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Abstract  Depressive  symptoms  are  prevalent  in  adolescence,  but  not  all  adolescents  experi-
ence the  same  level  or  evolution  of  symptoms,  suggesting  the  need  to  identify  differences  in
trajectories  of  symptoms.  We  used  Growth  Mixture  Modeling  to  analyze  different  trajectories
of depressive  symptoms  in  a  sample  of  1,072  Chilean  adolescents  (12-15  years  old,  54%  female).
First, a  baseline  model  was  selected  and  then  adolescent  irritability,  maternal  warmth,  demand-
ingness  and  disrespect  were  introduced  to  the  model  as  predictors  of  class  membership.  Four
latent class  trajectories  of  depressive  symptoms  were  identified:  high  persistent  (12%),  low
stable (56%),  high  decreasing  (15%)  and  low  increasing  (17%).  Low  stable  was  the  most  preva-
lent class,  and  was  characterized  by  higher  maternal  warmth  and  lower  maternal  disrespect
and adolescent  irritability  while  high  persistent  was  characterized  by  the  opposite  maternal
characteristics.  Significant  gender  differences  in  class  membership  were  observed.  The  results
highlight  the  importance  of  identifying  different  trajectories  of  depressive  symptoms  and  spe-
cific predictors  of  each  trajectory.  The  association  of  parenting  dimensions  with  trajectories  of
persistent  depressive  symptoms  provides  evidence  that  parenting  can  serve  as  both  a  protective
and risk  factor  for  adolescent  adjustment.
© 2015  Asociación  Española  de  Psicología  Conductual.  Published  by  Elsevier  España,  S.L.U.
This is  an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
PALABRAS  CLAVE Predictores  individuales  y  familiares  de  diferentes  trayectorias  de  sintomatología
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depresiva  en  adolescentes  chilenos

Resumen  La  sintomatología  depresiva  es  prevalente  durante  la  adolescencia,  pero  no  todos
los adolescentes  experimentan  el  mismo  nivel  y  evolución  de  esta  sintomatología,  lo  que  sugiere

la necesidad  de  identificar  diferencias  en  las  trayectorias  de  los  síntomas.  Usando  Growth
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clases  de  crecimiento
latentes;
estudio  ex  post  facto

Mixture  Modeling  analizamos  diferentes  trayectorias  de  síntomas  depresivos  en  1.072  adoles-
centes chilenos  (12-15  años,  54%  mujeres).  Primero,  se  seleccionó  un  modelo  basal  y  luego  se
utilizó la  irritabilidad  del  adolescente,  la  calidez,  demanda  y  falta  de  respeto  de  la  madre  como
predictores  de  la  pertenencia  a  las  clases.  Se  seleccionó  un  modelo  con  4  clases  latentes  de
síntomas depresivos:  alta  persistente  (12%),  baja  estable  (56%),  alta  decreciente  (15%)  y  baja
creciente  (17%).  La  clase  baja  estable  fue  la  más  prevalente  y  se  caracterizó  por  alto  nivel
de calidez  maternal  y  bajo  nivel  de  falta  de  respeto  materna  e  irritabilidad  del  adolescente,
en tanto  que  la  clase  alta  persistente  presentó  características  opuestas  (baja  calidez  y  alta
demanda materna  e  irritabilidad  del  adolescente).  Se  observaron  diferencias  en  la  prevalencia
de clases  por  sexo.  Estos  resultados  resaltan  la  importancia  de  identificar  diferentes  trayectorias
de síntomas  depresivos  y  sus  predictores.  La  asociación  entre  las  dimensiones  parentales  y  las
trayectorias  de  síntomas  depresivos  persistentes  provee  evidencia  de  que  los  comportamientos
parentales  pueden  servir,  tanto  como  factores  protectores  como  de  riesgo.
© 2015  Asociación  Española  de  Psicología  Conductual.  Publicado  por  Elsevier  España,  S.L.U.
Este es  un  artículo  Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/
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Depressive  symptoms  in  adolescence  are  of  concern
because  of  its  association  with  long-term  health  outcomes
(Costello,  Swendsen,  Rose,  &  Dierker,  2008;  Keenan-Miller,
Hammen,  &  Brennan,  2007;  Ramiro,  Teva,  Bermúdez,  &
Buela-Casal,  2013),  the  emergence  of  major  depressive  dis-
orders  (Georgiades,  Lewinsohn,  Monroe,  &  Seeley,  2006),
and  their  overall  developmental  significance.  Poor  mental
health  in  adolescence  impedes  the  development  of  social,
cognitive,  and  psychological  competencies  that  predict
adaptation  in  young  adulthood  (Diamantopoulou,  Verhulst,
&  Van  der  Ende,  2011;  Zappitelli  et  al.,  2013).  Findings  from
studies  in  diverse  samples  (i.e.,  North  American,  European
and  South  American)  consistently  reveal  a  high  prevalence  of
depressive  symptoms  in  adolescents  (Abela  &  Hankin,  2011;
Cumsille  &  Martínez,  1997;  De  la  Barra,  Vicente,  Saldivia,
&  Melipillán,  2012;  Roberts,  Lewinsohn,  &  Seeley,  1995).  In
Chile,  depression  is  a  highly  prevalent  and  disabling  condi-
tion,  ranked  the  second  most  common  cause  of  disease
burden  (Vicente,  Saldivia,  de  la  Barra  et  al.,  2012).  Com-
parison  of  prevalence  rates  in  adulthood  suggested  that
depression  is  more  common  in  Chile  than  in  European  or
other  South  American  countries,  a  finding  usually  attributed
to  rapid  changes  in  socio-political  context  and  lifestyles  in
Chile  (Stapinski  et  al.,  2013).  However,  it  is  not  the  presence
of  depressive  symptoms  at  a  single  moment  of  time  that  is  of
concern  but  the  persistence  of  symptoms  over  time.  Cross-
sectional  analyses  of  depressive  symptoms  may  capitalize
on  measurement  error  (lead  to  misinterpretations)  as  ado-
lescent  mood  is  both  more  volatile  and  shows  more  extreme
high  and  lows  than  that  of  adults  (Larson  &  Csikszentmihalyi,
1980).  Because  depressed  mood  may  be  transient  in  ado-
lescence,  it  is  important  to  distinguish  between  temporary
highs  and  lows  in  mood  from  depressive  symptoms  that  per-
sist  over  time.

Early  studies  in  adolescents  examined  subtypes  of
depression  as  states  rather  than  as  processes  that  unfold
over  time  (Stoolmiller,  Kim,  &  Capaldi,  2005).  Timing  of
pubertal  events  (Angold  &  Costello,  2006;  Hamilton,  Hamlet,
Stange,  Abramson,  &  Alloy,  2014),  changes  in  the  brain

system  that  regulates  affect  and  behavior  around  puberty
(Paus,  2005;  Steinberg,  2005),  and  contextual  factors  asso-
ciated  to  depressive  mood  in  adolescence  (Balluerka,
Aritzeta,  Gorostiaga,  Gartzia,  &  Soroa,  2013)  call  for  a
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ynamic  analysis  of  variation  of  depressed  mood  symp-
oms  over  time.  Findings  based  on  cross-sectional  analyses
mplicitly  assume  stability  of  symptoms.  In  contrast,  designs
ith  repeated  assessments  of  the  same  adolescents  are
een  to  model  changes  in  patterns  of  depressive  symptoms
Brendgen,  Wanner,  Morin,  &  Vitaro,  2005;  Costello  et  al.,
008;  Diamantopoulou  et  al.,  2011;  Wickrama,  Wickrama,  &
ott,  2009)  and  to  examine  how  individual  and  contextual
actors  predict  trajectories.

Preliminary  evidence  of  heterogeneity  in  the  course
f  depressive  symptoms  during  adolescence  comes  from
tudies  with  U.S.  adolescents.  In  a  sample  of  206  males
ges  15-24  years,  Stoolmiller  et  al.  (2005)  identified  four
lasses  of  depressive  symptoms  (i.e.,  very  low,  moderate
ecreasing,  high  decreasing  and  high  persistent).  Member-
hip  in  the  high  persistent  class  was  predicted  by  low  family
ncome,  low  childhood  academic  achievement,  high  child-
ood  depressive  symptoms,  high  negative  life  events,  and
igh  number  of  changes  in  parental  figures  during  childhood.
embers  of  the  high  decreasing  and  high  persistent  classes
isplayed  elevated  rates  of  lifetime  major  depressive  disor-
ers  in  emerging  adulthood  when  compared  to  members  of
he  moderate  and  low  classes.

Based  on  a  sample  of  11,500  youth  (ages  12-19)  from  the
ational  Longitudinal  Study  of  American  Adolescent  Health,
wo  separate  studies  examined  trajectories  of  depression.
ostello  et  al.  (2008)  modeled  four  distinct  classes  of
epressed  mood  trajectories  from  12  to  25  years,  namely
o  depressed  mood, stable  low, early  declining,  and  late
scalating.  Predictors  of  membership  in  any  of  the  three
rajectories  of  depressed  mood  included  gender  (female),
thnic  minority  status,  delinquent  behavior,  and  adolescent
ubstance  use.  Higher  socioeconomic  status,  residing  in  a
wo-parent  household,  higher  perceived  social  connection
to  parents,  peers  and  school),  and  higher  self-esteem  were
ssociated  with  a  greater  likelihood  of  belonging  to  the  no
epressed  mood  trajectory  compared  to  the  depressed  mood
rajectories  (Costello  et  al.,  2008).  Similarly,  Wickrama
t  al.  (2009)  modeled  four  depressive  symptoms  trajectories

n  adolescents  from  13  to  23  years  that  they  labeled  chron-
cally  high, consistently  low, increasing, and  decreasing.
ontrolling  for  demographic  characteristics,  adolescents
ollowing  different  depressive  mood  trajectories  differed  in
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 number  of  risky  behaviors  such  as  multiple  sex  partner,
rinking,  and  smoking.

Finally,  in  a  sample  of  719  adolescents,  Yaroslavsky,
ettit,  Lewinsohn,  Seeley  and  Roberts  (2013)  examined
atent  trajectories  of  depressive  symptoms  from  mid-
dolescence  through  age  30.  Their  resulting  three-class
odel  included  a  high  stable, a  moderate  decreasing  and  a

ow  decreasing  trajectory  of  depressive  symptoms.  Gender
female)  and  poor  interpersonal  functioning  distinguished
hose  adolescents  who  displayed  a  persistently  elevated
ourse  of  symptoms  from  those  who  displayed  moderate
ymptoms  in  adolescence  followed  by  a  reduction  in  symp-
oms  during  early  adulthood  (Yaroslavsky  et  al.,  2013).

Though  differences  in  analytical  methods  (e.g.,  GMM  vs.
rocTraj)  and  sample  characteristics  (e.g.,  age  span)  pre-
lude  direct  comparisons  across  these  studies,  their  findings
onsistently  point  to  the  role  of  demographic  factors  such
s  gender,  socioeconomic  and  minority  status,  and  family
tructure  as  predictors  of  the  course  of  symptoms.  Because
tudies  are  not  comparable,  the  association  of  particular  tra-
ectories  with  adolescent  characteristics  such  as  history  of
roblem  behavior,  substance  use  and  self-esteem  are  not
onclusive.

arenting dimensions and the course of
epressive symptoms?

ittle  is  known  about  how  family  processes  and  parenting
pecifically  relates  to  the  patterning  of  depressive  symptoms
ver  time.  Though  two  studies  have  examined  how  indica-
ors  of  family  relationships  relate  to  different  trajectories
f  depressive  symptoms  (Wickrama  et  al.,  2009;  Yaroslavsky
t  al.,  2013),  their  measures  of  family  relationships  have
een  combined  with  either  peer  and  school  (Wickrama
t  al.,  2009)  or  relationship  with  siblings  (Yaroslavsky  et  al.,
013)  indicators.  Given  the  composite  nature  of  the  meas-
res,  their  findings  regarding  effects  of  family  variables  are
ncertain.

Early  to  middle  adolescence  appears  to  be  a  sensitive
eriod  in  the  emergence  and  evolution  of  depressive  symp-
oms.  During  early  adolescence  parents  and  adolescents
egotiate  autonomy  related  changes  that  realign  parent-
hild  relationships.  Reorganization  of  regulatory  systems
f  affect  and  behavior  (Steinberg,  2005) as  well  as  fre-
uency  or  intensity  of  parent-adolescent  conflict  are  two
actors  that  may  account  for  the  frequency  of  depressive
ymptoms.

Findings  from  studies  on  parental  socialization  indicated
hat  adolescents  raised  by  authoritative  parents  (i.e.,  warm
nd  reasonably  demanding)  showed  advantages  in  psychoso-
ial  development  and  mental  health  over  peers  raised  in
on-authoritative  homes  (Steinberg,  2001).  In  several  stud-
es  conducted  among  European  American  families,  findings
uggest  that  the  way  parents  interact  with  their  children
s  related  to  adolescent  depressive  symptoms.  For  exam-
le,  Ge,  Conger,  Lorenz  and  Simons  (1994)  found  that  warm
nd  involved  parenting  was  negatively  related  to  depressive

ymptoms  and  that  parenting  characterized  by  harshness
nd  inconsistent  discipline  was  positively  related  to  ado-
escent  depressive  symptoms.  In  a  subsequent  study  of  388
dolescents  Ge,  Best,  Conger  and  Simons  (1996)  found  that,
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fter  controlling  for  demographics  and  symptoms  at  the
rst  time  of  measurement,  parental  warmth  and  skillful
iscipline  decreased  whereas  hostility  increased  depressive
ymptoms.  Conversely,  studies  have  shown  that  adolescents
hose  parents  treated  them  with  disrespect  were  more

ikely  to  report  depressive  symptoms  (Barber,  Stolz,  Olsen,
 Collins,  2005;  Barber,  Xia,  Olsen,  McNeely,  &  Bose,  2012).
verall,  these  findings  confirm  that  parental  warmth  pro-
ects  children  and  adolescents  from  depression  and  other
orms  of  internalized  distress  (Ge  et  al.,  1996;  Kim  &  Ge,
000;  Soenens,  Park,  Vansteenkiste,  &  Mouratidis,  2012).

These  studies  did  not  examine  changes  in  the  course
f  depressive  symptoms,  thus  their  findings  do  not  inform
bout  the  association  of  parental  dimensions  with  trajec-
ories  of  depressive  symptoms.  Longitudinal  evidence  that
egative  relationships  with  parents  increases  the  odds  of
n  elevated  trajectory  of  depressed  mood  is  provided  by
rendgen  et  al.  (2005)  findings.  In  a predominantly  Cau-
asian  sample  of  550  Canadian  adolescents,  they  found  that
he  quality  of  adolescents’  relationship  with  parents  (i.e.,
ttachment,  disclosure,  communication)  predicted  trajec-
ories  of  depressive  symptoms.

Though  parental  characteristics  create  an  emotional
limate  for  behavioral  exchanges  between  parents  and
dolescents  (Darling  &  Steinberg,  1993),  the  contribution
f  adolescent  characteristics  to  developmental  outcomes
hould  not  be  overlooked  (Kerr,  Stattin,  &  Burk,  2010).  For
xample,  temperamental  dimensions  may  interact  (Pérez  &
umsille,  2012) with  parental  characteristics  or  show  inde-
endent  effects  on  adolescent  behavior.  Relatedly,  Brengden
t  al.  (2005)  found  that  negative  emotionality  during  child-
ood  increased  the  risk  of  a  high  depression  trajectory  in
arly  adolescence.

One  particular  temperamental  dimension  that  has  been
inked  to  depressive  symptoms  is  irritability.  Adolescent
rritability  has  been  associated  with  a  wide  range  of
outh  psychiatric  disorders  in  cross-sectional  studies,  and
pecifically  with  depressive  and  generalized  anxiety  dis-
rders  in  longitudinal  analysis  (Stringaris,  Cohen,  Pine,  &
eibenluft,  2009;  Stringaris,  Maughan,  Copeland,  &  Costello,
013;  Stringaris,  Zavos,  Leibenluft,  Maughan,  &  Eley,  2012).
tringaris  et  al.  (2009)  conducted  a  longitudinal  community-
ased  study  of  631  US  participants,  whose  parents  were
nterviewed  when  participants  were  in  early  adolescence
nd  participants  were  interviewed  20  years  later.  Findings
ndicated  that  adolescent  irritability  (i.e.,  the  propensity
o  react  with  anger  or  grouchiness  disproportionate  to
he  situation  reported  by  parent)  increased  the  risk  for
eveloping  depressive  disorders  and  generalized  anxiety  dis-
rder  over  a  20-year  follow-up  period.  In  a  subsequent
ongitudinal  study  of  2,651  U.K.  twin/sibling  adolescents,
tringaris  et  al.  (2012)  estimated  the  genetic  overlaps
etween  the  two  components  of  oppositional  behavior
i.e.,  irritability  and  headstrong/hurtful  behaviors)  and
epression  and  delinquency.  Using  multivariate  genetic  anal-
ses  the  authors  found  that  irritability  was  more  related
ith  depression  than  with  delinquency  (Stringaris  et  al.,
012).  Findings  of  these  studies  suggest  that  irritability  is
inked  to  depressive  symptoms  during  adolescence  and  early
dulthood.
Based  on  the  previous  antecedents,  the  main  aims  of  this
tudy  were  to:
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Morgan,  2014;  Sallinen,  Rönkä,  Kinnun,  &  Kokko,  2007),
Parental  and  individual  predictors  of  trajectories  of  depress

1.  Identify  different  classes  of  trajectories  of  depressive
symptoms  in  adolescents.

2. Estimate  the  role  of  three  parenting  dimensions  in  pre-
dicting  membership  in  different  trajectories,  particularly
those  of  persistent  depressive  symptoms.

3.  Estimate  the  role  of  adolescent  irritability  in  predicting
membership  in  different  trajectories,  particularly  those
of  persistent  depressive  symptoms.

Method

Participants

The  study  used  data  from  1,072  adolescents  who  were
between  12  and  15  years  of  age  (M  =  14.1  years,  SD  =  0.98,
54%  female)  at  the  time  of  first  measurement.  Students  were
in  7th to  10th grade,  and  most  of  them  lived  with  both  parents
in  the  house  (67%),  only  with  the  mother  (21%)  or  the  mother
and  a  stepfather  (7.5%).  Forty-five  percent  of  the  fathers  and
thirty-eight  percent  of  the  mothers  had  university  educa-
tion,  and  28%  of  the  mothers  and  24%  of  the  fathers  have  not
completed  high  school.  Most  of  the  participants  (91%)  had  at
least  one  sibling,  and  30%  percent  of  the  participants  were
first  born  and  31%  were  second  born.  Adolescents  were  part
of  a  prospective  longitudinal  study  of  parent  adolescent-
communication  and  were  followed  annually  for  4  years.
Participants  were  drawn  from  schools  selected  to  represent
the  socioeconomic  diversity  of  the  Chilean  educational  sys-
tem  and  included  private  (45%),  private  subsidized  (20%),
and  municipal  (35%)  schools  from  the  metropolitan  area  of
Santiago.  These  schools  broadly  represent  upper,  middle  and
lower  SES  youth  in  the  region.  Self-report  questionnaires
were  administered  in  schools  each  year  from  2007  to  2010.
Data  were  available  for  1072,  788,  700  and  523  adolescents
for  the  four  waves  of  measurement.  Because  missing  data
was  due  to  attrition,  mostly  because  adolescents  graduated
from  school,  it  was  considered  Missing  at  Random  (Graham,
Cumsille,  &  Shevock,  2013)  and  were  handled  in  MPlus  using
Full  Information  Maximum  Likelihood  (FIML).

Procedure

School  authorities  were  informed  of  the  study  goals  and
permission  was  requested  to  group-administer  the  question-
naires  during  classes.  In  accordance  with  Chilean  ethical
regulations  at  the  time  of  the  study,  parental  passive  consent
and  adolescent  active  assent  was  requested.  Fewer  than  1%
of  the  parents  and/or  adolescents  refused  to  participate.
Trained  undergraduate  psychology  students  administered
questionnaires  during  homeroom  classes  and  participating
students  received  a  snack  and  were  entered  into  a  raffle  for
movie  tickets.  The  study  protocol  was  approved  by  the  ethics
committee  of  Pontificia  Universidad  Católica  de  Chile  and
the  funding  agency,  Fondo  Nacional  de  Desarrollo  Científico
y  Tecnológico  (FONDECYT).
Instruments

The  scale  of  depressive  symptoms  included  5  questions  sim-
ilar  to  the  subscale  of  negative  affect  of  the  Center  for
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pidemiological  Studies  Depression  Scale  (Phillips  et  al.,
006).  Adolescents  were  asked  how  often  in  the  last  30  days
hey  have  felt  down, tense, depressed, lonely  and  misunder-
tood.  Response  options  included  never  (1),  once  (2),  twice
3),  three  times  (4),  once  a  week  (5)  and  almost  daily  (6).
onfirmatory  factor  analysis  (not  reported)  supported  the

ongitudinal  invariance  of  the  measure.  Internal  consistency
or  this  scale  was  estimated  with  Cronbach’s  alpha  over  .85
or  each  of  the  4  measurement  times.

Three  measures  of  parenting  behavior  and  one  mea-
ure  of  temperamental  disposition  were  computed  at
he  time  of  the  first  and  second  measurement.  Parental
easures  included  parental  disrespect  (8  items,  Cron-
ach’s  alpha  =  .84;  sample  item  ‘‘[parents]  try  to
ake  me  feel  guilty’’)  (Barber  et  al.,  2012),  parental
armth/responsiveness  (4  items,  Cronbach’s  alpha  =  .88,

ample  item  ‘‘I  can  count  on  my  mother’s  help  if  I  need
t’’)  and  maternal  expectations/demandingness  (4  items,
ronbach’s  alpha  =  .83,  sample  item  ‘‘My  mother  expects
e  to  behave  responsibly’’).  Confirmatory  factor  analysis

upported  the  longitudinal  invariance  of  the  parental
easures  (Cumsille,  Martínez,  Rodríguez,  &  Darling,  2014).

 measure  of  adolescent  irritability  (frustration  tolerance)
as  computed  using  5  items  (Cronbach’s  alpha  =  .63,  sample

tem  ‘‘It  really  annoys  me  to  have  to  wait  in  line’’)  (Pérez
 Cumsille,  2012).

nalytic  strategy

e  modeled  trajectories  of  depressive  symptoms  using
rowth  Mixture  Modeling  (GMM)  in  Mplus  7.1  (Modecki,
arber,  &  Eccles,  2014;  Muthén  &  Muthén,  1998-2012).
nlike  traditional  Latent  Growth  Models  where  a  single  tra-

ectory  is  estimated,  through  GMM  it  is  possible  to  identify
ifferent  classes  of  trajectories;  that  is,  trajectories  that
ay  vary  in  the  form  of  the  growth  or  change  over  time

see  Grimm  &  Ram,  2009, for  an  accessible  review  of  the
echnique).  First,  a  baseline  model  was  selected  with  a  spe-
ific  number  and  shape  of  classes.  Classes  were  selected
ccording  to  criteria  suggested  in  the  literature  (Grimm  &
am,  2009),  including  BIC  (model  with  lowest  BIC  value),
uong-Lo-Mendell-Rubin  (VLMR)  likelihood  ratio  test  (select
odel  with  k-1  classes  when  p-value  for  model  with  k

lasses  is  >=  .05),  Lo-Mendell-Rubin  (LMR)  likelihood  ratio
est  (same  selection  criteria  as  VLMR),  Bootstrapping  like-
ihood  ratio  test  (BLRT,  same  selection  criteria  as  VLMR),
ifferentiation  of  the  classes  (entropy,  models  with  val-
es  higher  than  .7)  and  classes  sizes  (no  class  should  have
ewer  than  5%  of  the  sample).  Once  classes  were  iden-
ified,  we  introduced  the  predictors  of  class  membership
nd  predictors  of  the  level  of  depression  within  classes.
inally,  using  the  output  of  the  most  likely  class  member-
hip,  we  conducted  an  ANOVA  with  planned  contrasts  to
dentify  differences  between  classes.  As  findings  from  sev-
ral  studies  suggest  gender  differences  in  the  prevalence
f  (i.e.,  higher  for  girls)  (Dekker  et  al.,  2007;  Rawana  &
evel  (Fernández  &  Kroner-Herwig,  2013),  shape  and  tim-
ng  (Dekker  et  al.,  2007)  of  depressive  symptoms,  we
xamined  the  role  of  gender  as  a  predictor  of  trajectory
embership.
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Table  1  Model  Fit  Comparisons  for  Models  with  2  to  5  Classes  N  =  1,072.

Class  #  BIC  VLMR  p  LMR  p  BLRT  p

2  9268.945  .0003  .0003  .0000
3 9198.937  .0009  .0011  .0000
4 9131.197  .0188  .0212  .0000
5 9150.129  .6059  .6165  .6667

BIC= Bayes Information Criteria; VLMR= Vuong-Lo-Mendell-Rubin likelihood ratio test;
 likel
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LMR= Lo-Mendell-Rubin likelihood ratio test; BLTR= Bootstrapping

esults

able  1  presents  the  summary  statistics  for  models  with  2
o  5  classes.  Given  that  BIC,  VLMR,  LMR  and  BLRT  indices
ll  favored  the  4-class  solution,  and  that  none  of  the  classes
as  fewer  than  5%  of  the  cases,  this  model  was  selected  as
he  baseline.  For  model  identification  purposes,  variances
or  the  slope  and  the  quadratic  parameters  were  set  to  0
or  all  the  classes.  The  intercept  was  estimated  as  a  random
arameter.

The  four-class  solution  included  two  flat  and  two  curvi-
inear  trajectories.  As  we  can  see  in  Figure  1, the  two  flat
rajectories  correspond  to  a  low  stable  (56%)  and  a persis-
ent  high  (12%)  trajectory.  The  other  two  trajectories  were
amed  low  increasing  (17%)  and  high  decreasing  (15%)  symp-
oms  over  time.

Predictors  of  class  membership  were  introduced  to  the
odel.  Table  2  presents  the  regression  coefficients  and  Odd

atios  comparing  all  the  models  to  the  high  persistent  class
reference  group).

Results  from  the  multinomial  regression  suggest  a  clear

attern  for  the  comparison  of  the  low  stable  and  the  high
ersistent  classes.  Using  the  high  persistent  as  the  reference
lass,  maternal  warmth  increased  the  odds  of  belonging
o  the  low  stable  class.  In  contrast,  maternal  disrespect,
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Figure  1  Baseline  trajectorie
ihood ratio test.

aternal  demand,  and  adolescent  irritability  decreased  the
dds  of  belonging  to  the  low  stable  class.  Maternal  warmth
as  a  particularly  strong  predictor  of  membership  in  the  low

table  class  increasing  the  odds  more  than  3.5  times.  Using
he  low  stable  as  a  reference  class  showed  that  it  was  clearly
ifferentiated  from  the  high  decreasing  class.

Sex  was  also  a  very  powerful  predictor  of  class  member-
hip.  Being  a  girl  increased  the  odds  of  belonging  to  the  high
ersistent, compared  to  the  low  stable  class, more  than  29
imes  (p  <  .001).

Using  the  posterior  probabilities  to  classify  adoles-
ents  in  their  most  likely  class,  we  conducted  one
ay  ANOVA’s  for  the  selected  predictors.  The  means

or  each  predictor  by  class  are  presented  in  Table  3.
s  expected,  we  found  significant  class  differences  for
aternal  disrespect  (F[3,703]  =  41.75,  p  <  .0001),  maternal
armth  (F[3,703]  =  37.41,  p  <  .0001),  maternal  expecta-

ions  (F[3,703]  =  4.32,  p  =  .005),  and  adolescent  irritability
F[3,703]  =  20.66,  p  <  .0001).  The  low  stable  class  is  clearly
istinguished  from  all  other  classes  in  terms  of  higher  mater-
al  warmth  and  lower  maternal  disrespect  and  adolescent
rritability.
Frequency  analysis  of  class  membership  by  gender
howed  that  while  20%  of  the  girls  were  classified  in  the
igh  persistent  class,  only  3%  of  the  boys  were  classified  in

15.98

e age

 16.92

s  of  depressive  symptoms.
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Table  2  Regression  coefficients  and  OR  comparing  each  class  to  the  High  persistent  class.

Low  stable  High  decreasing  Low  increasing

Predictor Beta  OR  Beta  OR  Beta  OR

Maternal  education  0.36** 1.439  0.17*  1.188  0.23** 1.270
Maternal disrespect  -0.98** 0.373  -0.19  0.821  -0.526* 0.591
Maternal warmth  1.28** 3.615  0.36  1.444  0.45  1.576
Maternal demand/expectations  -0.89** 0.407  -0.25  0.774  0.08  1.091
Irritability -0.91** 0.402  -0.17  0.844  -0.58  0.557

Note. Reference class is High persistent.
* p < .05

** p < .01.

Table  3  Means  by  class  (n  =  707).

Predictors  High  persistent  Low  Increasing  High  decreasing  Low  stable  Effect  size
M (SD)  M  (SD)  M  (SD)  M  (SD)  �2

Maternal  education  4  (1.91)  5.07  (2.11)  4.74  (2.02)  5.85  (1.92)
Paternal education  4.33  (1.92)  5.36  (2.13)  5.22  (2.15)  6.03  (1.91)
Maternal disrespect  2.44a (0.90)  1.99b (0.69)  2.23a (0.75)  1.68c (0.54)  .15
Maternal warmth  3.97a (1.03)  4.30b (0.71)  4.06ab (0.99)  4.61c (0.55)  .13
Maternal expectations  4.43a (0.67)  4.67a (0.46)  4.50a (0.70)  4.62a (0.55)  .01
Irritability 3.76a (0.76)  3.49a (0.74)  3.73a (0.71)  3.22b (0.76)  .08
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Note. Because of missing data in some of the predictor variables
different letter are significantly different p < .01

the  same  class.  Conversely,  69%  of  the  boys,  but  only  39%  of
the  girls,  were  classified  in  the  low  stable  class.

Finally,  introducing  predictors  of  the  level  of  the  inter-
cept  within  classes  showed  that  for  the  low  stable  class,
maternal  warmth  decreased  the  level  of  depressive  symp-
toms,  and  maternal  disrespect  and  adolescent  irritability
increased  it.  Maternal  disrespect  also  increased  the  level  of
depressive  symptoms  in  the  high  decreasing  class.  Interest-
ingly,  the  predictors  did  not  make  a  difference  in  the  level
of  depression  within  the  high  persistent  class.

Discussion

The  aim  of  this  study  was  to  identify  different  classes  of
trajectories  of  self-reported  depressive  symptoms  during
adolescence  and  to  estimate  whether  parenting  dimensions
and  adolescent  temperament  were  related  to  class  mem-
bership  and  to  level  of  depressive  symptoms.  Four  different
trajectories---low  stable, persistent  high, high  decreasing
and  low  increasing---best captured  the  heterogeneity  in  the
unfolding  of  symptoms  during  the  four-year  measurement
period.

These  findings  are  fairly  consistent  with  those  of  previ-
ous  longitudinal  studies  in  both  the  number  and  shape  of
the  trajectories  identified  (Brendgen  et  al.,  2005;  Costello
et  al.,  2008;  Fernández  &  Kroner-Herwig,  2013;  Wickrama
et  al.,  2009).  Specifically,  identified  trajectories  are  simi-

lar  in  number  and  shape  to  those  reported  by  Costello  el
al.  (2008)  and  Wickrama  and  Wickrama  (2010)  using  the  Add
Health  data  in  the  US.  Though  Costello  et  al’s  late  esca-
lating  and  early  high  declining  depressed  mood  trajectories

b
a
d
s

 for this analysis was based on fewer cases. Means in rows with

ould  suggest  a  different  shape  of  trajectories  compared  to
ur  findings,  it  is  important  to  consider  the  different  time
rames  of  each  study.  Examination  of  Costello  et  al’s  tra-
ectories  within  the  age  range  of  the  current  study  (i.e.,
2-18  years)  reveals  comparatively  similar  trajectories  of
ymptoms  within  this  age  range.  Thus,  current  findings  add
vidence  to  the  patterning  of  depressive  symptoms  dur-
ng  adolescence  in  a  different  and  understudied  population.
onsidering  the  robustness  of  the  trajectories  identified  it  is
ossible  to  conclude  that  the  majority  of  adolescents  navi-
ate  adolescence  with  no  or  very  low  depressive  symptoms
Brendgen  et  al.,  2005;  Costello  et  al.,  2008;  Wickrama  &
ickrama,  2010),  and  those  adolescents  who  do  present

epressive  symptoms  vary  both  in  the  level  and  course  of
heir  symptoms.

Our  findings  also  confirm  the  effects  of  gender  in  pre-
icting  membership  to  different  trajectories  of  depressive
ymptoms.  Consistent  with  Costello  et  al.  (2008)  and  Dekker
t  al.  (2007), females  in  our  sample  have  a  higher  probabil-
ty  of  manifesting  both  high  and  persistent  symptoms,  and
re  underrepresented  in  the  low  stable  trajectories.

Though  several  previous  studies  (Hamilton  et  al.,  2014;
awana  &  Morgan,  2014;  Stringaris  et  al.,  2013)  report  high
revalence  of  depressive  symptoms  in  adolescent  girls  com-
ared  to  boys,  the  current  results  indicate  that  symptoms
hould  not  be  attributed  to  transient  moods  as  they  may
onfigure  patterns  that  persist  over  time.  Further,  given
hat  gender  differences  are  apparent  not  only  in  level

ut  also  in  persistence  of  depressive  symptoms  over  the
dolescent  years  (Dekker  et  al.,  2007),  addressing  gender
ifferences  by  separate  estimation  of  both  number  and
hape  of  the  latent  trajectories,  instead  of  using  gender  as
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 time-invariant  covariate  is  most  relevant.  Future  studies
hould  also  advance  the  examination  of  factors  related  to
igh  depression  risk  among  adolescent  girls,  modelling  num-
er  and  shape  of  trajectories  by  gender  instead  of  treating
ender  as  a  time-invariant  covariate.  On  applied  grounds,
dentification  of  groups  that  differ  in  level  and  course  of
ymptoms  is  central  for  intervention  purposes.

In  predicting  membership  to  trajectories  of  depres-
ive  symptoms  this  study  examined  both  parental  (i.e.,
armth,  demandingness,  disrespect)  and  adolescent  (i.e.,

emperament)  dimensions.  Findings  provide  evidence  for
he  association  between  warmth,  disrespect  and  mem-
ership  to  different  classes  of  trajectories  of  depressive
ymptoms  highlighting  the  importance  of  parent  character-
stics  in  adolescents’  wellbeing.  Maternal  warmth  not  only
redicted  membership  in  the  low  stable  trajectory  group  but
as  also  associated  with  lower  levels  of  symptoms  within

hree  of  the  classes.  Alternatively,  maternal  disrespect  not
nly  decreased  membership  in  the  low  stable  trajectory
ut  was  associated  to  higher  depressive  symptoms  within
lasses.  Though  Brendgen  et  al.  (2005)  found  that  parental
haracteristics  predicted  class  membership,  results  in  our
ample  point  more  specifically  to  the  differential  effects  of
arental  warmth  and  disrespect  in  predicting  trajectories  of
epressive  symptoms.

Findings  on  the  association  between  irritability  as  a  tem-
eramental  characteristic  and  the  evolution  of  depressive
ymptoms  indicate  that  irritability  decreases  the  odds  of
elonging  to  the  low  stable  class.  This  finding  is  rele-
ant  both  on  theoretical  and  applied  grounds.  Theoretically,
hese  results  are  in  line  with  a  trait  thesis  of  depression
hereby  a  highly  reactive  temperament  serves  as  a  vulnera-
ility  factor  predisposing  children  to  high  levels  of  depressed
ood  independently  of  environmental  stressors  (e.g.,  Clark,
atson,  &  Mineka,  1994).  On  applied  grounds,  findings  indi-

ate  the  importance  of  early  diagnosis  and  treatment  to
revent  or  ameliorate  the  effects  of  irritability  on  depres-
ive  symptoms  in  adolescents.

Current  findings  provide  additional  evidence  for  the
eterogeneity  in  the  course  of  depressive  symptoms  for  ado-
escents,  by  using  adolescents  of  both  genders  and  from  a
ifferent  cultural  context.  The  implications  of  these  findings
xtend  beyond  adolescence.  Because  depression  interferes
ith  other  developmental  tasks,  it  can  be  assumed  that
ifferent  trajectories  of  depressive  symptoms  in  adoles-
ence  will  have  consequences  for  adjustment  later  in  life
Rawana  &  Morgan,  2014;  Wickrama  et  al.,  2009;  Yaroslavsky
t  al.,  2013).  Future  studies  should  advance  knowledge  in
hree  important  ways.  First,  designs  with  longer  follow-
p  are  needed  to  address  questions  about  the  evolution
f  trajectories  of  depressive  symptoms  and  examination  of
he  developmental  consequences  of  trajectories  of  depres-
ive  symptoms  as  adolescents  move  into  young  adulthood
nd  beyond.  This  is  particularly  important  for  adolescents
xperiencing  fluctuating  patterns  over  time,  as  observed  in
he  low  increasing  and  high  decreasing  trajectories.  Sec-
nd,  studies  should  advance  the  understanding  of  factors
hat  are  associated  to  the  mechanisms  that  account  for

dolescents  moving  in  and  out  of  particular  trajectories.
inally,  because  depressive  symptoms  may  elicit  the  use
f  psychological  control/disrespect  by  parents  or  may  at
east  increase  adolescents’  perceptions  of  parents  as  being

B
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ontrolling,  future  studies  should  include  multi-source  data
o  control  for  method  variance.

Limitations  of  the  current  study  include  the  use  of
elf-report  and  one-source  data  in  predictor  and  outcome
ariables,  something  that  could  increase  reporter  bias.
lthough,  confirmatory  factor  analysis  supported  the  lon-
itudinal  invariance  of  the  depressive  symptoms,  parental
easures  (Cumsille  et  al.,  2014) and  adolescent  irritability

Pérez  &  Cumsille,  2012) scales,  it  would  have  been  ideal  to
ncorporate  multiple  assessment  strategies.  Unfortunately,
his  is  rarely  feasible  in  large  samples.

In  spite  of  these  limitations,  current  findings  extend  pre-
ious  research  on  the  course  of  depressive  symptoms  as
ell  as  on  the  contribution  of  parental  characteristics  and
dolescent  irritability  to  the  course  of  depressive  symp-
oms.  First,  it  is  the  first  study  to  model  trajectories  of
epressive  symptoms  in  a  Latin  American  sample  (Chilean),
hus  providing  evidence  for  the  relative  universality  of  the
epressive  symptoms  trajectories  previously  reported.  Both
or  theoretical  and  applied  purposes  (e.g.,  prevention)  it  is
mportant  to  advance  knowledge  on  predictors  of  different
rajectories  of  depressive  symptoms,  particularly  in  Chile
here  depression  is  a  highly  prevalent  condition  (Vicente,
aldivia,  &  Kohn,  2012).  Second,  modeling  different  trajec-
ories  of  depressive  symptoms  can  help  to  identify  which
dolescents  are  at  risk  for  developing  persistent  or  recurrent
ymptoms.  Further,  identifying  groups  that  show  different
atterns  of  symptoms  (e.g.,  chronic,  persistent)  may  help
redict  the  onset  of  major  and  minor  depressive  episodes
Lewinsohn,  Clarke,  Seeley,  &  Rohde,  1994),  refine  develop-
ental  theories  about  the  etiology  of  depressive  disorders
uring  adolescence,  identify  predictors  associated  with  dif-
erent  courses  of  symptoms,  and  guide  the  development
f  effective  preventive  or  treatment  interventions.  Third,
ased  on  findings  that  suggest  heterogeneity  in  depres-
ive  symptoms  across  adolescence,  this  study  integrates
ariable-and  person-centered  approaches  to  analyze  devel-
pmental  trajectories  (Costello  et  al.,  2008;  Von  Eye  &
ergman,  2003;  Von  Eye  &  Spiel,  2010).  Fourth,  its  results
rovide  evidence  to  ascertain  similarities  and  differences
cross  populations  previously  studied  both  in  the  shape  of
rajectories  and  in  the  contribution  of  parental  dimensions
o  membership  in  different  trajectories  of  depressive  symp-
oms.
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