 
across studies (e.g., Forbes et al.,  2006 , Forbes 
et al.,  2009 ; Gotlib et al.,  2010 ; Hulvershorn, 
Cullen, & Anand,  2011 ; Roberson-Nay et al., 
 2006 ; Shad, Bidesi, Chen, Ernst, & Rao,  2011 ; 
Weir, Zakama, & Rao,  2012 ). 

 Studies using magnetic resonance spectros-
copy have reported altered biochemical concen-
trations in specifi c regions of the corticostriatal 
and corticolimbic networks in depressed adults 
(Ende, Demirakca, & Tost,  2006 ; Luykx et al., 
 2012 ), and changes in the biochemical concentra-
tion in response to treatment (Caverzasi et al., 
 2012 ). Research in children is consistent with the 
adult fi ndings, suggesting some developmental 
continuity (e.g., Hulvershorn et al.,  2011 ; Kondo 
et al.,  2010 ; Olvera et al.,  2010 ; Yildiz-Yesiloglu 
& Ankerst,  2006 ).   

    Summary of Neurobiological Research 
 Pediatric depressive disorders may not necessar-
ily result from the same etiological processes as 
in adults, and specifi c subtypes with familial 
loading or depression with a recurrent unipolar 
course may or may not be associated with neuro-
biological changes typically observed in adult 
unipolar depression (Rao & Chen,  2009 ). Studies 
of normal volunteers indicate that neurobiological 
factors change during the course of development 
and developmentally infl uenced neurobiological 
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processes may become disrupted during depressive 
episodes (Rao,  2011 ; Weir et al.,  2012 ). 
Prospective studies of high-risk samples indicate 
that several neurobiological measures are pre-
morbid and may be vulnerability markers for 
depression (e.g., Goodyer et al.,  2009 ; Huang 
et al.,  2012 ; Rao et al.,  2009b ; Rao, Chen et al., 
 2010 ). Experiential factors also may infl uence 
neurobiological fi ndings (e.g., Kaufman & 
Charney,  2001 ; Rao et al.,  2008 ). Longitudinal 
studies with large samples are needed to examine 
genetic, developmental, and sociocultural infl u-
ences on neurobiological factors associated with 
the onset and course of depression in children and 
adolescents. 

 Many important developmental questions 
regarding the neurobiology of pediatric depres-
sion remain. For instance, how do the matura-
tional changes across development relate to the 
vulnerability and maintenance of depression? 
Which neurobiological changes are specifi c to 
depression and how do family history, severity, 
symptom patterns, and comorbidity affect the 
fi ndings? Are the neurobiological changes preex-
isting vulnerabilities to or consequence of the ill-
ness? Are observed neurobiological changes 
temporary conditions that resolve without any 
sequelae, but place individuals on a delayed tra-
jectory toward normal development, or are they a 
permanent disruption to the normal maturational 
process affecting neurobiological systems? The 
effect of disease course on the neurobiological 
substrate also needs to be studied (Frodl et al., 
 2008 ). The utility of these neurobiological mark-
ers in the diagnosis and prognosis of the disorder 
should be established as well as neurobiological 
changes in response to intervention (Caverzasi 
et al.,  2012 ; Clarke & Harvey,  2012 ; Gerber & 
Peterson,  2008 ).   

    Temperament 

 Temperament is a stable and consistent behavioral, 
emotional, and/or cognitive style (Rothbart & 
Bates,  2006 ; Shiner & Masten,  2012 ) thought to 
have a genetic or biological basis (e.g., Gray, 
 1991 ). Indeed, temperament may serve as an 

intermediate endophenotype between biology 
and behavior. Traits that have been particularly 
linked with depression are negative and positive 
emotionality and constraint and attentional con-
trol (Compas, Connor-Smith, & Jaser,  2004 ; 
Klein, Kotov, & Bufferd,  2011 ; Tackett,  2006 ). 

  Negative emotionality  (NE) is characterized 
by sensitivity to negative stimuli, increased wari-
ness, vigilance, physiological arousal, and emo-
tional distress (e.g., anxiety, fear, sadness, anger). 
 Positive emotionality  (PE) is characterized by 
sensitivity to reward cues, approach, energy, 
involvement, sociability, and adventurousness. 
NE and PE, respectively, are conceptually related 
to negative (NA) and positive affectivity (PA; 
Clark & Watson,  1991 ), neuroticism and extra-
version (Eysenck & Eysenck,  1985 ), the behav-
ioral inhibition and activation systems (Gray, 
 1991 ), and diffi cult temperament and activity/
approach (Thomas & Chess,  1977 ). Although 
different terms are used, these constructs share 
much conceptual and empirical overlap (Klein 
et al.,  2011 ). 

 According to the tripartite model (Clark & 
Watson,  1991 ), high levels of NA are associated 
with both depression and anxiety, whereas low 
levels of PA are uniquely related to depression, 
particularly anhedonia. Evidence consistent with 
this model has been found in children (e.g., 
Lonigan, Phillips, & Hooe,  2003 ; Phillips, 
Lonigan, Driscoll, & Hooe,  2002 ). Low PA is a 
signifi cant risk factor for depression, and low 
extraversion and low emotional stability predict 
internalizing problems in both clinical and non-
clinical child samples (van Leeuwen, Mervielde, 
De Clercq, & De Fruyt,  2007 ). Offspring of 
depressed parents have lower PA and higher NA 
than children of nondepressed parents (Olino, 
Klein, Dyson, Rose, & Durbin,  2010 ). 

 Temperament may be a risk for depression 
(e.g., Caspi, Moffi tt, Newman, & Silva,  1996 ; 
Goodwin, Fergusson, & Horwood,  2004 ; Nigg, 
 2006 ). For example, children who were inhibited, 
socially reticent, and easily upset at age 3 had 
elevated rates of depressive disorders at age 21 
(Caspi et al.,  1996 ). Wetter and Hankin ( 2009 ) 
reported that levels of NE and PE signifi cantly 
predicted changes in anhedonia 5 months later. 
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Sex differences also have been found in the relation 
between temperament and mood disorders. 
Gjerde ( 1995 ) reported that shy and withdrawn 
behavior in girls and higher levels of under- 
controlled behaviors in boys at ages 3 and 4 pre-
dicted chronic depression in adulthood. 

 The relation between temperament and 
depression in children has been found to be mod-
erated by parenting behaviors, such as rejection 
or inconsistent discipline. For example, the link 
between fearful temperament and depressive 
symptoms was stronger for girls whose parents 
were rejecting, whereas parental warmth buff-
ered the relation of child frustration to internal-
izing problems (Oldehinkel, Veenstra, Ormel, de 
Winter, & Verhulst,  2006 ). In families undergo-
ing divorce, low PE predicted higher levels of 
depression in children experiencing high levels 
of parental rejection, and impulsivity and depres-
sion were signifi cantly associated in children 
receiving inconsistent parental discipline 
(Lengua, Wolchik, Sandler, & West,  2000 ). 

 Temperament itself can be a  diathesis  that 
moderates the effect of other risk factors (e.g., 
stress; rejection) on depression. Under conditions 
of stress, negative affect leads to emotional 
arousal, diffi culty modulating emotional reactiv-
ity, and a greater use of avoidance (Compas et al., 
 2004 ). In girls with more reactive temperaments, 
peer rejection signifi cantly predicted increases in 
depressed mood (Brendgen, Wanner, Morin, & 
Vitaro,  2005 ). Sugimura and Rudolph ( 2012 ) 
reported that in girls with high but not low NE, 
peer victimization predicted subsequent depres-
sive symptoms. In contrast, boys with high NE had 
more depressive symptoms regardless of level of 
victimization, whereas boys with low NE showed 
more depression only at high levels of victimiza-
tion. Thus, temperament (e.g., emotionality) may 
explain individual variation and sex differences 
in children’s depressive reactions to stressors 
such as parent rejection or peer victimization. 

 Temperament also may contribute to the 
development of the cognitive vulnerability to 
depression (e.g., Garber,  2007 ; Hankin & 
Abramson,  2001 ). Higher levels of withdrawal at 
ages 1 and 4 interacted with recent life events to 
predict more negative cognitions at age 11 

(Mezulis, Hyde, & Abramson,  2006 ). Similarly, 
low PE in early childhood predicted depressive 
cognitions in middle childhood (Hayden, Klein, 
& Durbin,  2005 ). Thus, temperament may be 
both a direct vulnerability and a diathesis that 
interacts with other variables (e.g., stress), to pre-
dict depression in youth. The link between various 
temperaments (e.g., frustration, fear, shyness) and 
depression has tended to vary by age, sex, and 
family characteristics (Ormel et al.,  2005 ).  

    Negative Cognitions 

 Cognitive-stress models of depression 
(Abramson, Metalsky, & Alloy,  1989 ; Beck, 
 1967 ) assert that negative beliefs and maladap-
tive information processing are vulnerabilities 
(i.e., diatheses) that become active in the context 
of stress. Beck ( 1967 ) suggested that negative 
cognitive schemas (i.e., beliefs about loss, fail-
ure, worthlessness) and dysfunctional attitudes 
bias interpretations of stress; contribute to nega-
tive views of the self, world, and future; and 
thereby result in depression. Hopelessness theory 
(Abramson et al.,  1989 ) asserts that maladaptive 
beliefs interact with stressful events to produce 
negative inferences about the causes, conse-
quences, and self-implications of the events, 
which then results in hopelessness and depres-
sion. Thus, cognitive models of depression posit 
that various negative cognitions are diatheses that 
interact with stress to produce depression. 
Recently, cognitive models have been expanding 
to incorporate genes and neurobiological pro-
cesses as more distal diatheses in the causal chain 
(e.g., Beck,  2008 ; Hankin,  2012 ). 

 Depressed children and adolescents report 
more hopelessness, cognitive distortions, cogni-
tive errors, negative views of self and future, 
negative attributional styles, and biases in atten-
tion, memory, and information processing as 
compared to nondepressed children (Abela & 
Hankin,  2008 ; Jacobs, Reinecke, Gollan, & 
Kane,  2008 ). Prospective studies have shown 
that these various cognitive vulnerabilities pre-
dict increases in depressive symptoms (e.g., 
Lewinsohn, Joiner, & Rohde,  2001 ; Rudolph, 
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Kurlakowsky, & Conley,  2001 ) and the onset of 
diagnosed depressive episodes (Bohon, Stice, 
Burton, Fudell, & Nolen-Hoeksema,  2008 ; Carter 
& Garber,  2011 ; Hankin, Abramson, Miller, & 
Haeffel,  2004 ) under conditions of stress. Reviews 
of over 30 prospective studies (Abela & Hankin, 
 2008 ; Lakdawalla, Hankin, & Mermelstein,  2007 ) 
indicate that the cognition by stress interaction is 
a stronger predictor of depression in adolescents 
than children. This is consistent with the develop-
mental hypothesis that depressive cognitions do 
not emerge and consolidate until late childhood/
early adolescence and that the association of the 
cognitive vulnerability with depression becomes 
stronger with increasing age (e.g., Abela,  2001 ; 
Cole et al.,  2008 ; Weisz, Southam-Gerow, & 
McCarty,  2001 ). 

 The relation of cognitive vulnerability to 
depression also depends on which cognitions are 
being studied. Abela ( 2001 ) suggested that infer-
ential styles about consequences and the self may 
develop earlier than causal attributions, which 
require more abstract, higher order thinking. 
Abela and colleagues (Abela & Payne,  2003 ; 
Abela & Sarin,  2002 ) proposed the  weakest link 
hypothesis  that individuals are as vulnerable to 
depression as their most negative inferential 
style. Indeed, children’s most negative inferential 
style about causes, consequences, or self has 
been found to interact with stressful events to 
predict increases in depressive symptoms (Abela 
& Payne,  2003 ; Morris, Ciesla, & Garber,  2008 ). 
The weakest link approach explains some of the 
inconsistent fi ndings on cognitive-stress models 
of depression in children. 

 Offspring of depressed parents are at increased 
risk for depression and also have been found to 
have signifi cantly lower self-worth, a more nega-
tive attributional style, and recall fewer positive 
and more negative self-descriptive words than 
children of nondepressed parents (e.g., Garber & 
Robinson,  1997 ; Taylor & Ingram,  1999 ). 
Following a negative mood induction procedure, 
never-depressed adolescent daughters of depressed 
mothers showed a clear information- processing 
bias (Gotlib, Joormann, Minor, & Cooney,  2006 ). 
Thus, children who have not yet experienced 
depression, but who are at risk, show negative 

cognitions and processing biases that may serve 
as vulnerabilities to future depression. 

 Negative cognitions likely develop through 
modeling parents’ negative beliefs, dysfunctional 
parent–child relationships, exposure to stressful 
life events, family adversity, negative feedback 
from others, and emotional abuse (e.g., Garber & 
Martin,  2002 ; Gibb,  2002 ; Hankin,  2005 ; 
Rudolph et al.,  2001 ). Early stress exposure and 
high levels of negative interpersonal events have 
been found to predict depressive cognitions in 
children (Garber & Flynn,  2001 ; Harkness & 
Lumley,  2008 ; Mezulis et al.,  2006 ). 

 The experience of depression itself also pre-
dicts negative cognitions (e.g., McCarty, Vander 
Stoep, & McCauley,  2007 ; Pomerantz & 
Rudolph,  2003 ). Bidirectional relations between 
depressive symptoms and perceived competence 
(Cole, Martin, Peeke, Seroczynski, & Hoffman, 
 1998 ; Hoffman, Cole, Martin, Tram, & 
Serocynski,  2000 ), negative mood and self- 
criticism (e.g., Park, Goodyer, & Teasdale,  2005 ; 
Rudolph, Hammen, & Burge,  1997 ), and nega-
tive cognitions and depressive symptoms (e.g., 
Hoffman et al.,  2000 ; Lau & Eley,  2008 ) have 
been observed in children and adolescents. 
Hoffman and colleagues reported that children’s 
underestimation of their competence predicted 
depressive symptoms over time and prior depres-
sion predicted a low evaluation of their compe-
tence. In a community sample of 515 children in 
grades 2 through 9, LaGrange et al. ( 2011 ) showed 
that depressive symptoms predicted negative cog-
nitions but not the reverse. Thus, the association 
between negative cognitions and depression may 
be reciprocal and may not be directly causal.  

    Self-Regulation and Coping 

  Self-regulation  is the way individuals stimulate, 
modify, or manage their thoughts, affect, and 
behaviors through biological, cognitive, social, 
and/or behavioral means (Posner & Rothbart, 
 2007 ; Thomson,  1994 ).  Coping  is a subcategory 
of self-regulation activated in times of stress 
(Compas, Connor-Smith, Saltzman, Thomsen, 
& Wadsworth,  2001 ; Eisenberg, Spinrad, & 
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Eggum,  2010 ). Eisenberg et al. ( 2010 ) suggested 
three coping categories:  emotion regulation  
refers to direct attempts to manage affect; 
 problem- focused coping  involves attempts to 
regulate the situation; and  behavioral regulation  
is the management of behaviors resulting from 
emotional arousal. 

 Compas et al. ( 2001 ) proposed a broader defi -
nition of coping that involves intentional regula-
tion of emotions, cognitions, behaviors, 
physiology, and the environment. That is, coping 
is the volitional response to stress, whereas invol-
untary or automatic reactions refl ect individual 
differences in  temperament.  Compas et al. also 
distinguished between  engagement copin g (i.e., 
problem solving, cognitive restructuring, positive 
reappraisal, distraction) and  disengagement cop-
ing  (i.e., avoidance, self-blame, emotional dis-
charge, rumination). Whereas engagement 
coping is associated with lower internalizing 
symptoms, disengagement coping is associated 
with higher symptom levels (Compas et al., 
 2001 ). In children ages 9 to 12, active coping pre-
dicted fewer depressive symptoms, whereas avoid-
ant coping predicted higher levels of depressive 
symptoms (Lengua, Sandler, West, Wolchik, & 
Curran,  1999 ). Flynn and Rudolph ( 2007 ) showed 
that maladaptive responses to stress (i.e., fewer 
effortful responses and more involuntary, dysregu-
lated responses) accounted for the association 
between reduced posterior right hemisphere bias 
(PRHB) and depressive symptoms in adolescents 
reporting high levels of stress. Flynn and Rudolph 
suggested that a reduced PRHB heightens stress 
reactivity by interfering with effective coping and 
emotion regulation. 

 Children with good self-regulation skills are 
better at delaying maladaptive responses and 
using active coping strategies in response to 
stressful situations. Poor self-regulation often 
involves greater use of automatic and refl exive 
rather than effortful and refl ective cognitive, 
emotional, and behavioral reactions to the envi-
ronment, and also may trigger disinhibited cog-
nitions, rumination, negative emotions, and 
depression (e.g., Carver, Johnson, & Joormann, 
 2008 ; Compas et al.,  2004 ; Rothbart & Bates, 
 2006 ). In a recent study of self-regulation and 

social motivation, Rudolph, Troop-Gordon, and 
Llewellyn ( 2013 ) found that poor inhibitory con-
trol predicted depressive symptoms in girls with 
high but not low avoidance motivation. Rudolph 
and colleagues suggested that the combination of 
poor self-regulation and high avoidance motiva-
tion may contribute to diffi culties in shifting 
attention away from concerns about peer disap-
proval and toward avoidance, social withdrawal, 
and depressive symptoms. Thus, the inability to 
purposefully regulate cognitions, emotions, and 
behaviors can lead to more maladaptive responses 
to stress (e.g., rumination, emotional arousal, 
inaction), which then can contribute to and sus-
tain depressive symptoms (Carver et al.,  2008 ; 
Compas et al.,  2001 ). 

 Children at risk for depression show greater 
diffi culty inhibiting negative affect, selectively 
attend to sad facial expressions, use active dis-
traction less, and are less able to generate positive 
affect in the face of distraction compared to low- 
risk youth (e.g., Forbes, Fox, Cohn, Galles, & 
Kovacs,  2006 ; Joormann, Talbot, & Gotlib,  2007 ; 
Silk, Shaw, Forbes, Lane, & Kovacs,  2006 ). In a 
sample of 4- to 7-year-old children, Silk et al. 
( 2006 ) showed that positive reward anticipation 
in the context of a negative-emotion-inducing 
task was associated with lower internalizing 
problems, and this link was stronger for chil-
dren of depressed as compared to nondepressed 
mothers. Thus, in children at risk for depres-
sion, positive self-regulatory behavior may pro-
tect against the negative effects of stress, 
whereas self- regulation problems may be a 
marker of vulnerability.  

    Stressful Life Events and Trauma 

 Stress has a prominent role in most theories of 
depression. Depressive symptoms and disorders 
in children and adolescents are signifi cantly asso-
ciated with both major and minor undesirable life 
events, particularly cumulative or chronic stress-
ors (Grant et al.,  2006 ). Depressed youth experi-
ence signifi cantly more negative life events 
compared to nondepressed children (e.g., Goodyer 
et al.,  2000 ). 
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 The link between stress and depression emerges 
even before birth. In animals, both antenatal and 
prepartum stress impact the developing fetus and 
later physiological and behavioral outcomes in 
offspring of stressed animals (e.g., Markham & 
Koenig,  2011 ; Schneider, Moore, & Kraemer, 
 2003 ). In humans, stress in the fetal environment 
can affect birth weight and the development of 
the LHPA axis, both of which may be vulnerabil-
ities for depression (Austin, Leader, & Reilly, 
 2005 ; Gale & Martyn,  2004 ). Stress-induced hor-
monal changes in mothers (e.g., elevated levels of 
CRH and cortisol) may lead to increased LHPA 
fetal activity, diffi culty habituating to stimuli, 
temperamental diffi culties, reduced birth weight, 
and slow growth (Kapoor, Dunn, Kostaki, 
Andrews, & Matthews,  2006 ; Weinstock,  2005 ), 
resulting in increased sensitivity to stress and 
greater vulnerability to depression as they mature. 
Infants exposed to high levels of maternal stress 
(e.g., maternal depression) show elevated cortisol 
levels when they encounter maternal stress as pre-
schoolers (Essex, Klein, & Kalin,  2002 ). 
Moreover, the relation between a family history of 
mood disorders and depression in preschoolers 
was found to be mediated by stress (Luby, Belden, 
& Spitznagel,  2006 ). 

 Childhood-onset depression has been linked 
with more perinatal insults, parental criminal 
convictions, parental psychopathology, and peer 
problems (Jaffee et al.,  2002 ). Stressful events 
increase from childhood through adolescence 
(Rudolph & Hammen,  1999 ), with girls reporting 
greater increases than boys (Garber,  2007 ), paral-
leling increases in rates of depression during ado-
lescence (Hankin et al.,  1998 ). This increasing 
trajectory of stressful events, particularly inter-
personal stressors (Hankin et al.,  2007 ; Shih 
et al.,  2006 ), predicts growth in depressive symp-
toms for girls but not for boys (Ge, Lorenz, 
Conger, Elder, & Simons,  1994 ). Stress also pre-
dicts the onset of clinically signifi cant depressive 
episodes, controlling for prior symptom levels in 
children and adolescents (Carter & Garber,  2011 ; 
Goodyer et al.,  2000 ). 

 Although no specifi c stressful event invari-
ably leads to depression, events occurring dur-
ing childhood and adolescence such as loss, 

disappointment, separation, interpersonal confl ict, 
relationship breakups, and rejection (Goodyer 
et al.,  2000 ; Monroe, Rohde, Seeley, & Lewinsohn, 
 1999 ; Rueter, Scaramella, Wallace, & Conger, 
 1999 ), as well as parents’ marital confl ict and 
divorce, family violence, maltreatment, and eco-
nomic disadvantage, are particularly likely to pre-
dict depression in youth (e.g., Gilman, Kawachi, 
Fitzmaurice, & Buka,  2003 ; Hankin,  2005 ; 
Uhrlass & Gibb,  2007 ). Physical and sexual abuse 
are among the most damaging stressors linked 
with the onset and recurrence of depression 
(Harkness & Lumley,  2008 ). The relation 
between depression and maltreatment is particu-
larly strong in the presence of high familial load-
ing of depression and polymorphisms in SLCGA4 
and BNDF genes (Caspi et al.,  2003 ; Kaufman 
et al.,  2004 , Kaufman et al.,  2006 ). Moreover, 
experience of such early adversity may make 
children more vulnerable or sensitized to 
depression when exposed to new stressors later 
in development (Hammen, Henry, & Daley, 
 2000 ; Harkness, Bruce, & Lumley,  2006 ), 
although this may vary by age and sex (Rudolph 
& Flynn,  2007 ). 

 Social support also may affect the relation 
between stress and depression. For example, 
among children with low as compared to high 
social support, the interaction between genes and 
childhood maltreatment signifi cantly predicted 
higher levels of depressive symptoms (Kaufman 
et al.,  2004 ; Kaufman et al.,  2006 ). Among youth 
living in highly disordered neighborhoods 
(i.e., exposure to gangs, harassment, drug deal-
ing), supportive parenting (i.e., use of inductive 
reasoning) served as a buffer against depressive 
symptoms (Natsuaki et al.,  2007 ). 

 The relation between stress and depression 
likely is bidirectional. In the stress exposure 
model, stress precedes the onset of depression 
(Brown,  1993 ), whereas the stress generation 
model asserts that depressed individuals’ own 
behaviors create many of the stressors they 
encounter, which then further exacerbates their 
depressive symptoms (Hammen,  1991 ,  2006 ). 
Depressed youth (Hankin et al.,  2007 ; Rudolph 
et al.,  2000 ; Shih et al.,  2006 ) as well as those 
with maladaptive interpersonal problem-solving 
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styles (Davila, Hammen, Burge, Paley, & Daley, 
 1995 ) tend to generate more stress. Several studies 
(Carter, Garber, Ciesla, & Cole,  2006 ; Cole, 
Nolen-Hoeksema, Girgus, & Paul,  2006 ; Gibb & 
Alloy,  2006 ) have found a reciprocal relation 
between stress and depression, thus highlighting 
the “vicious cycle” between them.  

    Interpersonal Relationships 

 Interpersonal perspectives on depression empha-
size the transactions between individuals and their 
social environment (Hammen,  2006 ; Joiner & 
Coyne,  1999 ). The social context can be both a 
source of support and a source of stress. Depressed 
individuals are often the recipient as well as the 
elicitor of interpersonal diffi culties. Depression in 
children and adolescents is associated with consid-
erable family adversity, peer problems, victimiza-
tion, and interpersonal rejection (Nolan, Flynn, & 
Garber,  2003 ; Rudolph, Flynn, & Abaied,  2008 ). 
At the same time, depressed youth may have dis-
torted perceptions of their social world, engage in 
behaviors that elicit negative responses and con-
fl ict with others, and generate additional stressors 
in their relationships (e.g., Hankin et al.,  2007 ; 
Rudolph et al.,  2008 ). 

    Family 
 Attachment theory (Bowlby,  1980 ) asserts that 
children with consistently accessible and sup-
portive caregivers develop cognitive representa-
tions, or  working models , of the self and others 
as positive and trustworthy. Conversely, children 
with unresponsive or inconsistent caregivers 
tend to have insecure attachments and working 
models of self-criticism, abandonment, and 
dependency. Insecure attachments increase chil-
dren’s vulnerability to depression when exposed 
to new interpersonal strains (Brumariu & Kerns, 
 2010 ). Securely attached toddlers tend to be 
more cooperative, persistent, enthusiastic, and 
higher  functioning and show lower levels of 
depressive symptoms when exposed to stress 
(Abela et al.,  2005 ; Matas, Arend, & Sroufe, 
 1978 ). Insecurely attached children have defi cits 
in social- behavioral and emotion regulation that 

can increase their vulnerability to depression 
(Rudolph et al.,  2008 ). 

 Maladaptive parenting also is associated with 
depression. Currently depressed children describe 
their parents as controlling, rejecting, and 
unavailable (e.g., Stein et al.,  2000 ). Ratings of 
parents’ psychologically controlling behaviors 
predict children’s depressive symptoms over and 
above prior depression levels (Barber & Xia, 
 2013 ). Hostile child-rearing attitudes predict 
increases in children’s depression (Katainen, 
Raikkonen, Keskivaara, & Keltikangas-Jarvinen, 
 1999 ), whereas positive parent–child relation-
ships (e.g., clear and consistent expectations, 
good communication, parent supervision, and 
shared positive activities) are linked with less 
depression in children (e.g., Borowsky, Ireland, 
& Resnick,  2001 ; Resnick et al.,  1997 ). 

 Observational studies indicate that low 
warmth, high hostility, harsh discipline, and fam-
ily confl ict predict internalizing symptoms in 
youth (e.g., Ge, Best, Conger, & Simons,  1996 ; 
Sheeber, Hops, Alpert, Davis, & Andrews,  1997 ), 
and escalating parent–child confl ict predicts 
increases in adolescents’ internalizing symptoms 
(Rueter et al.,  1999 ). Mothers of depressed chil-
dren also are less rewarding and more dominant 
and controlling than mothers of nondepressed 
children (e.g., Sheeber, Hops, & Davis,  2001 ). 
Levels of maternal criticism of children are higher 
in mothers of depressed children compared to 
mothers of children with ADHD or healthy con-
trols (Asarnow, Tompson, Woo, & Cantwell, 
 2001 ). Thus, convergence across children’s, par-
ents’, and observers’ ratings indicates that depres-
sion in children and adolescents is characterized 
by considerable family dysfunction (Park, Garber, 
Ciesla, & Ellis,  2008 ). 

 Parental depression also is characterized by 
dysfunctional parenting (e.g., Garber,  2005 ; 
Lovejoy, Graczyk, O’Hare, & Neuman,  2000 ). 
Such diffi culties likely are one important and 
possibly malleable mechanism of the intergener-
ational transmission of depression (Goodman, 
 2007 ). Hammen and colleagues (Hammen & 
Brennan,  2001 ; Hammen, Shih, & Brennan, 
 2004 ) showed that depressed mothers had high 
levels of interpersonal stress that contributed to 
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poor parenting as well as interpersonal defi cits, 
stress, and depression in their children. Bifulco 
et al. ( 2002 ) reported that the relation between 
maternal and child depression was mediated by 
child-reported neglect and abuse (see also 
Hammen et al.,  2004 ; Leinonen, Solantaus, & 
Punamaki,  2003 ). Other studies (Jones, Forehand, 
& Neary,  2001 ; Kim, Capaldi, & Stoolmiller, 
 2003 ), however, have not found that parenting 
attitudes or behaviors signifi cantly explain the 
relation between parent and child depression. 

 One possible mediator of the relation between 
dysfunctional parenting and offspring depres-
sion is children’s negative cognitions (Abela, 
Skitch, Adams, & Hankin,  2006 ; Garber, 
Robinson, & Valentiner,  1997 ; Gibb et al.,  2001 ). 
For example, negative cognitive style partially 
mediated the relation between parent abuse and 
neglect and subsequent depressive symptoms 
(McGinn, Cukor, & Sanderson,  2005 ), and 
between emotional maltreatment in childhood 
and depressive episodes during young adulthood 
(Gibb et al.,  2001 ).  

    Peers 
 Depressed children and adolescents have both 
real and perceived peer problems. Depressed 
youth have actual social skills defi cits, poorer 
quality friendships, and higher teacher-rated peer 
rejection (e.g., Prinstein, Borelli, Cheah, Simon, 
& Aikins,  2005 ; Rudolph et al.,  2008 ; Rudolph & 
Clark,  2001 ), and they view themselves to be less 
socially competent and less accepted, and to have 
lower quality friendships than their nondepressed 
peers (Brendgen, Vitaro, Turgeon, & Poulin, 
 2002 ; Rudolph et al.,  1997 ). Interestingly,  per-
ceived  rejection, even more than actual peer 
rejection, predicts increases in depressive symp-
toms in some children (e.g., Kistner, Balthazor, 
Risi, & Burton,  1999 ). Regardless of how much a 
child is actually liked by peers, those with high 
levels of rejection sensitivity (Rizzo, Daley, & 
Gunderson,  2006 ; Sandstrom, Cillessen, & 
Eisenhower,  2003 ) or social-evaluative concerns 
(Rudolph & Conley,  2005 ) are especially prone 
to experiencing depression. Perceiving rejection 
from others may lead to withdrawal from or 
hostility toward others, which then may elicit 

actual negative reactions from peers, thereby 
reinforcing the depressed child’s negative per-
ceptions. Thus, a self-perpetuating and transac-
tional cycle of cognitive distortions, negative 
social interactions, peer rejection, and depression 
may develop (e.g., Rudolph,  2009 ). 

 Longitudinal studies have found that persistent 
interpersonal diffi culties such as excessive reas-
surance seeking (Prinstein et al.,  2005 ), negative 
feedback seeking (Borelli & Prinstein,  2006 ), 
interpersonal rejection (Nolan et al.,  2003 ), and 
romantic confl icts and breakups (Hankin et al., 
 2007 ; Monroe et al.,  1999 ) signifi cantly predict 
increases in depressive symptoms. Moreover, 
social-behavioral defi cits were found to interact 
with some of these relationship disturbances to 
predict depression in youth (Gazelle & 
Rudolph,  2004 ; Rizzo et al.,  2006 ). Additionally, 
low sociometric status and observer ratings of 
social disengagement in fi rst grade were associ-
ated with increases in depressive symptoms in 
grades 3 and 4 (Schrepferman, Eby, Snyder, & 
Stropes,  2006 ). 

 Interestingly, both bullies and the bullied have 
high rates of depression (Ivarsson, Broberg, 
Arvidsson, & Gillberg,  2005 ; Kaltiala-Heino, 
Rimpela, Rantanen, & Rimpela,  2000 ). Children 
who were friends with highly aggressive peers 
had high levels of depressive symptoms across 
two years, controlling for initial depression levels 
(Mrug, Hoza, & Bukowski,  2004 ). Spending time 
with delinquent peers predicted high levels of 
self-reported depressive symptoms assessed 
monthly (Connell & Dishion,  2006 ). Depressed 
children might select delinquent peers as a way to 
“fi t in” and obtain a sense of belonging not pro-
vided by their broader social networks. Deviant 
peers, however, typically do not give much posi-
tive feedback, which then may further exacerbate 
the youth’s depression (Brendgen, Vitaro, & 
Bukowski,  2000 ).    

    Conclusions and Future Directions 

 Various vulnerability factors have been associ-
ated with depression in children and adolescents. 
Simply examining the independent contribution 
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of these individual risk factors, however, is not 
suffi cient for fully understanding the processes 
that account for the onset, maintenance, recur-
rence, and offset of depressive disorders 
throughout development. Rather, we need mul-
tivariate models that explain how the various 
within- individual, biological, and psychological 
vulnerabilities synergistically combine with 
external contextual factors to produce depression 
across time. 

 Several integrated models of depression have 
been formulated that include additive and inter-
active effects of multiple risk factors (e.g., Beck, 
 2008 ; Kendler, Gardner, & Prescott,  2002 ). The 
classic paper by Akiskal and McKinney ( 1975 ) 
asserted that most distal causal processes (e.g., 
stress, low rates of positive reinforcement) go 
through a common fi nal neuroanatomical path-
way to depression. Diathesis-stress models high-
light that within-person characteristics, such as 
genetic or cognitive vulnerability, interact with 
environmental stressors to produce depression 
(Abramson et al.,  1989 ; Beck,  2008 ; Caspi et al., 
 2003 ; Kendler et al.,  1995 ; Monroe & Simons, 
 1991 ). Interpersonal approaches (e.g., Hammen, 
 2006 ; Rudolph et al.,  2008 ) suggest that cogni-
tions about important social relationships may be 
a risk for depression when stressful interpersonal 
events occur. Negative cognitive schemas about 
the self and others may be the result of earlier 
insecure attachment and interpersonal diffi culties. 
In contrast, Ingram, Miranda and Segal ( 1998 ) 
posited that cognitive processes are the common 
fi nal pathway through which all social and non-
social information is processed and linked to 
depression. 

 A broad, reciprocal, and dynamic model that 
describes the transactional relations among bio-
logical, psychological, social, and contextual risk 
processes underlying depression is required to 
capture the complexity of the disorder. The com-
bination of individual vulnerabilities and contex-
tual factors directly, indirectly (i.e., mediation), 
and interactively (i.e., moderation) produces 
depression. Some diatheses are more distal and 
relatively stable (e.g., temperament), whereas 
others are potentially malleable (e.g., parenting, 
coping) and may infl uence how individuals 
respond to specifi c proximal stressors (Compas 

et al.,  2009 ). According to this perspective, 
 children who are born with certain biological 
propensities, such as stress reactivity, an overac-
tive amygdala, or an irritable temperament, will 
be more vulnerable to the effects of negative life 
events and less able to effectively self-regulate in 
the face of stress. 

 Children learn, in part through interactions 
with others, about their own ability to cope with 
stressors and whether others can be counted on 
for support. Children also learn through social 
encounters whether they are worthy of others’ 
love and care. Exposure to stressful life events 
can activate negative affective structures that 
connect with developing schemas about the self 
and others (Ingram et al.,  1998 ). A cycle begins 
in which children develop some symptoms of 
depression (e.g., irritability, low self-esteem, 
anhedonia), which then may generate further 
stressors, such as interpersonal rejection and 
academic failure. Experience with chronic or 
severe stressors can produce neurobiological 
changes (e.g., in the HPA system), which then 
further maintains or exacerbates the depressive 
symptoms. Thus, in this  mediated moderation 
model , individual diatheses modify the relation 
between stress and depression and contribute to 
how the child responds to adverse events. Such 
responses to stress mediate the effect of individual 
diatheses on subsequent depression. Individuals 
with certain biological and/or psychological 
vulnerabilities who encounter stressful events and 
respond ineffectively (e.g., involuntary disen-
gagement), so that the stressor is not adequately 
managed, then likely will develop depression. 
These escalating stressful circumstances can alter 
their biochemistry, self-schema, and information 
processing and lead to further maladaptive behav-
iors, thereby generating more negative events, 
particularly within the social domain (Coyne, 
 1976 ; Hammen,  2002 ), and so the cycle contin-
ues. This  scarring  (Lewinsohn, Allen, Seeley, & 
Gotlib,  1999 ) or  kindling  (Post,  1992 ) results in 
dynamic changes in these biopsychosocial systems 
over time. 

 The precise genes and neural pathways that 
produce the endophenotypes (e.g., temperament, 
negative cognitions) that then interact with 
specifi c contextual factors (e.g., exposure to in 
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utero and early, severe, and/or chronic stress) to 
elicit symptoms of depression remain to be dis-
covered. Future research needs to identify spe-
cifi c genetic risk markers, elucidate the 
pathophysiology from the genetic polymor-
phisms to neuroendocrine and neurochemical 
dysregulation, describe how these biological pro-
cesses affect persons’ appraisals and behaviors in 
response to environmental events, and determine 
how the combination of these factors results in 
the specifi c symptoms of depression. Are all of 
these risk factors part of a single causal model, or 
do different combinations of these mechanisms 
produce subtypes or explain different manifesta-
tions of depression across development? 

 Theories of depression need to account for 
differences in the phenomenology of depression 
in children, adolescents, and adults and increases 
in the rates of depression from childhood to ado-
lescence, particularly in girls. Are the processes 
that underlie childhood-onset depression differ-
ent from those that explain the fi rst onset of 
depression during adolescence or adulthood? Are 
causal mechanisms different for fi rst versus 
recurrent episodes of depression? What accounts 
for the recurrences of depression across the life 
span? When and how do depressive vulnerabili-
ties develop, unfold, and change over time? What 
aspects of growth (e.g., age, pubertal status, cog-
nitive, social, or emotional level) are most related 
to observed developmental differences in preva-
lence, phenomenology, and etiology? Finally, are 
the various risks for depression permanent char-
acteristics of individuals, and through what 
mechanisms are they turned on and off? What 
biological and psychosocial processes set off 
latent vulnerabilities, and, conversely, how does 
spontaneous remission of depression occur? Do 
vulnerable individuals no longer have the risk 
factor(s) or do they develop new skills to com-
pensate for them? If so, can we learn from these 
naturalistic processes to develop more effective 
interventions?     
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