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Abstract	
  	
  

Background:	
  	
  Perinatal	
  depression	
  has	
  been	
  linked	
  with	
  deleterious	
  child	
  development	
  outcomes,	
  yet	
  

there	
  is	
  limited	
  evidence	
  of	
  maternal	
  depression	
  interventions	
  having	
  lasting	
  impacts	
  on	
  child	
  

development,	
  and	
  no	
  previous	
  evidence	
  from	
  a	
  developing	
  country.	
  

The	
  Thinking	
  Healthy	
  Programme	
  (THP)	
  RCT	
  was	
  a	
  perinatal	
  depression	
  intervention	
  in	
  Pakistan	
  in	
  2006-­‐

2007;	
  the	
  THP	
  was	
  found	
  to	
  significantly	
  reduce	
  depression	
  levels	
  12-­‐months	
  post-­‐partum	
  relative	
  to	
  the	
  

control	
  arm.	
  

We	
  evaluated	
  the	
  THP	
  intervention’s	
  impact	
  on	
  cognitive,	
  socio-­‐emotional,	
  and	
  physical	
  development	
  of	
  

children	
  7	
  years	
  post-­‐intervention.	
  

Methods:	
  Mother-­‐child	
  dyads	
  who	
  participated	
  in	
  the	
  THP	
  RCT	
  were	
  interviewed	
  at	
  mean	
  child	
  age	
  7.6	
  

years.	
  	
  Additionally,	
  a	
  reference	
  group	
  of	
  300	
  mothers	
  who	
  were	
  non-­‐depressed	
  prenatally,	
  and	
  not	
  part	
  

of	
  the	
  intervention,	
  was	
  enrolled	
  with	
  their	
  children	
  at	
  the	
  same	
  time.	
  	
  

The	
  primary	
  cognitive	
  outcome	
  was	
  the	
  Wechsler	
  Preschool	
  and	
  Primary	
  Scale	
  of	
  Intelligence-­‐IV	
  (WPPSI-­‐

IV);	
  socio-­‐emotional	
  outcomes	
  included	
  the	
  Strength	
  and	
  Difficulties	
  Questionnaire	
  (SDQ)	
  and	
  the	
  

Spence	
  Children’s	
  Anxiety	
  Scale	
  (SCAS);	
  physical	
  outcomes	
  were	
  height,–weight	
  and	
  BMI	
  z-­‐scores.	
  

Generalized	
  linear	
  modelling	
  with	
  random	
  effects	
  to	
  account	
  for	
  clustering	
  was	
  the	
  main	
  method	
  of	
  

analysis.	
  

Results:	
  	
  Of	
  the	
  705	
  THP	
  participating	
  mother-­‐child	
  dyads	
  interviewed	
  at	
  the	
  end	
  of	
  the	
  trial,	
  584	
  dyads	
  

were	
  successfully	
  re-­‐enrolled	
  (83%	
  re-­‐enrollment	
  rate).	
  Children	
  in	
  the	
  treatment	
  and	
  control	
  arms	
  did	
  

not	
  differ	
  on	
  overall	
  cognitive,	
  socio-­‐emotional,	
  or	
  physical	
  development	
  outcomes.	
  	
  	
  When	
  compared	
  

with	
  the	
  reference	
  group	
  of	
  children	
  whose	
  mothers	
  were	
  non-­‐depressed	
  prenatally,	
  the	
  THP	
  trial	
  

children	
  had	
  higher	
  (worse)	
  SDQ	
  Total	
  Difficulty,	
  beta=0·∙78	
  (95%	
  CI	
  0·∙09,	
  1·∙47)	
  and	
  anxiety	
  symptom	
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scores,	
  beta=2·∙93	
  (95%	
  CI	
  1·∙15-­‐4·∙71);	
  there	
  were	
  no	
  differences	
  in	
  full	
  scale	
  IQ	
  or	
  height-­‐weight-­‐BMI	
  z-­‐

scores.	
  

Conclusions:	
  	
  	
  Further	
  exploration	
  is	
  needed	
  to	
  understand	
  what	
  kinds	
  of	
  complex	
  interventions	
  or	
  

approaches	
  are	
  needed	
  for	
  long	
  term	
  maternal	
  and	
  child	
  well-­‐being	
  gains.	
  	
  Longer,	
  more	
  detailed	
  and	
  

more	
  frequent	
  follow-­‐up	
  is	
  warranted	
  for	
  all	
  interventions.	
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Introduction	
  

Depression	
  during	
  pregnancy	
  and	
  the	
  postnatal	
  period	
  strongly	
  predicts	
  negative	
  physical	
  and	
  mental	
  

health	
  outcomes	
  throughout	
  childhood	
  and	
  into	
  adulthood1-­‐6.	
  	
  Given	
  that	
  10-­‐35%	
  of	
  children	
  worldwide	
  

are	
  exposed	
  to	
  perinatal	
  depression	
  in	
  their	
  first	
  year	
  of	
  life,	
  understanding	
  the	
  potential	
  for	
  

interventions	
  to	
  help	
  alleviate	
  this	
  risk	
  is	
  a	
  global	
  public	
  health	
  priority.7,	
  8	
  

Interventions	
  to	
  improve	
  outcomes	
  among	
  children	
  of	
  depressed	
  mothers	
  in	
  high	
  income	
  countries	
  have	
  

shown	
  some	
  promising	
  results	
  in	
  the	
  short	
  term,	
  typically	
  within	
  1-­‐18	
  months	
  of	
  the	
  intervention.9,	
  10	
  

Among	
  the	
  few	
  studies	
  that	
  have	
  followed	
  children	
  for	
  a	
  longer	
  period,	
  such	
  as	
  five	
  years	
  post-­‐

intervention,	
  the	
  main	
  finding	
  is	
  that	
  the	
  initial	
  positive	
  effects	
  do	
  not	
  persist.11,	
  12	
  	
  A	
  possibility	
  raised	
  in	
  

these	
  studies	
  is	
  that	
  longer	
  term	
  effects	
  may	
  be	
  found	
  in	
  samples	
  of	
  children	
  of	
  lower	
  socioeconomic	
  

status	
  amongst	
  whom	
  cognitive	
  or	
  behavioral	
  deficits	
  are	
  more	
  common.11,	
  12	
  We	
  present	
  the	
  first	
  

evidence	
  of	
  long	
  term	
  effects	
  from	
  communities	
  of	
  low	
  socio-­‐economic	
  status,	
  from	
  a	
  7-­‐year	
  follow-­‐up	
  

of	
  a	
  population-­‐level	
  perinatal	
  depression	
  intervention	
  in	
  rural	
  Pakistan.	
  	
  There	
  appears	
  to	
  be	
  no	
  

previous	
  evidence	
  from	
  a	
  developing	
  country.	
  The	
  infant	
  mortality	
  rate	
  in	
  the	
  Punjab	
  region	
  of	
  Pakistan	
  

is	
  78/1000	
  live	
  births.13	
  Not	
  only	
  is	
  the	
  average	
  family	
  poor	
  (per	
  capita	
  GDP	
  USD1202)	
  but,	
  in	
  addition,	
  

public	
  inputs	
  to	
  child	
  development	
  delivered	
  through	
  health	
  and	
  educational	
  systems	
  are	
  less	
  well-­‐

resourced	
  to	
  buffer	
  children	
  against	
  a	
  bad	
  start	
  (public	
  expenditure	
  on	
  health	
  and	
  education	
  total	
  2.1%	
  

of	
  GDP).	
  This	
  makes	
  child	
  development	
  potentially	
  more	
  sensitive	
  to	
  the	
  condition	
  of	
  the	
  mother	
  which	
  

could	
  result	
  in	
  a	
  successful	
  perinatal	
  depression	
  intervention	
  having	
  greater	
  impacts	
  on	
  indicators	
  of	
  

child	
  development	
  that	
  persist	
  to	
  the	
  age	
  of	
  7	
  or	
  8.	
  	
  Developmental	
  differences	
  present	
  by	
  this	
  age	
  are	
  

likely	
  to	
  translate	
  to	
  improved	
  academic	
  performance	
  and	
  potentially	
  other	
  longer	
  term	
  outcomes.	
  	
  

Moreover,	
  the	
  above	
  mentioned	
  studies	
  had	
  small	
  sample	
  sizes	
  with	
  multiple	
  arms,	
  and	
  were	
  likely	
  

underpowered	
  for	
  longer	
  term	
  follow-­‐up	
  hypothesis	
  testing.	
  We	
  use	
  substantially	
  larger	
  samples	
  and	
  

analyze	
  a	
  single	
  treatment.	
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Our	
  seven-­‐year	
  follow-­‐up	
  is	
  of	
  the	
  Thinking	
  Healthy	
  Programme	
  (THP).	
  This	
  was	
  one	
  of	
  the	
  first	
  perinatal	
  

depression	
  Cluster	
  Randomized	
  Controlled	
  Trials	
  (cRCT),	
  delivered	
  by	
  community	
  health	
  workers	
  in	
  rural	
  

Pakistan,	
  to	
  demonstrate	
  large	
  improvements	
  in	
  depression,	
  even	
  when	
  poverty	
  related	
  factors	
  were	
  

carefully	
  controlled.14	
  The	
  cRCT	
  began	
  in	
  the	
  third	
  trimester	
  in	
  pregnancy	
  and	
  lasted	
  through	
  10	
  months	
  

post-­‐partum	
  in	
  2005-­‐2006.	
  At	
  12	
  months	
  post-­‐partum,	
  73%	
  of	
  mothers	
  in	
  the	
  treatment	
  arm	
  had	
  

recovered	
  from	
  their	
  depressive	
  disorder	
  compared	
  to	
  41%	
  in	
  the	
  control	
  arm.	
  The	
  women	
  in	
  the	
  

treatment	
  arm	
  also	
  reported	
  higher	
  levels	
  of	
  social	
  support	
  and	
  improved	
  overall	
  functioning.	
  Although	
  

there	
  were	
  no	
  differences	
  in	
  infant	
  weight-­‐for-­‐age	
  or	
  height-­‐for-­‐age	
  z	
  scores	
  at	
  12	
  months,	
  infants	
  in	
  the	
  

treatment	
  arm	
  had	
  fewer	
  episodes	
  of	
  diarrhea	
  and	
  were	
  more	
  likely	
  to	
  have	
  completed	
  immunizations.	
  

Finally,	
  both	
  parents	
  in	
  the	
  treatment	
  arm	
  reported	
  spending	
  more	
  time	
  every	
  day	
  on	
  play-­‐related	
  

activities.14	
  Based	
  on	
  these	
  initial	
  findings,	
  we	
  hypothesized	
  that	
  children	
  in	
  the	
  treatment	
  arm	
  would	
  

have	
  better	
  cognitive,	
  socio-­‐emotional	
  and	
  physical	
  outcomes	
  7-­‐8	
  years	
  later	
  than	
  children	
  from	
  the	
  

control	
  arm.	
  	
  We	
  furthermore	
  hypothesized	
  that	
  outcomes	
  between	
  children	
  whose	
  mothers	
  were	
  not	
  

depressed	
  prenatally	
  and	
  those	
  participating	
  in	
  the	
  intervention	
  would	
  converge.	
  

Methods	
  

Original	
  Thinking	
  Healthy	
  Program	
  (THP)	
  Intervention	
  

The	
  THP	
  is	
  a	
  Cognitive	
  Behavioral	
  Therapy	
  (CBT)	
  based	
  intervention;	
  its	
  development	
  and	
  trial	
  results	
  are	
  

described	
  elsewhere14.	
  Briefly,	
  40	
  Union	
  Councils	
  (UC),	
  the	
  smallest	
  geo-­‐political	
  administrative	
  unit	
  of	
  

Pakistan,	
  in	
  Punjab	
  province,	
  were	
  randomized	
  to	
  treatment	
  or	
  control	
  arms	
  (20	
  clusters	
  each).	
  Pregnant	
  

women	
  residing	
  in	
  these	
  clusters	
  were	
  identified	
  by	
  local	
  community	
  health	
  workers	
  as	
  part	
  of	
  their	
  

routine	
  work,	
  and	
  all	
  women	
  in	
  their	
  third	
  trimester	
  of	
  pregnancy	
  (married,	
  ages	
  16-­‐45,	
  no	
  significant	
  

illness)	
  were	
  diagnosed	
  for	
  depression	
  in	
  their	
  homes;	
  those	
  who	
  met	
  Diagnostic	
  and	
  Statistical	
  Manual	
  

of	
  Mental	
  Disorders,	
  IV-­‐TR	
  (DSM-­‐IV)	
  diagnostic	
  criteria	
  for	
  Major	
  Depressive	
  Episode	
  (26%	
  of	
  the	
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sample)	
  were	
  invited	
  to	
  participate	
  in	
  the	
  trial	
  (n=903).	
  The	
  THP	
  intervention	
  was	
  delivered	
  by	
  

community	
  health	
  workers	
  (“Lady	
  Health	
  Workers”,	
  LHWs)	
  through	
  16	
  home	
  visits.14	
  The	
  LHWs	
  were	
  

trained	
  to	
  deliver	
  the	
  CBT	
  intervention,	
  beginning	
  in	
  the	
  last	
  month	
  of	
  pregnancy	
  and	
  ending	
  12	
  months	
  

postpartum.	
  	
  The	
  intervention	
  was	
  based	
  on	
  a	
  psychosocial	
  model	
  and	
  not	
  presented	
  as	
  a	
  ‘treatment’	
  

for	
  a	
  ‘mental	
  health	
  problem’	
  but	
  rather	
  as	
  a	
  way	
  to	
  improve	
  positive	
  and	
  healthy	
  thinking	
  around	
  the	
  

mother	
  and	
  the	
  baby	
  (see	
  Online	
  Appendix	
  for	
  more	
  details).	
  

Follow-­‐up	
  of	
  the	
  trial:	
  

There	
  has	
  been	
  no	
  follow-­‐up	
  with	
  the	
  women	
  who	
  participated	
  in	
  the	
  THP	
  trial	
  since	
  2007,	
  after	
  the	
  trial	
  

ended,	
  when	
  their	
  children	
  were	
  12	
  months	
  old.	
  Our	
  goal	
  was	
  to	
  re-­‐enroll	
  the	
  mother-­‐child	
  pairs	
  

beginning	
  in	
  2013.	
  The	
  comparison	
  of	
  these	
  dyads	
  who	
  were	
  randomized	
  to	
  treatment	
  and	
  control	
  arms	
  

would	
  thus	
  enable	
  a	
  causal	
  estimate	
  of	
  any	
  long-­‐term	
  impacts	
  of	
  the	
  intervention	
  on	
  the	
  children.	
  We	
  

extracted	
  contact	
  information	
  of	
  the	
  original	
  sample	
  of	
  women,	
  including	
  women	
  who	
  were	
  prenatally	
  

non-­‐depressed	
  at	
  the	
  time	
  of	
  screening	
  for	
  the	
  trial	
  (reference	
  group).	
  	
  These	
  reference	
  mother-­‐child	
  

dyads	
  resided	
  in	
  the	
  same	
  UCs	
  and	
  villages	
  as	
  the	
  depressed	
  women.	
  We	
  were	
  interested	
  in	
  the	
  

reference	
  group	
  for	
  two	
  reasons:	
  	
  Firstly,	
  we	
  hypothesized	
  that,	
  if	
  the	
  intervention	
  improved	
  child	
  

development	
  trajectories,	
  it	
  could	
  also	
  meaningfully	
  reduce	
  the	
  expected	
  developmental	
  gap	
  between	
  

children	
  of	
  prenatally	
  depressed	
  vs.	
  non-­‐depressed	
  mothers.	
  	
  Second,	
  in	
  order	
  to	
  interpret	
  any	
  

differences	
  observed	
  between	
  the	
  trial	
  arms,	
  we	
  needed	
  to	
  better	
  understand	
  the	
  baseline	
  population	
  

levels	
  of	
  key	
  constructs	
  of	
  interest:	
  cognitive,	
  socio-­‐emotional,	
  physical	
  development	
  indicators	
  in	
  this	
  

age	
  group.	
  	
  	
  

Women	
  were	
  located	
  with	
  assistance	
  from	
  local	
  LHWs	
  as	
  well	
  as	
  queries	
  with	
  neighbors	
  or	
  relatives,	
  and	
  

local	
  hospital	
  record	
  checks.	
  We	
  successfully	
  re-­‐enrolled	
  83%	
  (n=584)	
  mother-­‐child	
  dyads,	
  

corresponding	
  to	
  85·∙5%	
  (n=295)	
  of	
  control	
  arm	
  dyads	
  and	
  80·∙3%	
  (n=289)	
  of	
  treatment	
  arm	
  dyads	
  (Figure	
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1).	
  In	
  addition	
  we	
  enrolled	
  300	
  reference	
  group	
  dyads.	
  All	
  fieldworkers	
  were	
  blind	
  to	
  the	
  women’s	
  

original	
  depression	
  or	
  trial	
  arm	
  status;	
  fieldwork	
  lasted	
  March	
  2013-­‐January	
  2014.	
  

Each	
  dyad	
  interview	
  consisted	
  of	
  two	
  parts:	
  the	
  first	
  in	
  the	
  mother’s	
  home	
  and	
  the	
  second	
  either	
  in	
  the	
  

child’s	
  school	
  or	
  in	
  the	
  local	
  LHW’s	
  house	
  (“health	
  house”).	
  The	
  purpose	
  of	
  the	
  second	
  contact	
  was	
  to	
  

administer	
  cognitive	
  tests	
  to	
  the	
  child	
  in	
  a	
  quiet	
  and	
  more	
  standardized	
  environment	
  than	
  the	
  home.	
  	
  

Data	
  was	
  checked	
  for	
  completeness	
  and	
  accuracy	
  at	
  the	
  end	
  of	
  each	
  interview.	
  This	
  study	
  received	
  

ethical	
  approval	
  from	
  the	
  IRBs	
  of	
  the	
  Human	
  Development	
  Research	
  Foundation,	
  Pakistan	
  and	
  the	
  Duke	
  

University,	
  USA.	
  The	
  original	
  THP	
  cRCT	
  was	
  registered	
  as	
  ISRCTN65316374.	
  

Measures	
  

Our	
  main	
  outcome	
  of	
  interest	
  comprised	
  of	
  three	
  dimensions	
  of	
  child	
  development:	
  cognitive	
  

development,	
  socio-­‐emotional	
  development,	
  and	
  physical	
  development.	
  	
  	
  These	
  were	
  assessed	
  as	
  

follows:	
  	
  

Cognitive	
  development	
  was	
  assessed	
  with	
  the	
  WPPSI-­‐IV	
  (Wechsler	
  Preschool	
  and	
  Primary	
  Scale	
  of	
  

Intelligence-­‐IV).	
  The	
  full	
  battery	
  was	
  translated	
  with	
  minor	
  adaptations	
  after	
  consulting	
  with	
  experts	
  and	
  

community	
  members.	
  Piloting	
  was	
  conducted	
  on	
  51	
  children	
  and	
  further	
  refinements	
  were	
  made.	
  The	
  

major	
  composite	
  scores	
  consist	
  of	
  the	
  Verbal	
  Comprehension	
  Index	
  (VCI),	
  Visual	
  Spatial	
  Index	
  (VSI),	
  and	
  

the	
  Full	
  Scale	
  IQ	
  (FSIQ).	
  The	
  VCI	
  reflects	
  abilities	
  related	
  to	
  comprehension,	
  reasoning	
  and	
  expression,	
  

while	
  the	
  VSI	
  assesses	
  non-­‐verbal	
  skills	
  related	
  to	
  pattern	
  discrimination	
  and	
  object	
  manipulation.	
  

	
  Socio-­‐emotional	
  development	
  included	
  two	
  main	
  domains:	
  behavioral/emotional	
  problems,	
  assessed	
  

with	
  the	
  Strengths	
  and	
  Difficulties	
  Questionnaire	
  (SDQ)15,	
  16	
  and	
  anxiety	
  with	
  the	
  	
  Spence	
  Children’s	
  

Anxiety	
  Scale	
  (SCAS).17	
  The	
  SDQ	
  is	
  parent	
  administered	
  and	
  has	
  been	
  validated	
  in	
  Pakistan;	
  20	
  questions	
  

inquire	
  about	
  the	
  child’s	
  difficulties	
  in	
  four	
  areas:	
  emotional,	
  conduct	
  problems,	
  hyperactivity,	
  peer	
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problems,	
  and	
  pro-­‐social.15,	
  16	
  	
  The	
  total	
  difficulties	
  score	
  is	
  generated	
  by	
  summing	
  the	
  problem	
  scale	
  

scores,	
  ranging	
  from	
  0	
  to	
  40.	
  The	
  SCAS	
  is	
  also	
  parent	
  administered	
  and	
  comprises	
  of	
  six	
  different	
  

subscales	
  in	
  addition	
  to	
  an	
  overall	
  anxiety	
  score:	
  panic	
  and	
  agoraphobia,	
  separation	
  anxiety,	
  physical	
  

injury	
  fears,	
  social	
  phobia,	
  obsessive-­‐compulsive	
  problems,	
  and	
  generalized	
  anxiety.	
  The	
  sum	
  of	
  items	
  

has	
  a	
  range	
  of	
  0-­‐114.	
  These	
  two	
  instruments	
  exhibited	
  acceptable	
  internal	
  consistency	
  with	
  SDQ	
  

Cronbach’s	
  alpha=0·∙66	
  and	
  SCAS=0·∙86.	
  

Physical	
  development	
  was	
  assessed	
  with	
  height	
  (cm)	
  and	
  weight	
  (kg)	
  to	
  calculate	
  the	
  height-­‐for-­‐age,	
  

weight-­‐for-­‐age,	
  and	
  BMI	
  Z-­‐scores	
  according	
  to	
  WHO	
  criteria.18	
  

Maternal	
  depression	
  was	
  assessed	
  using	
  the	
  Structured	
  Clinical	
  Interview	
  (SCID)	
  for	
  DSM-­‐IV	
  diagnosis,	
  

identical	
  to	
  the	
  original	
  trial.19	
  

Information	
  on	
  multiple	
  socio-­‐demographic	
  and	
  potential	
  confounder	
  variables	
  was	
  also	
  collected,	
  

including	
  maternal	
  age,	
  maternal/paternal	
  education,	
  family/household	
  structure,	
  	
  presence	
  of	
  

grandmother	
  in	
  the	
  household,	
  father’s	
  migration	
  for	
  work,	
  socio-­‐economic	
  status	
  as	
  rated	
  by	
  the	
  LHW,	
  

number	
  of	
  living	
  children;	
  index	
  child’s	
  age,	
  gender,	
  and	
  current	
  schooling	
  status.	
  To	
  the	
  extent	
  possible,	
  

we	
  aimed	
  to	
  keep	
  the	
  same	
  format	
  of	
  questions	
  as	
  in	
  the	
  original	
  THP	
  study	
  to	
  enable	
  continuity	
  of	
  

measures.	
  	
  All	
  measures	
  were	
  trans-­‐adapted	
  and	
  administered	
  in	
  Urdu;	
  many	
  were	
  already	
  available	
  in	
  

Urdu	
  (e.g.	
  SDQ,	
  SCID),	
  and	
  had	
  been	
  used	
  by	
  members	
  of	
  our	
  team.15	
  	
  

Analysis	
  

Summary	
  comparisons	
  of	
  key	
  variables	
  across	
  treatment	
  arms	
  and	
  between	
  the	
  trial	
  and	
  reference	
  

groups	
  were	
  conducted	
  with	
  t-­‐tests	
  for	
  continuous	
  variables	
  and	
  χ2	
  tests	
  for	
  categorical	
  variables.	
  The	
  

main	
  exposure	
  variable	
  for	
  the	
  first	
  hypothesis	
  was	
  an	
  indicator	
  variable	
  for	
  whether	
  the	
  mother	
  was	
  

residing	
  in	
  a	
  treatment	
  cluster	
  during	
  the	
  original	
  RCT.	
  	
  The	
  main	
  exposure	
  variable	
  for	
  the	
  second	
  



9	
  
	
  

hypothesis	
  was	
  membership	
  in	
  the	
  reference	
  group	
  cohort,	
  defined	
  by	
  not	
  being	
  depressed	
  in	
  the	
  third	
  

trimester	
  of	
  pregnancy.	
  The	
  main	
  outcomes	
  were	
  summary	
  measures	
  of	
  cognitive,	
  socio-­‐emotional,	
  and	
  

physical	
  development,	
  all	
  treated	
  as	
  continuous	
  variables.	
  

The	
  main	
  method	
  of	
  analysis	
  was	
  a	
  random-­‐effects	
  generalized	
  linear	
  model	
  (PROC	
  GLIMMIX,	
  SAS,	
  Cary,	
  

NC),	
  with	
  random	
  effects	
  for	
  UC	
  to	
  account	
  for	
  clustering.	
  Analyses	
  were	
  intention-­‐to-­‐treat.	
  For	
  the	
  main	
  

hypothesis,	
  the	
  effect	
  estimates	
  were	
  interpreted	
  as	
  the	
  adjusted	
  mean	
  difference	
  in	
  outcome	
  scores	
  

between	
  children	
  whose	
  mothers	
  were	
  in	
  the	
  treatment	
  vs.	
  control	
  arm.	
  	
  These	
  models	
  include	
  

covariates	
  for	
  child	
  gender,	
  maternal	
  age,	
  baseline	
  maternal	
  education,	
  baseline	
  family	
  SES,	
  and	
  current	
  

maternal	
  depression	
  status.	
  To	
  control	
  for	
  interviewer	
  influences,	
  we	
  also	
  included	
  a	
  control	
  for	
  each	
  

assessor.	
  	
  Baseline	
  variables	
  were	
  extracted	
  from	
  the	
  original	
  THP	
  intake	
  interview.	
  	
  

For	
  the	
  secondary	
  hypothesis,	
  regression	
  coefficients	
  were	
  interpreted	
  as	
  the	
  adjusted	
  mean	
  difference	
  

in	
  outcomes	
  comparing	
  the	
  trial	
  participants	
  with	
  the	
  prenatally	
  non-­‐depressed	
  reference	
  group.	
  These	
  

models	
  included	
  the	
  same	
  covariates	
  as	
  above	
  with	
  the	
  exception	
  that	
  maternal	
  education	
  and	
  family	
  

SES	
  were	
  used	
  from	
  the	
  current	
  interview	
  since	
  no	
  baseline	
  data	
  was	
  available	
  for	
  the	
  reference	
  group,	
  

although	
  the	
  question	
  format	
  was	
  identical.	
  Since	
  these	
  models	
  are	
  no	
  longer	
  based	
  on	
  randomization	
  

and	
  more	
  susceptible	
  to	
  potential	
  bias,	
  we	
  added	
  controls	
  for	
  the	
  number	
  of	
  children	
  the	
  mother	
  has,	
  

the	
  presence	
  of	
  a	
  grandmother	
  in	
  the	
  household	
  and	
  whether	
  the	
  father	
  travels	
  away	
  for	
  work.	
  	
  

Normality	
  assumptions	
  were	
  checked	
  by	
  examining	
  model	
  residuals;	
  when	
  there	
  was	
  evidence	
  of	
  non-­‐

normality	
  alternative	
  model	
  specifications	
  were	
  fitted.	
  	
  

Results	
  

Of	
  the	
  705	
  (360	
  treatment	
  and	
  345	
  control)	
  mother-­‐child	
  dyads	
  who	
  were	
  included	
  in	
  the	
  original	
  12-­‐

month	
  post-­‐partum	
  trial	
  analysis,	
  we	
  were	
  able	
  to	
  interview	
  584	
  dyads	
  (289	
  from	
  treatment	
  arm	
  and	
  

295	
  from	
  control	
  arm),	
  a	
  follow-­‐up	
  rate	
  of	
  82·∙84%.	
  Of	
  the	
  dyads	
  not	
  assessed,	
  106	
  women	
  moved	
  and	
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could	
  not	
  be	
  relocated,	
  four	
  women	
  died,	
  seven	
  children	
  died,	
  two	
  children	
  were	
  disabled,	
  one	
  dyad	
  

was	
  broken	
  and	
  one	
  woman	
  had	
  psychosis	
  (figure	
  1).	
  Comparing	
  women	
  who	
  were	
  lost-­‐to-­‐follow-­‐up	
  to	
  

those	
  who	
  were	
  re-­‐enrolled	
  revealed	
  no	
  differences	
  in	
  treatment	
  arm	
  allocation,	
  maternal	
  age,	
  

maternal	
  education,	
  number	
  of	
  children	
  already	
  born	
  to	
  the	
  woman,	
  or	
  initial	
  depression	
  severity	
  rating.	
  

The	
  mean	
  age	
  of	
  the	
  index	
  child	
  in	
  our	
  sample	
  was	
  7·∙57	
  (SD=0·∙1),	
  49·∙3%	
  of	
  the	
  children	
  were	
  female	
  and	
  

98%	
  were	
  enrolled	
  in	
  some	
  type	
  of	
  school.	
  Each	
  child	
  had	
  an	
  average	
  of	
  3	
  siblings	
  and	
  45·∙6%	
  co-­‐resided	
  

with	
  a	
  grandmother.	
  	
  As	
  seen	
  in	
  Table	
  1,	
  there	
  were	
  some	
  small	
  variations	
  in	
  socio-­‐demographic	
  

variables	
  across	
  treatment	
  arms	
  and	
  between	
  the	
  THP	
  intervention	
  and	
  reference	
  cohorts.	
  For	
  example,	
  

mothers	
  in	
  the	
  treatment	
  arm	
  were	
  slightly	
  younger	
  than	
  their	
  control	
  arm	
  counterparts	
  (34·∙1	
  vs.	
  35·∙4	
  

years	
  old,	
  p=0·∙03).	
  	
  When	
  comparing	
  the	
  two	
  cohorts	
  of	
  dyads,	
  children	
  of	
  prenatally	
  non-­‐depressed	
  

women	
  were	
  more	
  likely	
  to	
  come	
  from	
  families	
  with	
  higher	
  SES	
  and	
  maternal	
  education	
  (mean	
  years	
  

5·∙54	
  (SD=4·∙5)	
  vs.	
  4·∙01	
  (SD=3·∙9),	
  p-­‐value	
  for	
  difference	
  <0·∙001),	
  and	
  fewer	
  siblings	
  (mean	
  children	
  4·∙0	
  

(SD=1·∙4)	
  vs.	
  4·∙3	
  (SD=1·∙5)	
  p-­‐value=0·∙003)	
  compared	
  to	
  children	
  whose	
  mothers	
  participated	
  in	
  the	
  THP	
  

trial.	
  This	
  is	
  consistent	
  with	
  research	
  correlating	
  depression	
  with	
  lower	
  socioeconomic	
  status.20	
  	
  	
  

	
  

We	
  first	
  tested	
  our	
  main	
  hypothesis	
  that	
  treatment	
  arm	
  allocation	
  would	
  result	
  in	
  improved	
  child	
  

outcomes.	
  We	
  found	
  no	
  significant	
  differences	
  in	
  cognitive	
  development	
  between	
  the	
  children	
  of	
  

women	
  in	
  the	
  treatment	
  and	
  control	
  arms	
  (Table	
  2):	
  The	
  mean	
  FSIQ	
  of	
  children	
  in	
  the	
  treatment	
  arm	
  

was	
  82.53	
  (SD=11·∙3)	
  and	
  of	
  control	
  arm	
  children,	
  82·∙13	
  (SD=11·∙4)(adjusted	
  mean	
  difference	
  0.01,	
  95%	
  CI	
  

-­‐2·∙09-­‐	
  2·∙07,	
  p-­‐value=0·∙99).	
  	
  For	
  the	
  socio-­‐emotional	
  outcomes,	
  the	
  mean	
  difference	
  in	
  SDQ	
  Total	
  

Difficulties	
  score	
  was	
  0·∙51	
  (95%CI	
  -­‐0·∙45	
  -­‐1·∙47,	
  p-­‐value=0·∙29).	
  	
  For	
  anxiety,	
  children	
  in	
  the	
  treatment	
  arm	
  

had	
  a	
  1·∙83	
  higher	
  overall	
  SCAS	
  anxiety	
  score	
  compared	
  with	
  children	
  in	
  the	
  control	
  arm	
  (95%	
  CI	
  -­‐0·∙37-­‐
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4·∙04),	
  although	
  this	
  difference	
  did	
  not	
  reach	
  statistical	
  significance	
  (p-­‐value=0·∙10).	
  Finally,	
  there	
  were	
  no	
  

differences	
  in	
  height-­‐for-­‐age,	
  weight-­‐for-­‐age	
  and	
  BMI-­‐for-­‐age	
  z-­‐scores.	
  

A	
  comparison	
  of	
  cognitive	
  and	
  socio-­‐emotional	
  component	
  subscales	
  revealed	
  differences	
  in	
  two	
  of	
  the	
  

SCAS	
  anxiety	
  subscales:	
  the	
  panic/agoraphobia	
  subscale	
  (0·∙52	
  point	
  difference,	
  95%	
  CI	
  0·∙02-­‐1·∙03,	
  p-­‐

value=0·∙04)	
  and	
  the	
  obsessive-­‐compulsive	
  subscale	
  (0·∙57	
  point	
  difference,	
  95%	
  CI	
  0·∙18-­‐0·∙95,	
  p-­‐

value<0·∙001).	
  	
  Overall,	
  even	
  though	
  only	
  two	
  of	
  the	
  component	
  subscales	
  reached	
  statistical	
  

significance,	
  in	
  general	
  mean	
  values	
  favored	
  the	
  control	
  arm	
  children.	
  

We	
  next	
  explored	
  the	
  1·∙83	
  point	
  association	
  (p-­‐value=0·∙10)	
  between	
  treatment	
  arm	
  assignment	
  and	
  

anxiety	
  (SCAS):	
  Using	
  the	
  overall	
  score,	
  we	
  found	
  an	
  association	
  between	
  treatment	
  arm	
  and	
  SCAS	
  score	
  

that	
  suggests	
  that	
  it	
  may	
  be	
  driven	
  by	
  children	
  of	
  mothers	
  who	
  relapsed.	
  	
  Among	
  this	
  subset	
  (n=66:	
  44	
  

treatment	
  and	
  22	
  control),	
  there	
  is	
  a	
  13·∙61	
  point	
  difference	
  in	
  SCAS	
  score	
  between	
  the	
  treatment	
  and	
  

control	
  arm	
  children	
  (95%	
  CI	
  5·∙80-­‐21·∙42).	
  	
  This	
  same	
  association	
  was	
  not	
  observed	
  among	
  children	
  of	
  

mothers	
  who	
  never	
  recovered	
  (n=93,	
  26	
  in	
  treatment	
  and	
  67	
  in	
  control	
  arm;	
  beta=	
  -­‐2·∙52,	
  95%	
  CI	
  -­‐11·∙36-­‐

6·∙32).	
  	
  	
  However,	
  given	
  the	
  small	
  cell	
  sizes	
  and	
  exploratory	
  nature	
  of	
  this	
  comparison,	
  the	
  results	
  should	
  

be	
  interpreted	
  with	
  caution.	
  

The	
  inclusion	
  or	
  exclusion	
  of	
  model	
  covariates,	
  including	
  current	
  depression	
  status,	
  had	
  no	
  discernable	
  

impacts	
  on	
  the	
  effect	
  estimates	
  or	
  standard	
  errors.	
  There	
  was	
  some	
  evidence	
  heteroskedacity	
  in	
  error	
  

residuals	
  for	
  the	
  SCAS	
  models;	
  alternate	
  modelling	
  functions	
  that	
  improved	
  residual	
  distributions,	
  such	
  

as	
  a	
  count	
  of	
  symptoms	
  (Poisson)	
  or	
  as	
  an	
  ordinal	
  variable	
  (e.g.	
  tertiles)	
  produced	
  results	
  consistent	
  with	
  

the	
  main	
  model.	
  

Comparison	
  with	
  reference	
  group	
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Because	
  the	
  intervention	
  failed	
  to	
  improve	
  child	
  developmental	
  outcomes,	
  we	
  could	
  not	
  test	
  our	
  second	
  

hypothesis	
  about	
  the	
  treatment	
  reducing	
  the	
  gap	
  between	
  children	
  of	
  prenatally	
  depressed	
  and	
  non-­‐

depressed	
  mothers.	
  	
  However,	
  we	
  were	
  able	
  to	
  describe	
  the	
  overall	
  association	
  between	
  prenatal	
  

depression	
  status	
  and	
  current	
  child	
  outcomes,	
  independent	
  of	
  current	
  maternal	
  depression	
  levels.	
  	
  In	
  

order	
  to	
  accomplish	
  this,	
  we	
  compared	
  the	
  reference	
  children	
  of	
  the	
  prenatally	
  non-­‐depressed	
  mothers	
  

with	
  those	
  of	
  all	
  of	
  the	
  mothers	
  who	
  were	
  depressed	
  and	
  participated	
  in	
  the	
  trial	
  (merging	
  the	
  

treatment	
  and	
  control	
  groups)	
  (Table	
  3).	
  The	
  two	
  groups	
  of	
  children	
  were	
  fairly	
  equivalent	
  in	
  terms	
  of	
  

cognitive	
  development:	
  The	
  main	
  FSIQ	
  scores	
  of	
  children	
  in	
  the	
  reference	
  and	
  trial	
  participant	
  children	
  

differed	
  by	
  only	
  0·∙73	
  points	
  (95%	
  CI	
  -­‐0·∙80-­‐2·∙27,	
  p-­‐value=0·∙35).	
  In	
  contrast,	
  prenatal	
  depression	
  did	
  

predict	
  socio-­‐emotional	
  outcomes:	
  	
  reference	
  group	
  children	
  had	
  0·∙78	
  lower	
  total	
  SDQ	
  TD	
  score	
  (95%	
  CI	
  

0·∙09-­‐	
  1·∙47,	
  p-­‐value=0·∙03)	
  as	
  well	
  as	
  lower	
  SCAS	
  anxiety	
  scores	
  (mean	
  difference	
  2·∙93,	
  95%	
  CI	
  1·∙15-­‐	
  4·∙71,	
  

p-­‐value<0·∙01).	
  These	
  differences	
  were	
  also	
  evident	
  in	
  these	
  measures’	
  subscales.	
  	
  Prenatal	
  depression	
  

status	
  was	
  not	
  correlated	
  with	
  current	
  physical	
  development	
  indicators.	
  	
  

Discussion	
  

In	
  the	
  present	
  study	
  we	
  examined	
  the	
  impact	
  of	
  a	
  perinatal	
  depression	
  intervention	
  on	
  children	
  7	
  years	
  

post-­‐intervention:	
  We	
  found	
  that	
  even	
  though	
  the	
  intervention	
  initially	
  reduced	
  depressive	
  symptoms	
  

among	
  mothers,	
  there	
  were	
  no	
  meaningful	
  differences	
  between	
  children	
  in	
  treatment	
  or	
  control	
  arms	
  in	
  

cognitive,	
  socio-­‐emotional,	
  or	
  physical	
  developmental	
  outcomes.	
  	
  The	
  correlational	
  comparison	
  of	
  

children	
  of	
  mothers	
  in	
  the	
  prenatal	
  depression	
  study	
  with	
  a	
  reference	
  group	
  of	
  children	
  whose	
  mothers	
  

were	
  not	
  depressed	
  prenatally	
  revealed	
  that	
  the	
  reference	
  children	
  had	
  fewer	
  socio-­‐emotional	
  

problems,	
  but	
  were	
  equivalent	
  cognitively	
  and	
  physically.	
  	
  In	
  the	
  original	
  trial,	
  12months	
  postnatally,	
  in	
  

addition	
  to	
  improved	
  symptom	
  levels,	
  women	
  in	
  the	
  treatment	
  arm	
  were	
  more	
  likely	
  to	
  breastfeed,	
  and	
  

they	
  and	
  their	
  husbands	
  reported	
  spending	
  more	
  time	
  playing	
  with	
  their	
  infants14.	
  Our	
  findings	
  show	
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that	
  these	
  improvements	
  in	
  the	
  first	
  year	
  of	
  life	
  were	
  relatively	
  short-­‐term	
  and	
  children	
  of	
  perinatally	
  

depressed	
  mothers	
  remained	
  at	
  a	
  disadvantage	
  in	
  terms	
  of	
  socio-­‐emotional	
  outcomes.	
  

Several	
  recent	
  studies,	
  including	
  a	
  meta-­‐analysis	
  of	
  maternal	
  depression	
  interventions,	
  suggest	
  that	
  a	
  

single	
  depression	
  intervention	
  may	
  not	
  suffice	
  in	
  significantly	
  altering	
  child	
  psychological	
  and	
  cognitive	
  

developmental	
  trajectories.21,	
  22	
  	
  Our	
  results	
  extend	
  this	
  conclusion	
  to	
  lower	
  resource	
  settings	
  in	
  a	
  South	
  

Asian	
  context.	
  	
  	
  Research	
  linking	
  maternal	
  depression	
  to	
  child	
  developmental	
  outcomes	
  is	
  robust,	
  but	
  

the	
  unique	
  contribution	
  of	
  perinatal	
  depression,	
  independent	
  of	
  factors	
  such	
  as	
  the	
  chronicity	
  of	
  

depression	
  in	
  the	
  child’s	
  first	
  years	
  of	
  life,	
  is	
  less	
  well	
  understood.2-­‐6,	
  23	
  The	
  strongest	
  correlations	
  are	
  

often	
  with	
  current	
  depressive	
  symptoms	
  (although	
  not	
  the	
  focus	
  of	
  our	
  analysis,	
  we	
  also	
  observed	
  a	
  

concurrent	
  association	
  between	
  maternal	
  symptoms	
  and	
  the	
  child	
  outcomes).	
  Our	
  finding	
  that	
  prenatal	
  

depression	
  in	
  the	
  third	
  trimester	
  of	
  pregnancy	
  was	
  correlated	
  with	
  the	
  SDQ	
  Total	
  Difficulties	
  score	
  and	
  

the	
  SCAS	
  anxiety	
  score	
  independent	
  of	
  the	
  mother’s	
  current	
  depressive	
  symptoms	
  suggests	
  that	
  

depression	
  in	
  the	
  perinatal	
  period	
  may	
  make	
  a	
  unique	
  contribution	
  to	
  a	
  child’s	
  socio-­‐emotional	
  

development.	
  

Advances	
  in	
  the	
  understanding	
  of	
  child	
  brain	
  development	
  may	
  assist	
  in	
  the	
  interpretation	
  of	
  the	
  null	
  

intervention	
  effect	
  findings.	
  The	
  child’s	
  first	
  years	
  of	
  life	
  beginning	
  prenatally	
  comprise	
  of	
  multiple	
  

sensitive	
  periods	
  for	
  the	
  development	
  of	
  various	
  cognitive	
  and	
  socio-­‐emotional	
  functions.24	
  The	
  external	
  

environment	
  provides	
  crucial	
  inputs	
  leading	
  to	
  the	
  activation	
  of	
  specific	
  epigenetic	
  pathways	
  and	
  

ultimately	
  a	
  unique	
  set	
  of	
  risk	
  and	
  resilience	
  factors.25	
  Perinatal	
  depression	
  is	
  thought	
  to	
  shape	
  this	
  

developmental	
  trajectory	
  through,	
  for	
  instance,	
  lower	
  maternal	
  sensitivity,	
  insecure	
  attachment,	
  and	
  

less	
  stimulation.2,	
  26	
  It’s	
  therefore	
  possible	
  that	
  the	
  intervention	
  may	
  have	
  had	
  greater	
  impact	
  if	
  it	
  started	
  

earlier	
  in	
  pregnancy	
  and/or	
  continued	
  for	
  longer	
  after	
  birth.	
  However,	
  the	
  early	
  years	
  are	
  not	
  the	
  sole	
  

sensitive	
  period	
  and	
  evidence	
  of	
  later	
  plasticity	
  can	
  be	
  seen	
  in	
  adoption	
  studies	
  as	
  well	
  as	
  interventions	
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among	
  older	
  children.27,	
  28	
  In	
  our	
  context,	
  it	
  is	
  possible	
  that	
  early	
  positive	
  changes	
  were	
  offset	
  by	
  

multiple	
  later	
  risks	
  which	
  in	
  effect	
  “updated”	
  the	
  child’s	
  developmental	
  trajectory;	
  as	
  mentioned	
  above,	
  

the	
  treatment	
  arm	
  was	
  associated	
  with	
  worse	
  anxiety	
  scores	
  among	
  children	
  of	
  relapsed	
  mothers,	
  but	
  

not	
  among	
  the	
  children	
  of	
  the	
  never	
  recovered.	
  One	
  explanation	
  of	
  this	
  is	
  that	
  children	
  of	
  women	
  who	
  

were	
  successfully	
  treated	
  for	
  depression	
  but	
  then	
  relapsed	
  experienced	
  an	
  inconsistent	
  child	
  rearing	
  

environment.29	
  This	
  is	
  one	
  area	
  for	
  future	
  study	
  as	
  we	
  were	
  not	
  able	
  to	
  fully	
  explore	
  the	
  differential	
  

impact	
  of	
  chronic	
  versus	
  recurrent	
  depression	
  episodes	
  on	
  child	
  outcomes	
  with	
  our	
  data.	
  	
  Multiple	
  other	
  

factors	
  such	
  as	
  interpersonal	
  violence	
  or	
  financial	
  hardship	
  have	
  been	
  linked	
  with	
  increased	
  risk	
  of	
  

depression	
  relapse	
  as	
  well	
  as	
  negative	
  child	
  outcomes.20,	
  30,	
  31	
  Small	
  cell	
  sizes	
  did	
  not	
  permit	
  us	
  to	
  fully	
  

explore	
  the	
  extent	
  to	
  which	
  these	
  factors	
  explained	
  our	
  findings.	
  The	
  limited	
  data	
  available	
  suggests	
  that	
  

these	
  risk	
  factors	
  were	
  balanced	
  across	
  treatment/control	
  arms	
  at	
  the	
  7	
  year	
  follow-­‐up	
  but	
  more	
  

information	
  is	
  needed	
  about	
  changes	
  in	
  risk	
  factors	
  in	
  the	
  intervening	
  years.	
  	
  For	
  example,	
  if	
  women	
  in	
  

the	
  treatment	
  arm	
  experienced	
  even	
  a	
  short	
  term	
  increase	
  in	
  the	
  risk	
  of	
  interpersonal	
  violence	
  relative	
  

to	
  the	
  control	
  arm,	
  this	
  might	
  lead	
  to	
  both	
  higher	
  likelihood	
  of	
  relapse	
  and	
  socio-­‐emotional	
  problems	
  in	
  

the	
  child.	
  	
  	
  

Interactions	
  between	
  different	
  risk	
  factors	
  in	
  early	
  childhood	
  are	
  evident	
  in	
  findings	
  of	
  an	
  independent	
  

association	
  between	
  maternal	
  depression	
  and	
  poor	
  growth	
  in	
  low	
  income	
  settings.32	
  There	
  is	
  also	
  

growing	
  evidence	
  that	
  inputs	
  such	
  as	
  nutrition	
  and	
  stimulation	
  interact	
  in	
  the	
  production	
  of	
  child	
  

developmental	
  outcomes33	
  and	
  previous	
  trials	
  in	
  which	
  depression	
  treatment	
  is	
  combined	
  with	
  

nutritional	
  and	
  parenting	
  components	
  are	
  among	
  the	
  most	
  successful.33	
  It	
  is	
  hence	
  possible	
  that,	
  in	
  

environments	
  with	
  multiple	
  adversities	
  (e.g.	
  malnutrition,	
  low	
  social	
  support,	
  overall	
  poor	
  health),	
  

treating	
  maternal	
  depression	
  alone	
  may	
  not	
  be	
  sufficient	
  to	
  address	
  children’s	
  cumulative	
  risk.21,	
  22,	
  34	
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Another	
  possibility	
  is	
  that	
  the	
  intervention	
  we	
  analyze	
  does	
  in	
  fact	
  have	
  a	
  positive	
  impact	
  on	
  child	
  

development	
  but	
  that	
  this	
  is	
  latent	
  at	
  age	
  seven,	
  becoming	
  discernible	
  at	
  a	
  later	
  stage	
  in	
  life.	
  One	
  

mechanism	
  by	
  which	
  this	
  may	
  occur	
  is	
  that	
  an	
  initially	
  small	
  difference	
  in	
  capabilities	
  between	
  children	
  

in	
  the	
  treated	
  and	
  control	
  arms	
  is	
  magnified	
  by	
  	
  “dynamic	
  complementarities”35	
  which	
  refers	
  to	
  the	
  

tendency	
  for	
  inputs	
  to	
  child	
  development	
  in	
  the	
  early	
  years	
  to	
  complement	
  one	
  another:	
  Cognitive	
  skills	
  

may	
  be	
  reinforced	
  by	
  non-­‐cognitive	
  skills.	
  Evidence	
  of	
  such	
  a	
  process	
  has	
  been	
  observed	
  in	
  pre-­‐school	
  

interventions	
  such	
  as	
  the	
  Project	
  STAR	
  in	
  which	
  differences	
  in	
  test	
  scores	
  were	
  visible	
  until	
  kindergarten,	
  

then	
  faded	
  away	
  but	
  re-­‐emerged	
  as	
  earnings	
  differences	
  in	
  adulthood.36	
  In	
  response	
  to	
  their	
  children’s	
  

health	
  in	
  the	
  early	
  years,	
  parents	
  may	
  reinforce	
  rather	
  than	
  compensate	
  and,	
  if	
  the	
  opportunities	
  arise,	
  

raise	
  their	
  investments	
  in	
  the	
  children	
  over	
  time.37	
  These	
  factors	
  will	
  tend	
  to	
  lead	
  to	
  continuously	
  

diverging	
  trajectories,	
  making	
  it	
  plausible	
  that	
  initially	
  small	
  differences	
  between	
  children	
  will	
  grow	
  

larger	
  as	
  they	
  age	
  and,	
  at	
  some	
  stage,	
  become	
  empirically	
  significant.	
  

Some	
  methodological	
  limitations	
  may	
  also	
  be	
  relevant.	
  It	
  is	
  possible	
  that	
  there	
  was	
  some	
  geographic	
  

diffusion	
  of	
  THP	
  components	
  over	
  time	
  between	
  the	
  lady	
  health	
  workers,	
  once	
  the	
  trial	
  ended.	
  	
  Hence	
  

women	
  in	
  the	
  control	
  arm	
  may	
  have	
  become	
  exposed	
  to	
  some	
  components	
  of	
  THP	
  and	
  thus	
  become	
  

similar	
  to	
  the	
  treatment	
  arm	
  women.	
  	
  It	
  is	
  difficult	
  to	
  determine	
  if	
  such	
  a	
  process	
  occurred	
  and	
  ideally	
  

data	
  would	
  have	
  been	
  available	
  from	
  time	
  points	
  between	
  the	
  end	
  of	
  the	
  intervention	
  trial	
  at	
  12	
  months	
  

post-­‐partum	
  and	
  this	
  7	
  year	
  follow-­‐up.	
  Potential	
  loss	
  of	
  randomization	
  through	
  loss-­‐to-­‐follow-­‐up,	
  

common	
  with	
  all	
  longitudinal	
  studies,	
  cannot	
  be	
  ruled	
  out,	
  although	
  there	
  was	
  little	
  evidence	
  of	
  

differential	
  attrition	
  between	
  study	
  arms.	
  	
  	
  

Reporting	
  bias	
  may	
  have	
  occurred	
  since	
  the	
  child	
  socio-­‐emotional	
  outcomes	
  were	
  mother	
  reported,	
  and	
  

it	
  is	
  possible	
  that	
  THP	
  intervened	
  women	
  had	
  become	
  more	
  emotionally	
  literate	
  thus	
  more	
  likely	
  to	
  

notice	
  specific	
  symptoms	
  in	
  their	
  children.	
  Similarly,	
  current	
  depressive	
  symptoms	
  may	
  have	
  influenced	
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maternal	
  report,	
  although	
  all	
  models	
  adjusted	
  for	
  current	
  depression.	
  	
  Factors	
  such	
  as	
  the	
  child’s	
  gender	
  

may	
  further	
  influence	
  how	
  the	
  mother	
  responds	
  to	
  questions,	
  in	
  addition	
  to	
  influencing	
  multiple	
  other	
  

factors	
  of	
  interest.	
  

Utilizing	
  measurement	
  tools	
  created	
  in	
  a	
  different	
  cultural	
  context	
  from	
  the	
  one	
  they	
  are	
  being	
  used	
  in	
  

raises	
  assessment	
  validity	
  issue.	
  This	
  was	
  especially	
  important	
  with	
  the	
  anxiety	
  measure,	
  the	
  SCAS,	
  

which,	
  to	
  our	
  knowledge,	
  has	
  not	
  been	
  previously	
  used	
  in	
  South	
  Asia.	
  We	
  conducted	
  extensive	
  testing,	
  

consultations	
  with	
  child	
  psychiatrists,	
  and	
  piloting,	
  but	
  were	
  not	
  able	
  to	
  conduct	
  a	
  formal	
  measure	
  

validation.	
  In	
  Asia,	
  the	
  SCAS	
  has	
  been	
  validated	
  in	
  China	
  among	
  8-­‐15	
  year	
  olds,	
  and	
  found	
  to	
  have	
  good	
  

convergent	
  and	
  divergent	
  validity	
  with	
  satisfactory	
  reliability.38	
  With	
  regard	
  to	
  modelling	
  associations	
  of	
  

interest,	
  heteroskedastic	
  error	
  terms	
  remained	
  with	
  various	
  SCAS	
  specifications;	
  while	
  not	
  expected	
  to	
  

bias	
  our	
  estimate,	
  this	
  might	
  lead	
  to	
  the	
  variance	
  being	
  estimated	
  with	
  error.	
  The	
  reliability	
  coefficient	
  

for	
  the	
  SDQ	
  TD	
  was	
  also	
  lower	
  than	
  coefficients	
  previously	
  reported	
  in	
  other	
  non-­‐Western	
  settings,	
  

suggesting	
  that	
  additional	
  validation	
  studies	
  may	
  be	
  needed	
  in	
  South	
  Asia15,	
  39-­‐42	
  The	
  comparisons	
  of	
  the	
  

reference	
  group	
  of	
  prenatally	
  non	
  depressed	
  women	
  with	
  trial	
  participants	
  is	
  based	
  on	
  observational	
  

data	
  (vs.	
  the	
  randomized	
  RCT	
  comparison)	
  and	
  hence	
  are	
  more	
  subject	
  to	
  bias	
  by	
  unmeasured	
  

confounders.	
  	
  We	
  included	
  multiple	
  statistical	
  controls	
  in	
  the	
  models,	
  including	
  for	
  current	
  depression,	
  

but	
  the	
  possibility	
  of	
  additional	
  bias	
  cannot	
  be	
  ruled	
  out.	
  

Finally,	
  there	
  remain	
  several	
  unexplored	
  cultural	
  factors	
  that	
  might	
  influence	
  child	
  development	
  and	
  

may	
  be	
  correlated	
  with	
  the	
  treatment.	
  For	
  example,	
  there	
  is	
  evidence	
  that	
  the	
  presence	
  of	
  

grandmothers	
  may	
  be	
  protective	
  against	
  maternal	
  depression.43	
  In	
  the	
  context	
  of	
  more	
  communal	
  child	
  

rearing	
  in	
  extended	
  families,	
  it	
  is	
  possible	
  that	
  a	
  resident	
  grandmother	
  took	
  on	
  more	
  early	
  child	
  rearing	
  

responsibilities	
  in	
  the	
  control	
  arm	
  where	
  the	
  mother	
  was	
  more	
  likely	
  to	
  remain	
  depressed	
  around	
  the	
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time	
  of	
  the	
  intervention.	
  The	
  child	
  would	
  thus	
  be	
  less	
  exposed	
  to	
  maternal	
  depression,	
  potentially	
  

making	
  children	
  between	
  treatment	
  and	
  control	
  arms	
  more	
  similar.	
  	
  

Conclusions	
  

Maternal	
  depression	
  influences	
  child	
  development,	
  hence	
  efforts	
  to	
  ameliorate	
  its	
  effects	
  should	
  be	
  an	
  

integral	
  part	
  of	
  maternal	
  and	
  child	
  health	
  programs.	
  However,	
  further	
  exploration	
  is	
  needed	
  to	
  

understand	
  the	
  types	
  of	
  interventions	
  that	
  are	
  needed	
  for	
  long	
  term	
  developmental	
  trajectory	
  

improvements.	
  	
  It	
  is	
  possible	
  that	
  the	
  most	
  successful	
  interventions	
  are	
  integrated	
  and	
  multi-­‐

component,	
  combining	
  a	
  perinatal	
  depression	
  program	
  with	
  nutrition	
  and	
  early	
  stimulation44.	
  	
  More	
  

understanding	
  is	
  also	
  needed	
  of	
  how	
  remission	
  of	
  depressive	
  symptoms	
  impacts	
  child	
  development,	
  

through	
  mechanisms	
  such	
  as	
  lack	
  of	
  maternal	
  warmth	
  or	
  sensitivity,	
  as	
  well	
  as	
  the	
  cultural	
  factors	
  that	
  

promote	
  resilience	
  and	
  promote	
  health	
  child	
  development.21,	
  45	
  Longer,	
  more	
  detailed	
  and	
  more	
  

frequent	
  follow-­‐up	
  is	
  thus	
  warranted	
  for	
  all	
  interventions.	
  	
  	
  	
  

Research	
  in	
  Context	
  

Evidence	
  before	
  this	
  study	
  

Before	
  we	
  undertook	
  this	
  study,	
  we	
  conducted	
  a	
  literature	
  review	
  on	
  existing	
  evidence	
  on	
  the	
  effect	
  of	
  

treating	
  perinatal	
  depression	
  on	
  longer	
  term	
  child	
  outcomes,	
  with	
  a	
  focus	
  on	
  lower	
  and	
  middle	
  income	
  

settings.	
  	
  Our	
  focus	
  was	
  on	
  randomized	
  trials	
  	
  since	
  causal	
  relationships	
  are	
  difficult	
  to	
  establish	
  from	
  

observational	
  studies,	
  given	
  the	
  many	
  environmental	
  factors	
  that	
  increase	
  both	
  risk	
  of	
  maternal	
  

depression	
  and	
  negative	
  child	
  outcomes.	
  	
  Evidence	
  from	
  RCTs	
  showed	
  that	
  treating	
  perinatal	
  depression	
  

can	
  improve	
  some	
  developmental	
  outcomes	
  among	
  children,	
  especially	
  in	
  the	
  short	
  term.9-­‐11,	
  22,	
  46	
  	
  

However	
  two	
  meta-­‐analyses	
  found	
  overall	
  support	
  mixed	
  for	
  evidence	
  of	
  improved	
  child	
  outcomes	
  with	
  

improvements	
  in	
  depression	
  symptoms	
  and	
  called	
  for	
  more	
  rigorous	
  research	
  in	
  this	
  area21,	
  47.	
  	
  	
  We	
  did	
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not	
  find	
  experimental	
  evidence	
  of	
  the	
  impact	
  of	
  treating	
  perinatal	
  depression	
  on	
  longer	
  term	
  child	
  

outcomes	
  in	
  a	
  lower	
  and	
  middle	
  income	
  setting.	
  Furthermore,	
  we	
  found	
  a	
  paucity	
  of	
  research	
  on	
  

maternal	
  depression	
  and	
  child	
  development	
  from	
  South	
  Asia.23,	
  48,	
  49	
  

Added	
  value	
  of	
  this	
  study	
  

This	
  study	
  provides	
  the	
  first	
  evidence	
  from	
  South	
  Asia	
  of	
  a	
  perinatal	
  depression	
  RCT	
  on	
  school	
  aged	
  child	
  

outcomes.	
  We	
  found	
  that	
  the	
  intervention	
  was	
  not	
  able	
  to	
  reduce	
  deficits	
  in	
  socio-­‐emotional	
  

functioning	
  that	
  exist	
  between	
  children	
  of	
  perinatally	
  depressed	
  and	
  non-­‐depressed	
  mothers,	
  even	
  after	
  

accounting	
  for	
  current	
  depressive	
  symptoms.	
  	
  	
  

Implications	
  

The	
  policy	
  and	
  practice	
  implications	
  of	
  this	
  finding	
  are	
  that	
  initial	
  evidence	
  of	
  positive	
  impact	
  of	
  an	
  

intervention	
  may	
  not	
  translate	
  to	
  longer	
  term	
  change.	
  	
  More	
  evidence	
  is	
  needed	
  on	
  the	
  types	
  of	
  

interventions	
  that	
  are	
  most	
  likely	
  to	
  have	
  longer	
  term	
  impact	
  on	
  improving	
  child	
  developmental	
  

trajectories.	
  Longer,	
  more	
  detailed	
  and	
  more	
  frequent	
  follow-­‐up	
  is	
  thus	
  warranted	
  for	
  all	
  interventions.	
  	
  	
  	
  

	
  

	
  



19	
  
	
  

Bibliography	
  

1.	
   Walker	
  SP,	
  Wachs	
  TD,	
  Grantham-­‐McGregor	
  S,	
  et	
  al.	
  Child	
  Development	
  1	
  Inequality	
  in	
  early	
  
childhood:	
  risk	
  and	
  protective	
  factors	
  for	
  early	
  child	
  development.	
  Lancet	
  2011;	
  378(9799):	
  1325-­‐38.	
  
2.	
   Goodman	
  SH,	
  Rouse	
  MH,	
  Connell	
  AM,	
  Broth	
  MR,	
  Hall	
  CM,	
  Heyward	
  D.	
  Maternal	
  Depression	
  and	
  
Child	
  Psychopathology:	
  A	
  Meta-­‐Analytic	
  Review.	
  Clin	
  Child	
  Fam	
  Psychol	
  Rev	
  2011;	
  14(1):	
  1-­‐27.	
  
3.	
   Kingston	
  D,	
  Tough	
  S.	
  Prenatal	
  and	
  Postnatal	
  Maternal	
  Mental	
  Health	
  and	
  School-­‐Age	
  Child	
  
Development:	
  A	
  Systematic	
  Review.	
  Matern	
  Child	
  Health	
  J	
  2014;	
  18(7):	
  1728-­‐41.	
  
4.	
   Murray	
  L,	
  Cooper	
  PJ.	
  Effects	
  of	
  postnatal	
  depression	
  on	
  infant	
  development.	
  Arch	
  Dis	
  Child	
  1997;	
  
77(2):	
  99-­‐101.	
  
5.	
   Stein	
  A,	
  Pearson	
  RM,	
  Goodman	
  SH,	
  et	
  al.	
  Effects	
  of	
  perinatal	
  mental	
  disorders	
  on	
  the	
  fetus	
  and	
  
child.	
  Lancet	
  2014;	
  384(9956):	
  1800-­‐19.	
  
6.	
   Walker	
  SP,	
  Wachs	
  TD,	
  Gardner	
  JM,	
  et	
  al.	
  Child	
  development	
  in	
  developing	
  countries	
  2	
  -­‐	
  Child	
  
development:	
  risk	
  factors	
  for	
  adverse	
  outcomes	
  in	
  developing	
  countries.	
  Lancet	
  2007;	
  369(9556):	
  145-­‐
57.	
  
7.	
   Almond	
  P.	
  Postnatal	
  depression	
  :	
  A	
  global	
  public	
  health	
  perspective.	
  Perspect	
  Public	
  Health	
  
2009;	
  129(5):	
  221-­‐27.	
  
8.	
   Rahman	
  A,	
  Patel	
  V,	
  Maselko	
  J,	
  Kirkwood	
  B.	
  The	
  neglected	
  'm'	
  in	
  MCH	
  programmes	
  -­‐	
  why	
  mental	
  
health	
  of	
  mothers	
  is	
  important	
  for	
  child	
  nutrition.	
  Trop	
  Med	
  Int	
  Health	
  2008;	
  13(4):	
  579-­‐83.	
  
9.	
   van	
  Doesum	
  KTM,	
  Riksen-­‐Walraven	
  JM,	
  Hosman	
  CMH,	
  Hoefnagels	
  C.	
  A	
  randomized	
  controlled	
  
trial	
  of	
  a	
  home-­‐visiting	
  intervention	
  aimed	
  at	
  preventing	
  relationship	
  problems	
  in	
  depressed	
  mothers	
  
and	
  their	
  infants.	
  Child	
  Dev	
  2008;	
  79(3):	
  547-­‐61.	
  
10.	
   Siegenthaler	
  E,	
  Munder	
  T,	
  Egger	
  M.	
  Effect	
  of	
  Preventive	
  Interventions	
  in	
  Mentally	
  Ill	
  Parents	
  on	
  
the	
  Mental	
  Health	
  of	
  the	
  Offspring:	
  Systematic	
  Review	
  and	
  Meta-­‐Analysis.	
  J	
  Am	
  Acad	
  Child	
  Adolesc	
  
Psychiatry	
  2012;	
  51(1):	
  8-­‐17.	
  
11.	
   Murray	
  L,	
  Cooper	
  PJ,	
  Wilson	
  A,	
  Romaniuk	
  H.	
  Controlled	
  trial	
  of	
  the	
  short-­‐	
  and	
  long-­‐term	
  effect	
  of	
  
psychological	
  treatment	
  of	
  post-­‐partum	
  depression	
  2.	
  Impact	
  on	
  the	
  mother-­‐child	
  relationship	
  and	
  child	
  
outcome.	
  Br	
  J	
  Psychiatry	
  2003;	
  182:	
  420-­‐27.	
  
12.	
   Kersten-­‐Alvarez	
  LE,	
  Hosman	
  CMH,	
  Riksen-­‐Walraven	
  JM,	
  van	
  Doesum	
  KTM,	
  Hoefnagels	
  C.	
  Long-­‐
term	
  effects	
  of	
  a	
  home-­‐visiting	
  intervention	
  for	
  depressed	
  mothers	
  and	
  their	
  infants.	
  J	
  Child	
  Psychol	
  
Psychiatry	
  2010;	
  51(10):	
  1160-­‐70.	
  
13.	
   NIPS.	
  Pakistan	
  Demographic	
  and	
  Health	
  Survey.	
  Islamabad,	
  Pakistan:	
  National	
  Institute	
  of	
  
Population	
  Studies,	
  2012-­‐13.	
  
14.	
   Rahman	
  A,	
  Malik	
  A,	
  Sikander	
  S,	
  Roberts	
  C,	
  Creed	
  F.	
  Cognitive	
  behaviour	
  therapy-­‐based	
  
intervention	
  by	
  community	
  health	
  workers	
  for	
  mothers	
  with	
  depression	
  and	
  their	
  infants	
  in	
  rural	
  
Pakistan:	
  a	
  cluster-­‐randomised	
  controlled	
  trial.	
  Lancet	
  2008;	
  372(9642):	
  902-­‐09.	
  
15.	
   Syed	
  EU,	
  Hussein	
  SA,	
  Mahmud	
  S.	
  Screening	
  for	
  emotional	
  and	
  behavioural	
  problems	
  amongst	
  5-­‐
11-­‐year-­‐old	
  school	
  children	
  in	
  Karachi,	
  Pakistan.	
  Soc	
  Psychiatry	
  Psychiatr	
  Epidemiol	
  2007;	
  42(5):	
  421-­‐27.	
  
16.	
   Syed	
  EU.	
  Comparing	
  the	
  Urdu	
  version	
  of	
  Strengths	
  and	
  Difficulties	
  Questionnaire	
  (SDQ)	
  and	
  the	
  
Child	
  Behavior	
  Checklist	
  (CBCL)	
  in	
  a	
  sample	
  of	
  5-­‐11	
  year	
  old	
  school	
  children	
  in	
  Karachi,	
  Pakistan.	
  Journal	
  
of	
  the	
  Pakistan	
  Psychiatric	
  Society	
  2007;	
  4(1):	
  15-­‐18.	
  
17.	
   Spence	
  SH.	
  A	
  measure	
  of	
  anxiety	
  symptoms	
  among	
  children.	
  Behav	
  Res	
  Ther	
  1998;	
  36(5):	
  545-­‐
66.	
  
18.	
   WHO.	
  Growth	
  reference	
  5-­‐19	
  years.	
  2014.	
  http://www.who.int/growthref/tools/en/	
  (accessed	
  
March	
  1,	
  2014	
  2014).	
  
19.	
   First	
  MB,	
  Spitzer	
  RL,	
  Gibbon	
  M,	
  Williams	
  JB.	
  Structured	
  Clinical	
  Interview	
  for	
  DSM-­‐IV-­‐TR	
  Axis	
  I	
  
Disorders,	
  Research	
  Version,	
  Non-­‐patient	
  Edition.	
  (SCID-­‐I/NP)	
  New	
  York:	
  Biometrics	
  Research,	
  New	
  York	
  
Psychiatric	
  Institute;	
  2002.	
  



20	
  
	
  

20.	
   Kessler	
  RC,	
  Bromet	
  EJ.	
  The	
  Epidemiology	
  of	
  Depression	
  Across	
  Cultures.	
  Annu	
  Rev	
  Public	
  Health	
  
2013;	
  34:	
  119-­‐38.	
  
21.	
   Gunlicks	
  ML,	
  Weissman	
  MM.	
  Change	
  in	
  child	
  psychopathology	
  with	
  improvement	
  in	
  parental	
  
depression:	
  A	
  systematic	
  review.	
  J	
  Am	
  Acad	
  Child	
  Adolesc	
  Psychiatry	
  2008;	
  47(4):	
  379-­‐89.	
  
22.	
   Forman	
  DR,	
  O'Hara	
  MW,	
  Stuart	
  S,	
  Gorman	
  LL,	
  Larsen	
  KE,	
  Coy	
  KC.	
  Effective	
  treatment	
  for	
  
postpartum	
  depression	
  is	
  not	
  sufficient	
  to	
  improve	
  the	
  developing	
  mother-­‐child	
  relationship.	
  Dev	
  
Psychopathol	
  2007;	
  19(2):	
  585-­‐602.	
  
23.	
   Black	
  MM,	
  Baqui	
  AH,	
  Zaman	
  K,	
  et	
  al.	
  Depressive	
  symptoms	
  among	
  rural	
  Bangladeshi	
  mothers:	
  
implications	
  for	
  infant	
  development.	
  J	
  Child	
  Psychol	
  Psychiatry	
  2007;	
  48(8):	
  764-­‐72.	
  
24.	
   Roth	
  TL,	
  Sweatt	
  JD.	
  Epigenetic	
  mechanisms	
  and	
  environmental	
  shaping	
  of	
  the	
  brain	
  during	
  
sensitive	
  periods	
  of	
  development.	
  J	
  Child	
  Psychol	
  Psychiatry	
  2011;	
  52(4):	
  398-­‐408.	
  
25.	
   Meaney	
  MJ,	
  Szyf	
  M,	
  Seckl	
  JR.	
  Epigenetic	
  mechanisms	
  of	
  perinatal	
  programming	
  of	
  
hypothalamic-­‐pituitary-­‐adrenal	
  function	
  and	
  health.	
  Trends	
  Mol	
  Med	
  2007;	
  13(7):	
  269-­‐77.	
  
26.	
   Cooper	
  PJ,	
  Tomlinson	
  M,	
  Swartz	
  L,	
  Woolgar	
  M,	
  Murray	
  L,	
  Molteno	
  C.	
  Post-­‐partum	
  depression	
  
and	
  the	
  mother-­‐infant	
  relationship	
  in	
  a	
  South	
  African	
  peri-­‐urban	
  settlement.	
  Br	
  J	
  Psychiatry	
  1999;	
  175:	
  
554-­‐58.	
  
27.	
   van	
  Ijzendoorn	
  MH,	
  Juffer	
  F.	
  The	
  Emanuel	
  Miller	
  Memorial	
  Lecture	
  2006:	
  Adoption	
  as	
  
intervention.	
  Meta-­‐analytic	
  evidence	
  for	
  massive	
  catch-­‐up	
  and	
  plasticity	
  in	
  physical,	
  socio-­‐emotional,	
  
and	
  cognitive	
  development.	
  J	
  Child	
  Psychol	
  Psychiatry	
  2006;	
  47(12):	
  1228-­‐45.	
  
28.	
   Reynolds	
  AJ,	
  Temple	
  JA,	
  Ou	
  SR,	
  Arteaga	
  IA,	
  White	
  BAB.	
  School-­‐Based	
  Early	
  Childhood	
  Education	
  
and	
  Age-­‐28	
  Well-­‐Being:	
  Effects	
  by	
  Timing,	
  Dosage,	
  and	
  Subgroups.	
  Science	
  2011;	
  333(6040):	
  360-­‐64.	
  
29.	
   Frankenhuis	
  WE,	
  Del	
  Giudice	
  M.	
  When	
  Do	
  Adaptive	
  Developmental	
  Mechanisms	
  Yield	
  
Maladaptive	
  Outcomes?	
  Dev	
  Psych	
  2012;	
  48(3):	
  628-­‐42.	
  
30.	
   Hanington	
  L,	
  Heron	
  J,	
  Stein	
  A,	
  Ramchandani	
  P.	
  Parental	
  depression	
  and	
  child	
  outcomes	
  -­‐	
  is	
  
marital	
  conflict	
  the	
  missing	
  link?	
  Child	
  Care	
  Health	
  and	
  Development	
  2012;	
  38(4):	
  520-­‐29.	
  
31.	
   Koss	
  KJ,	
  George	
  MRW,	
  Davies	
  PT,	
  Cicchetti	
  D,	
  Cummings	
  EM,	
  Sturge-­‐Apple	
  ML.	
  Patterns	
  of	
  
Children's	
  Adrenocortical	
  Reactivity	
  to	
  Interparental	
  Conflict	
  and	
  Associations	
  With	
  Child	
  Adjustment:	
  A	
  
Growth	
  Mixture	
  Modeling	
  Approach.	
  Dev	
  Psych	
  2013;	
  49(2):	
  317-­‐26.	
  
32.	
   Rahman	
  A,	
  Iqbal	
  Z,	
  Bunn	
  J,	
  Lovel	
  H,	
  Harrington	
  R.	
  Impact	
  of	
  maternal	
  depression	
  on	
  infant	
  
nutritional	
  status	
  and	
  illness	
  -­‐	
  A	
  cohort	
  study.	
  Arch	
  Gen	
  Psychiatry	
  2004;	
  61(9):	
  946-­‐52.	
  
33.	
   Tomlinson	
  M,	
  Rahman	
  A,	
  Sanders	
  D,	
  Maselko	
  J,	
  Rotheram-­‐Borus	
  MJ.	
  Leaveraging	
  
paraprofessionala	
  and	
  family	
  strengths	
  to	
  improve	
  coverage	
  and	
  penetration	
  of	
  nutrition	
  and	
  early	
  child	
  
development	
  services.	
  In:	
  Black	
  MM,	
  Dewey	
  KG,	
  eds.	
  Every	
  Child's	
  Potential:	
  Integrating	
  Nutrition	
  and	
  
Early	
  Childhood	
  Development	
  Interventions.	
  Oxford:	
  Blackwell	
  Science	
  Publ;	
  2014:	
  162-­‐71.	
  
34.	
   Barker	
  ED,	
  Copeland	
  W,	
  Maughan	
  B,	
  Jaffee	
  SR,	
  Uher	
  R.	
  Relative	
  impact	
  of	
  maternal	
  depression	
  
and	
  associated	
  risk	
  factors	
  on	
  offspring	
  psychopathology.	
  Br	
  J	
  Psychiatry	
  2012;	
  200(2):	
  124-­‐29.	
  
35.	
   Cunha	
  F,	
  Heckman	
  J.	
  The	
  Technology	
  of	
  Skill	
  Formation.	
  Am	
  Econ	
  Rev	
  2007;	
  97(2):	
  31-­‐47.	
  
36.	
   Chetty	
  R,	
  Friedman	
  J,	
  Hilger	
  N,	
  Saez	
  N,	
  Schanzaenbach	
  D,	
  Yagan	
  D.	
  How	
  does	
  your	
  kindergarten	
  
classroom	
  affect	
  your	
  earnings?	
  	
  Evidence	
  from	
  Project	
  START.	
  Quarterly	
  Journal	
  of	
  Economics	
  2011;	
  
126(4):	
  1593-­‐660.	
  
37.	
   Almond	
  D,	
  Mazumder	
  B.	
  Fetal	
  origins	
  and	
  parental	
  responses.	
  Annual	
  Review	
  of	
  Economics	
  
2013;	
  5:	
  37-­‐56.	
  
38.	
   Zhao	
  JX,	
  Xing	
  XP,	
  Wang	
  MF.	
  Psychometric	
  properties	
  of	
  the	
  Spence	
  Children's	
  Anxiety	
  Scale	
  
(SCAS)	
  in	
  Mainland	
  Chinese	
  children	
  and	
  adolescents.	
  J	
  Anxiety	
  Disord	
  2012;	
  26(7):	
  728-­‐36.	
  
39.	
   Syed	
  EU,	
  Hussein	
  SA,	
  Azam	
  SI,	
  Khan	
  AG.	
  Comparison	
  of	
  Urdu	
  Version	
  of	
  Strengths	
  and	
  
Difficulties	
  Questionnaire	
  (SDQ)	
  and	
  the	
  Child	
  Behaviour	
  Check	
  List	
  (CBCL)	
  Amongst	
  Primary	
  School	
  
Children	
  in	
  Karachi.	
  JCPSP-­‐J	
  Coll	
  Physicians	
  Surg	
  2009;	
  19(6):	
  375-­‐79.	
  



21	
  
	
  

40.	
   Syed	
  EU,	
  Hussein	
  SA,	
  Haidry	
  SEZ.	
  Prevalence	
  of	
  emotional	
  and	
  behavioural	
  problems	
  among	
  
primary	
  school	
  children	
  in	
  Karachi,	
  Pakistan	
  -­‐	
  multi	
  informant	
  survey.	
  Indian	
  J	
  Pediatr	
  2009;	
  76(6):	
  623-­‐
27.	
  
41.	
   El-­‐Keshky	
  M,	
  Emam	
  M.	
  Emotional	
  and	
  behavioural	
  difficulties	
  in	
  children	
  referred	
  for	
  learning	
  
disabilities	
  from	
  two	
  Arab	
  countries:	
  A	
  cross-­‐cultural	
  examination	
  of	
  the	
  Strengths	
  and	
  Difficulties	
  
Questionnaire.	
  Res	
  Dev	
  Disabil	
  2015;	
  36:	
  459-­‐69.	
  
42.	
   Doi	
  Y,	
  Ishihara	
  K,	
  Uchiyama	
  M.	
  Reliability	
  of	
  the	
  Strengths	
  and	
  Difficulties	
  Questionnaire	
  in	
  
Japanese	
  Preschool	
  Children	
  Aged	
  4-­‐6	
  Years.	
  J	
  Epidemiol	
  2014;	
  24(6):	
  514-­‐18.	
  
43.	
   Rahman	
  A,	
  Iqbal	
  Z,	
  Harrington	
  R.	
  Life	
  events,	
  social	
  support	
  and	
  depression	
  in	
  childbirth:	
  
perspectives	
  from	
  a	
  rural	
  community	
  in	
  the	
  developing	
  world.	
  Psychol	
  Med	
  2003;	
  33(7):	
  1161-­‐67.	
  
44.	
   Baker-­‐Henningham	
  H,	
  Powell	
  C,	
  Walker	
  S,	
  Grantham-­‐McGregor	
  S.	
  The	
  effect	
  of	
  early	
  stimulation	
  
on	
  maternal	
  depression:	
  a	
  cluster	
  randomised	
  controlled	
  trial.	
  Arch	
  Dis	
  Child	
  2005;	
  90(12):	
  1230-­‐34.	
  
45.	
   Maselko	
  J,	
  Kubzansky	
  L,	
  Lipsitt	
  L,	
  Buka	
  S.	
  Mother's	
  affection	
  at	
  8	
  months	
  predicts	
  emotional	
  
distress	
  in	
  adulthood.	
  J	
  Epidemiol	
  Community	
  Health	
  2011;	
  65:	
  621-­‐25.	
  
46.	
   Toth	
  SL,	
  Rogosch	
  FA,	
  Manly	
  JT,	
  Cicchetti	
  D.	
  The	
  efficacy	
  of	
  toddler-­‐parent	
  psychotherapy	
  to	
  
reorganize	
  attachment	
  in	
  the	
  young	
  offspring	
  of	
  mothers	
  with	
  major	
  depressive	
  disorder:	
  A	
  randomized	
  
preventive	
  trial.	
  Journal	
  of	
  Consulting	
  and	
  Clinical	
  Psychology	
  2006;	
  74(6):	
  1006-­‐16.	
  
47.	
   Poobalan	
  AS,	
  Aucott	
  LS,	
  Ross	
  L,	
  Smith	
  WCS,	
  Helms	
  PJ,	
  Williams	
  JHG.	
  Effects	
  of	
  treating	
  postnatal	
  
depression	
  on	
  mother-­‐infant	
  interaction	
  and	
  child	
  development	
  -­‐	
  Systematic	
  review.	
  Br	
  J	
  Psychiatry	
  
2007;	
  191:	
  378-­‐86.	
  
48.	
   Ali	
  NS,	
  Mahmud	
  S,	
  Khan	
  A,	
  Ali	
  BS.	
  Impact	
  of	
  postpartum	
  anxiety	
  and	
  depression	
  on	
  child's	
  
mental	
  development	
  from	
  two	
  peri-­‐urban	
  communities	
  of	
  Karachi,	
  Pakistan:	
  a	
  quasi-­‐experimental	
  study.	
  
BMC	
  Psychiatry	
  2013;	
  13.	
  
49.	
   Patel	
  V,	
  DeSouza	
  N,	
  Rodrigues	
  M.	
  Postnatal	
  depression	
  and	
  infant	
  growth	
  and	
  development	
  in	
  
low	
  income	
  countries:	
  a	
  cohort	
  study	
  from	
  Goa,	
  India.	
  Arch	
  Dis	
  Child	
  2003;	
  88(1):	
  34-­‐37.	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  



22	
  
	
  

	
  

	
  



23	
  
	
  

	
  

	
  



24	
  
	
  

	
  

	
  

	
  



25	
  
	
  

	
  

	
  



26	
  
	
  

	
  

	
  



27	
  
	
  

	
  

	
  



28	
  
	
  

	
  

	
  



29	
  
	
  

	
  

	
  



30	
  
	
  

	
  


