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Abstract

Parenting plays a multifaceted role in adolescent developinehis article, we
review studies based on an observational assessment of affegeving behaviors
collected as padf the longitudinal Orygen Adescent Development Stud@yndexplore three
waysthatparenting may predi@dolescenbnset depressiospecifically, we review
findings that observed affective parental behaviors prospectively pdegictssive
symptoms anthe onset oflepressivelisorder, predict adolescent depression indirectly via
emotionregulation, and interact with brain development to predict adolescessgsiepr
Parents who express higher frequencies of aggressiower frequencies of positivity, or
who are morelikely to respond negatively to their adolescents’ positive and aggress
behavors, tend to have adolescents at greater risk foregsion and suboptimiatain
developmeént."Accounting for thtBrect, indirect and moderating effects parenting may
enableus to characterize moeecuratelythe trajectories of adolescent developmermich

caninform prevention and early intervention efforts.

Between:120 and 28% of young people experiencagandepressivalisorder by 18-19
years(1, 2).Adoelescentepression has beassociated with psychiatric comorbidity, severe
role impairment, suicidality3), and high rates of recurren¢®). Myriad family factors have
been investigated in relation to adolescent depressinging frombroad, contextual family
stressors such garental psychopathology, marital conflict, and economic disadvantage to
specific parenting practices ahdhaviors. We focus ohé latter in this article particulaty
the relationship between observed affective parental behandradolescemtepression
Such parenting behavioligely influence adolescent development mianymechanisms.
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Drawing on models of the role of the family in emotional development (5, 6), we pribbse
parenting may predict adolescent depression in three ways: directly, mediated by
biopsychosocial factors, by moderatinghe relationshipf other biopsychosocial factors
with adolescent outcomes.

In studies'based on chikh’sor parerd’ self-repors, and retrospective studies of
depessediadultglepression during childhood and adoleseds associated with adverse
parent-child relationships characterized by parental rejection, high psychbtmgital, low
warmthand support, and high confligtee reviews by, 8). However, selfeport measures
of parenting,are vulnerable to bias and inflated associations due tosigée or method
variance (e.g.,. when children reportmearering and depression outcomes). Behavioral
observation'is cansidered the gold standard for assessing such interpers@ianger
because iassesses behavior maigectivelyandin a way that is more ecologicalgalid,
and because it is less saptible to bias than setéport questionnaires (9). In addition,
observational methods record behavior participants may not be consciously aware of, such as
nonverbal‘behavior, as well patterns of behavior between two or more people (9).

In cressséctional researalsing observatical measures of parentipgigh rates of
parens’ expressingiegative emotion and low rates of parents expressing positive emotion
are associated wittymptoms ohdolescent depressi (10,11). Furthermore, observed
parental behaviors that reinforce yosteadness or dysphor{&2, 13), reciprocate youth
anger (14), or fall to reinforce youshpositivity (10)have also been associated with
depression in adolescents.

Nevertheless, fewongitudinal studies havexamined associations between
observational measures of parenting and adolescent depression. Altdrggigidinal studies
aregenerally consistent with crosectional studies, they are limitby small sample sizes
(e.g., 15), short followup periods, (e.g., 15-51af)failure to control for baselirymptoms of
depres®n/(e.g.,/17).

In addition,few studies havexaminedpotential moderators or mediators of the
relationshipshbetween parenting and adolescent depression. For examplegwéise studies
have investigated the role of emotion regulation as a mediator of the relationshiprbetwe
family factors and chilebn’s outcomes (e.g., 18few have focused on the outcome of
adolescent depressiogimilarly, while evidencesuggests thgiarenting behaviorare
associategrospectively with adolescent brain morphology (1®) studies havexamined

the potential moderation of parenting byain volume in predictingdolescent depssion.
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The OrygenAdolescent Development StudgADS), a longitudinal, multimethod
study of adolescent development, has contributed to our knowledge of the relationship
between parental behaviors and adolescent depreSdiaties based on the OADS have
investigated thdirect, indirect, and moderated effects of parenting on adolescent depression,
both crosssectionally and longitudinallylhis article is not @omprehensive review of the
literature,but discusesOADS findings that observedffective parentabehaviorgpredict
prospectively the onset of depressive symptoms and disorders, pbalescent depression
indirectly viameasures oémotion regulation, anititeract with brairstructureto predict

adolescent depression

The Orygen Adolescent Development Study

The OADS was conducted iMelbourne, Australiabetween 2004 and 201A&.
community sample of adolescents entered the sitidipout 12-%years and wastudiedat
three subsequent wavesabout ages 15, 16-%2, and 19 (20, 2t)each wave, adolescents
completed'a diagnostic interview and psychosocial questionnaires, includirgtisaatated
symptomsand.measures of emotion regulatiBesearchershservedamily interactiors at
baselindor:198participantsand collectedheuroimaginglatathreetimes (se&upplementary
Table .

For thesassessmeait family interaction adolescents and one paré&f2% biological
mothes/female guardiand8% biological fathers) participaten two videotapethsks The
first was an everplanning task in which théyadplanned fun things to do together; the
second was a probleswolving task in which the dyadiscussednd tredto resolve areas of
conflict in their relationshipThe interactions were coded using the Living in Family
Environments Coding System (22), an observalianicrosocial system thainalyes
individual family members’ behavie and sequential patternshefhaviorbetweerfamily
membersThesystem’sl0 dfect and27 content codewere used to develop composi
behavior constructor aggressie, dysphoricandpositivebehaviorsThe aggressive
construct included all behaviors with contemptuous, angry, or belligerent affedl|l @s w
cruel, provecative, annoying/disruptive, or argumentative verbal statements niade wi
neutral affect.:Theysphoric construct consisted of all behaviors with dysphoric, anxious, or
whining affect, as well as complaints and s#dfogatory verbal comments made with neutral
affect. Thepositive construct included all behaviors with happy or caring affect as well as

approving, validating, affectionater hunorous comments made with neutral affect.
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Thecoding systemvasused to determinvo types of measures phrenting
behavior The first relates tthe frequency of paresitexpression oéffectivebehavior
conceptualizeastheaveragenumber of times a pareakpressed each behavamamstruct in
a minute.The £cond involves paresitresponssgto their childen's expression oéffective
behaviorywhiclwasmeasured using conditional probabilitiealculated by dividing the
number of‘times particular adolescent behaviwees followed by aparticularparental

behavior by the basrateof the adolescent behavior (23).

Parenting and Adolescent Depression
Direct Effeets of Parenting on Adolescent Depression

According to findings from the DS, parenting during early adolescence predicts
subsequergymptoms oflepressin and anxietypver adolescence. Specificalipcreases in
symptoms oflepressin were predicteghrospectively by botgreaterfrequencieof parens’
aggression angksserfrequencies oparents’ positivity(i.e., aggressive and positive parental
behaviors'each predicted a significant independent variance in adolesceninsyaipto
depressiopeven‘after controlling for the variance attributable to the other parenting
variabkes) increases isymptoms ofinxietywerepredicted only by paresitaggressior{24).
These finding®ccord with theoriepostulatingthat deficits in positive affect uniquely
distinguish depressn from othefforms ofpsychopathology (e.g., 25).

Greaterfrequencies of maternal aggsemn and ésserfrequencis of maternalpositive
behaviorsalsopredicedthe onset ofmajor depressive disorder across adolesc&wjelt is
not just the relative frequency dfese materndiehavios that is important, but thedfective
context in\which they occur. Specifically, mothers who behagkedively aggressiviy
during thetypically positiveeventplanningtask—counter to task demands—hadolescents
at greater risk foonsetof major depressive disordeéConversely, mothers who expreds
lesspositivity.during the conflictual problem-solving taglsohad adolescents greater risk
for onsetof'majar depressive disordérhus, naternalbehaviors consistent witask
demands magimply represent normative interactive behaviors, whereas mabetmalios
that run counter to task demands may resabént aspects of the affective family
environment'thadre associated with greatésk.

In addition, negativenaternal responses to adolessepositive and aggresse
behaviorsalsoprospectivey predictedadolescent onsef major depressive disordg0).
Overall, thesdindings highlight the importance of parenting behaviors in relation to

aggres®n and positivityin the prospective prediction of adolescent depression.
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Indirect Effects of Parenting on Adolescent Depression

Given that depression ¢haracteried in part, bydifficulties downregulating
negative mood and up-regulating positive madtective parentabehavios may predict
depressionwiathe adolescemtevelopment of emotion regulatiakills (5, 6). In arly
analyse®f/crosssectionaimeasures of parentingmotion regulation, and depressive
symptomsadolescents’ observed and selporteduse of maladaptive strategi@sregulate
emotionsmediatedherelationship betweefiequencis of maternal aggressiai26) and
dysphoricmaternal responses to adolescent positid#) and symptoms ofiepressin.
Similarly, in longitudinalanalyseshigher rates of selfeported rumination (a maladaptive
emotion regulatiostrategy) at age 15 mediatd relationship between lewnfrequencieof
positive parenting at age 12-% andreasedymptoms oflepressin in girlsat age 16/
(28). That this finding emerged only in girls supports the theory (@2@¥¢males’ tendency
to ruminatein response tetress begins in adolescence, which may, in turn, contribute to the
gender imbalance in depressibiat emerges during this peridchken together, these
findings suggeghat when mothersxpressaggressionmore frequently, express positivity
less frequentlyor damperadolescerst positivity, adolescents’ opportunity to develop
adaptiveemotion regulatiostrategies may be compromised, increasing their risk for
depression.

Parenting as a Moderator in Predcting Adolescent Depression

The OADS investigatd interactions betweeparentingand adolescdrbrainstructure
to determine iSomeadolescents are more vulnerable to depreshmmothersThis
approach draws on the differential susceptibility model, which posits that isdimiduals,
by virtue of their biology, may be more susceptibl@n otherso both risk and protective
factors in.theirenvironment (30). To this engsearchers have identified sosignificant
interactions*between parenting behaviors and adolescent brain volume. Isexti@sal
analysesparenting behavisiinteracted withamygdala vaime in predictig symptoms of
depressinatiage 12-% (31ppecifically,exposure to lower frequencies of maternal
aggression was, associated with lower levels of depressive symptoms, andesipbsgylier
frequencies of maternal aggression was associatedneith frequentlepressive syptoms,
but only in boys with larger right amygdalaed girls with smallebilateral amygdak. Thus,
adolescents with these specific morphological features appeared to beemsitiee to

parenting behaviors.
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In subsequent longitudinal analysaggressive parentingteracted with
hippocampal volume and se&xpredictchange in adolescesitsymptoms oflepressin over
time. Girls with larger bilateral hippocampi may be particularly sensitive to parenting
behaviorsSpecifically, girls with larger bilateral hippocampi who were exposed toléwels
of maternalaggressiom early adolescenaeportedreducedsymptoms oflepressin over
time, wher@sgirls with larger bilateral hippocampi who were exposed to frgguencieof
maternal aggressiaeported increasingymptomsdepressin (32).Interactions between
aggressive parenting and hippocampal volume for @ for girls with smaller bilateral
hippocampi, were not significant. Taken togethieese analyses sugg#ésitvolumes of the
hippocampi.and amygdalaestructures of the limbic systetinat underlie aspects of emotion,
behavior learning and memory—interact withaggressivearenting behavior® predictthe
risk of adolescent depressidrurthermore, the findings suggésat some adolescents may
be particularly vulnerable to the effects of aggressive parenting, and subsequensigidepre
by virtue of their brain structurd he interpretation of geler differences ispeculative, but
could reflectthe effects osex hormones in influencing morphology of these structures and

subsequent.sensitivity to environmentaitéas (33).

Parenting as aPredictor of Adolescent Brain Development
Another Possible Mediator of Depression?

In"addition to examining brain development as a moderator of parenting in predicting
depression, the OADS also examined the direct effect of parenting on brain development
adolescence, bottrosssectiondly and longitudindl. Crosssectional analyses revealed that
maternal aggression in response to positive adolebebat/iorwas asociated witHarger
volume of brain regions thought to be involved in rewaldted processdspecifically, the
orbitofrontal cortex, dorsal anterioingulate cortex, and amygdala; 34).

Inlongitudinal analyses of adolescent brain development, higher frequencies of
maternal aggression were associated aftlattenuation of the typical pattern of maturation
of frontal, parietal, and subcarél brain regiongn males that are thought to underlie aspects
of cognitivesand emotional functioning (21). Additionally, attenudtedtal cortical thinning
partially mediated the relationship betweeghgr frequencies of maternal aggressionraotd
finishing school amongdolescent males.

Overall, these findings suggest that the experience of higher frequencies of maternal
aggression and an increased likelihood of mothers responding aggressively to atilesce

positive behavioareassociated with maladaptineaturation of brain regionsdhght to
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underlie aspects of cognitive and emotional functionligs is consistent witlthe
suggestiorthatthe pattern of braimaturationamong children exposed to more frequent
aggression is lesyynamic than for others and megsult in areduced cagcity for
developing high-level cognitive functions (35). That the longitudinal effects foarel only
in males couldreflect an increased sensititotyelatively delayed cortical development
following stress'in males compared to females, although this is specuRdsearchers
shouldexamine whether braitevelopment is enechanism by which parenting influences

the development of depression duringladoence

Summary of Findings

Overall, the findings from the OADS suggest that pa‘dsghavior ismportant in
predicting adolescent depressmoncurrenly andprospectivey. In particular, fouaffective
parenting behaviorsereassociated witincreasd risk:

1. More frequenparental expressions of aggression (eisigan a positive

context),
2. Aggressive and dysphomnmarental responses to adolescents’ aggresshavior
3. Lessfrequent parental expressions of positivity (especiallgamictual
context) and

4. Aggressive and dysphoric parentasponseto adolescents’ positiveehavior.

Dysphoric parenting behaviongereconsistently unrelated to depressive outcomes in
these analyses. This suggests thedebehaviors may bkessrelevant to the etiology of
depression than parental behaviors involving aggressidrpositivity Alternatively, the
OADS interaction tasksnay not haveffectively eliciedvariations in dysphoriparenting
behaviorrelevant to risk for depression

Nevertheless, the findings highligbpecificparenting behaviorassociated withisk
for adolescent. depression, as welldgentifying a mechanism—the developmehstrategies
to regulate"emaotiorsby which therisk may be transmittedrurthermore, theralyses
examiningsbrain x parenting interactioasd the analyses examining the direct effects of
parenting.en'brain development, lay the foundation for a more conmplétdevel
understandingyof individual difference and the different possible outcomes of pgrenti

experiences

Conclusions
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Findings fromthe OADSshow that observed parenting behaviors prediatedsp/e
symptoms and diagnosasross adolescenda particular, parents who express l@gh
frequencie®f aggressiomr lower frequencies of positivity, or who are more likely to
respond negatively to their adolescents’ positive and aggrdssineviors, have adolescents
at greaterrisk-fodepressionThefindings also highlighthatparenting significamy predics
adolescent depressivatcomes directlyindirectly, and in interaction with brain
development.”As such, accounting for tlikerenteffectsof parentingmayallow us to
characterize moraccuratelthetrajectories of adolescent development ¢his knowledge
caninform prevention andarlyinterventionefforts

Consistenfindingsassociatingarticularparenting behaviors with poor outcomes
have beenridentifiedcrossndependenineasurement approachessd in the OADS(see
Supplementaryfable 1) suggesting that thesultsare robust andot attributablgo single-
source or method variancEhe consistency in the results asmgestshatthe observations
of family interactiors tap intoa real and salient risk proceg&arentingn western cultures
laden withvalues, and as such, may be vulnerable to social deldyebiases(9). While
parens’ awarenessf being videotaped shapeeir behavor to some extent, the behaviors
observed in,these interactiomsggesthateven under such conditiorfamily dynamicsare
difficult to_controlor neutralize

The analysesve have reviewed in this artickre predominantly longitudinal, which,
while not allowing for causahference, at leagtointto thetemporalityof the observed
relationshipsHowever, dimit of the OADS is that parenting behaviovgere observednly
once,when adolescents weapproximatelyl2-Y2yearsold. Measuing parenting across
adolescence would allow for a more comprehensive, taggedanalysis of the
directionality of influence over time. In additiaimne study idargelysilentonthe influenceof
biological, psychological, social, and environmental factors during infancy and childhood on
parenting.behaviors observed in early adolescence (c.fF@6¢xample, factors such as
children’stemperamenand brain development, pargnpsychopathologyand family stress
all likely influence observed parenting behaviors dueagy adolescenc&he focus of our
review on.parentingn early adolescence as a predictor of outcomeesss adolescence
driven largely by the design of the OADS and explores only one aspect of the
interrelationshipshat ardikely among parenting, brain development, and psychopathology
across development.

Finally, becausdew fathers(18%) participated in the OAD$nost of the analyses
reviewed herelid notconsider differences between the parenbehaviors of mothers and
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fathers. Fathers play a significant rolahe enotioral development aheir children and the
findings relating to mothersiffective parentebehaviors may not generalize to fathers;
researchershould investigate whether maternal and pateffettivebehaviors interact in
important ways, an@hether they aradditive or buffer the effects of the other paient
behavioren-ehilden’s outcomea (37).

As aresilt of our review, we have highlighted avenues for further investigation. First,
while we have focused on the outcoai@dolescentlepession(and brain development, to a
lesser extentlaffedive parenting behaviommay predict otheforms ofpsychopathologyas
well as other aspects of biological development. For example, in the OADS stuydiad be
the scope 'of this reviewparenting behaviors predéctendocrine (38, 39) and immune
functioningin adolescent§40), and parenting moderatet indirect effect of genetics
(specifically, the serotonin transporter gene short allele) on adolgsegmptoms of
depressin via hippocampal volume (41). Thuge havemuch to learn about the associations
and interactions among parenting, psychopathology, neurobiology, and genetics in
adolescence.

Secondihe findingswe have reviewegrovide a rationale for designimgnical trials
of parenting interventions during early adolescence that aim to prdsermEssionFamily
involvement in preventive interventions for adolescent depression has typicaigtedrof
parents beingsinvited to attendeav information sessions as an adjunct to the core therapy
provided to the adolescent (e.g., 42)evention trialsvith aspecificparentingntervention
report mixed results and have been hampereshiall sample size ambor attendance by
parentqe.g., 43, 44). Howevea comprehensiveognitive-behavioral, preventive
intervention for parents with a history of depression and their 9- y@aBnlds reportech
significant and sustained prevention eff@td). The interventiotaughtparens skills to
manage children’s behavior, provide structure, tehddren coping skills, and spend
positive time.with children, and taugthildren skills tohelp themcope with the stress
associated'withitheir parents’ depressfonildren in the interventiogroup hadnuchlower
rates ofmajor-depressive disorder two years after the intervention than childaeoimrol
group, whewere nearly three times as likely to be diagnosed with the diSdrdse.
findings suggest that preventive parenting interventionkigh-risk groups mawork.

The results of th©®ADS can inform the design of parenting interventions to prevent
adolescent depressidn particular,the OADS findings highlighthe importance of targei
parental behaviors in differeaffective contextsSpecifically, parental aggression during so

calledpositive family interactions and the inability of parents to be positive duringasnfi
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appear to be associated with risk for depression. Furthermore, intervention$ocughbon
negative parental responses to adolescents’ expressi@aggression and positivitsuch
trials would allow stronger causal inferences to be drawn in relation tofthence of

parenting, and couldield significantbenefits tgpublic health.
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