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What is prevention? 

LEVELS OF PREVENTION 

PRIMORDIAL 
PREVENTION 

Establish or maintain 
conditions to minimize 

hazards to health 

PRIMARY 
PREVENTION 

Prevent disease well 
before it develops. 
Reduce risk factors  

SECONDARY 
PREVENTION 
Early detection of 

disease (screening and 
intervention for pre-

diabetes) 

TERTIARY 
PREVENTION 
Treat established 

disease to prevent 
deterioration 

Whole population 
through public health 

policy 

Whole population: 
selected groups and 
healthy individuals 

Selected individuals, 
high risk patients Patients 

Advocacy for social 
change to make physical 

activity easier 

e.g. exercise advice as 
part of cardiac 
rehabilitation 

Primary care advice as 
part of routine 
consultation 

e.g. primary care risk 
factor reduction for those 
at risk of chronic disease, 

falls, injury 





Efficacy of preventive interventions in medicine:  
Prevention of diabetes 



Efficacy of preventive interventions in medicine:  
Prevention of cancer 





Prevention in psychiatry: A neglected topic? 
Number of Pubmed citations  for each search term 
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Prevention in psychiatry, a neglected topic 



UK Mental Health Research Funding Report. MQ Landscape Analysis. April, 2015 

On average, less than 4% of UK mental health research (£4.5m) goes directly on 
prevention.  

Prevention in psychiatry, a neglected topic 



Reasons for lack of prevention in 
mental health   

•  It is not possible 
 

•  It is too expensive 



Efficacy of primary prevention in child and 
adolescent mental health 



ORs>1 indicate protective effect of stimulant use 

Pooled OR=1.9.  
CI [1.1-3.6], p=0.037 

Can treatment of childhood disorders prevent 
adult mental disorders? 



Reasons for lack of prevention in 
mental health   

•  It is not possible 
 

•  It is too expensive 



Prevention in psychiatry pays off 

Knapp, McDaid and Parsonage, 2011 



An example of a cost-efficient preventive 
intervention in children 



Reasons for lack of prevention in 
mental health   

•  It is not possible 
 

•  It is too expensive 



Why we get it all (or almost all) 
wrong? 

•  We act too late 



Efficacy of preventive interventions in medicine:  
Reduction in mortality by quitting smoking 

Doll et al., BMJ 2004 



Critical periods for intervention 
Theoretical Model of the Relationship Among the Duration of Symptoms of Acute MI 
Before Reperfusion Therapy, Mortality Reduction, and Extent of Myocardial Salvage 

Gersh et al.,  



Speakers’s notes to the previous slide: 
Cri$cal	
  periods	
  of	
  interven$on:	
  For	
  myocardial	
  infarc.on	
  the	
  ul.mate	
  goal	
  of	
  treatment	
  and	
  the	
  op.mal	
  therapeu.c	
  op.on	
  
also	
  depend	
  on	
  the	
  .me	
  point	
  when	
  the	
  interven.on	
  strategy	
  is	
  implemented.	
  	
  
	
  
Mortality	
  reduc.on	
  as	
  a	
  benefit	
  of	
  reperfusion	
  therapy	
  is	
  greatest	
  in	
  the	
  first	
  2	
  to	
  3	
  hours	
  a=er	
  the	
  onset	
  of	
  symptoms	
  of	
  acute	
  
myocardial	
  infarc.on	
  (MI),	
  most	
  likely	
  a	
  consequence	
  of	
  myocardial	
  salvage.	
  The	
  exact	
  dura$on	
  of	
  this	
  cri$cal	
  early	
  period	
  may	
  
be	
  affected	
  by	
  several	
  factors,	
  including	
  the	
  presence	
  of	
  func$oning	
  collateral	
  coronary	
  arteries,	
  ischemic	
  precondi$oning,	
  
myocardial	
  oxygen	
  demands,	
  and	
  dura$on	
  of	
  sustained	
  ischemia.	
  AAer	
  this	
  early	
  period,	
  the	
  magnitude	
  of	
  the	
  mortality	
  benefit	
  is	
  
much	
  reduced,	
  and	
  as	
  the	
  mortality	
  reduc$on	
  curve	
  flaDens,	
  $me	
  to	
  reperfusion	
  therapy	
  is	
  less	
  cri$cal.	
  If	
  a	
  treatment	
  strategy,	
  
such	
  as	
  facilitated	
  percutaneous	
  coronary	
  interven$on	
  (PCI),	
  is	
  able	
  to	
  move	
  pa$ents	
  back	
  up	
  the	
  curve,	
  a	
  benefit	
  would	
  be	
  
expected.	
  The	
  magnitude	
  of	
  the	
  benefit	
  will	
  depend	
  on	
  how	
  far	
  up	
  the	
  curve	
  the	
  pa$ent	
  can	
  be	
  shiAed.	
  The	
  benefit	
  of	
  a	
  shiA	
  from	
  
points	
  A	
  or	
  B	
  to	
  point	
  C	
  would	
  be	
  substan$al,	
  but	
  the	
  benefit	
  of	
  a	
  shiA	
  from	
  point	
  A	
  to	
  point	
  B	
  would	
  be	
  small.	
  A	
  treatment	
  
strategy	
  that	
  delays	
  therapy	
  during	
  the	
  early	
  cri$cal	
  period,	
  such	
  as	
  pa$ent	
  transfer	
  for	
  PCI,	
  would	
  be	
  harmful	
  (shiA	
  from	
  point	
  D	
  
to	
  point	
  C	
  or	
  point	
  B).	
  Between	
  6	
  and	
  12	
  hours	
  a=er	
  the	
  onset	
  of	
  symptoms,	
  opening	
  the	
  infarct-­‐related	
  artery	
  is	
  the	
  primary	
  
goal	
  of	
  reperfusion	
  therapy,	
  and	
  primary	
  PCI	
  is	
  preferred	
  over	
  fibrinoly.c	
  therapy.	
  	
  
 
 





Critical periods for intervention 

Graph developed by Council for Early Child Development (Nash 1997, Early Years Study 1999, Shonkoff 2000) 



Speaker’s	
  notes	
  to	
  the	
  previous	
  slide:	
  
The	
  onset	
  of	
  the	
  first	
  psychiatric	
  symptoms	
  in	
  children	
  may	
  be	
  already	
  too	
  late.	
  In	
  subjects	
  with	
  vulnerability,	
  symptoms	
  arise	
  
according	
  to	
  the	
  stage	
  of	
  development	
  (pathoplasty).	
  For	
  example	
  at	
  age	
  6,	
  the	
  most	
  common	
  forms	
  of	
  manifesta$on	
  of	
  
vulnerability	
  will	
  be	
  inaDen$on-­‐hyperac$vity,	
  anxiety	
  and	
  cogni$ve	
  difficul$es,	
  as	
  other	
  cogni$ve	
  func$ons	
  are	
  s$ll	
  immature.	
  As	
  
.me	
  goes	
  by,	
  this	
  vulnerability	
  can	
  crystallise	
  into	
  different	
  phenotypic	
  expressions.	
  This	
  means	
  that	
  it	
  is	
  difficult	
  to	
  establish	
  
the	
  moment	
  “before” the	
  illness	
  arises,	
  when	
  preven$on	
  could	
  take	
  place,	
  as	
  ADHD	
  symptoms	
  for	
  instance	
  may	
  already	
  
represent	
  an	
  early	
  manifesta$on	
  of	
  an	
  adult	
  disorder	
  such	
  as	
  BD	
  or	
  schizophrenia.	
  	
  
 



Critical periods for intervention 
CRITICAL PERIODS IN BRAIN DEVELOPMENT 

Graph developed by Council for Early Child Development (Nash 1997, Early Years Study 1999, Shonkoff 2000) 



Speaker’s	
  notes	
  to	
  the	
  previous	
  slide:	
  
The	
  onset	
  of	
  the	
  first	
  psychiatric	
  symptoms	
  in	
  children	
  may	
  be	
  already	
  too	
  late.	
  In	
  subjects	
  with	
  vulnerability,	
  symptoms	
  arise	
  
according	
  to	
  the	
  stage	
  of	
  development	
  (pathoplasty).	
  For	
  example	
  at	
  age	
  6,	
  the	
  most	
  common	
  forms	
  of	
  manifesta$on	
  of	
  
vulnerability	
  will	
  be	
  inaDen$on-­‐hyperac$vity,	
  anxiety	
  and	
  cogni$ve	
  difficul$es,	
  as	
  other	
  cogni$ve	
  func$ons	
  are	
  s$ll	
  immature.	
  As	
  
.me	
  goes	
  by,	
  this	
  vulnerability	
  can	
  crystallise	
  into	
  different	
  phenotypic	
  expressions.	
  This	
  means	
  that	
  it	
  is	
  difficult	
  to	
  establish	
  
the	
  moment	
  “before” the	
  illness	
  arises,	
  when	
  preven$on	
  could	
  take	
  place,	
  as	
  ADHD	
  symptoms	
  for	
  instance	
  may	
  already	
  
represent	
  an	
  early	
  manifesta$on	
  of	
  an	
  adult	
  disorder	
  such	
  as	
  BD	
  or	
  schizophrenia.	
  	
  



Critical periods for intervention 
AN EXAMPLE: EARLY INTERVENTION IN AUTISM 

Fenske et al.,  



Speaker’s notes to the previous slide: 
This	
  study	
  compared	
  treatment	
  outcomes	
  in	
  nine	
  au$s$c	
  children	
  who	
  began	
  receiving	
  intensive	
  behavioural	
  interven$on	
  prior	
  
to	
  60	
  months	
  of	
  age	
  with	
  outcomes	
  in	
  nine	
  other	
  children	
  who	
  entered	
  the	
  same	
  interven$on	
  programme	
  aAer	
  60	
  months	
  of	
  age.	
  
The	
  18	
  children	
  in	
  the	
  sample	
  included	
  all	
  children	
  served	
  by	
  the	
  Princeton	
  Child	
  Development	
  Ins$tute's	
  day	
  school	
  and	
  
treatment	
  programme	
  during	
  the	
  period	
  1975-­‐83	
  who	
  were	
  diagnosed	
  with	
  au$sm	
  and	
  who	
  had	
  either	
  (a)	
  achieved	
  posi$ve	
  
discharge	
  or	
  (b)	
  been	
  enrolled	
  in	
  the	
  programme	
  for	
  24	
  months	
  or	
  longer	
  and	
  needed	
  to	
  con$nue	
  receiving	
  programme	
  services.	
  
Age	
  at	
  programme	
  entry	
  was	
  found	
  to	
  be	
  strongly	
  related	
  to	
  posi$ve	
  treatment	
  outcome	
  (i.e.	
  children's	
  con$nuing	
  to	
  live	
  with	
  
their	
  natural	
  parents	
  and	
  aDend	
  mainstream	
  school	
  classes).	
  This	
  inves$ga$on	
  underlines	
  the	
  importance	
  of	
  early	
  behavioural	
  
interven$on	
  for	
  children	
  with	
  au$sm.	
  
 



Why do we get it all (or almost all) 
wrong? 

•  We act too late 

•  Prevention is a politician’s decision: 
– They are adults 
– They think this is something they will never use 
–   Its pays off in the long term (and cannot be sold 

in the next 4 years) 





Don	
  Juan	
  de	
  Palafox	
  y	
  Mendoza	
  
	
  
“Kingdoms	
  that	
  govern	
  with	
  
remedies	
  rather	
  than	
  preven$on	
  
are	
  headed	
  for	
  disaster”	
  
	
  
	
  
	
  
	
  
	
  
(June	
  26,	
  1600	
  –	
  October	
  1,	
  1659)	
  



Why do we get it all (or almost all) 
wrong? 

•  We act too late 

•  Prevention is a politician’s decision: 
– They are adults 
– They think this is something they will never use 
–   Its pays off in the long term (and cannot be sold 

in the next 4 years) 

•  Lack of integration between child and adult 
services 
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Lee, Heimer et al.,  

Childhood and adolescence as phases of major 
changes 

This	
  leads	
  to	
  increased	
  
vulnerability	
  but	
  also	
  
provides	
  windows	
  of	
  
opportunity	
  for	
  
intervening.	
  	
  
 



Early developmental signs in psychosis 

Neuromotor and Minor 
Physical Anomalies 

Sitting, walking, and 
standing delays Potty training delays 

Poor coordination and 
clumsiness, unusual 

movements 

Speech/Language/ 
Hearing 

Delays in speech and 
in receptive language, 
hearing impairments 

Poor abnormal speech 
acquisition and quality; 

abnormal language 
including echolalia, 

meaningless laughter 

Socioemotional 
Behavior 

Preference for solitary 
play; less joy,  

more negative affect 

More internalizing and 
externalizing disorders, 
psychotic symptoms at 

age 11-14 

Cognition Poorer IQ scores 

Poorer IQ scores,  
declines in IQ scores 

from 4-7 years, poorer 
performance in other 

cognitive tasks 

Newborn-3 months Infancy 
3-12 months 

Toddler- Pre-schooler 
1-4 years 

Elementary school 
5-12 years 

Adapted from Liu et al. Schizophrenia Bulletin, 2015.  



Burmeister et al., 

What are we trying to prevent when 
we try to prevent psychosis? 



Speaker’s	
  notes	
  to	
  the	
  previous	
  slide:	
  
Psychiatric	
  disorders	
  oAen	
  overlap	
  and	
  might	
  be	
  extremes	
  of	
  personality	
  traits.	
  
Gene$c	
  vulnerabili$es	
  for	
  psychiatric	
  disorders	
  are	
  shown	
  as	
  emerging	
  from	
  the	
  extreme	
  end	
  of	
  normal	
  
popula$on	
  varia$ons	
  of	
  personality,	
  illustrated	
  as	
  different	
  background	
  shades	
  of	
  mood,	
  anxiety,	
  cogni$ve	
  
processing	
  and	
  voli$on.	
  Gene$c	
  factors	
  affec$ng	
  levels	
  of	
  these	
  underlying	
  traits,	
  in	
  interac$on	
  with	
  addi$onal	
  
gene$c	
  and	
  environmental	
  factors,	
  can	
  lead	
  to	
  psychiatric	
  disorders	
  subsequently	
  	
  shown	
  here	
  are	
  bipolar	
  
disorder,	
  schizophrenia,	
  depression	
  and	
  anxiety	
  disorders	
  —	
  the	
  symptoms	
  and	
  gene$c	
  risk	
  factors	
  of	
  which	
  
are	
  in	
  part	
  unique	
  and	
  in	
  part	
  overlapping.	
  Psychosis	
  and	
  panic	
  are	
  pathological	
  traits	
  and	
  are	
  not	
  a	
  formal	
  
diagnos$c	
  category,	
  but	
  are	
  associated	
  with	
  several	
  psychiatric	
  diagnoses.	
  Because	
  not	
  all	
  disorders	
  can	
  be	
  
covered	
  in	
  two	
  dimensions;	
  interac$ons	
  and	
  overlaps	
  exist	
  in	
  many	
  more	
  dimensions	
  than	
  can	
  be	
  represented	
  
here	
  (for	
  example,	
  depression	
  and	
  anxiety	
  are	
  also	
  present	
  in	
  schizophrenia).	
  
	
  
	
  
 



Insomnia 

Worry  

Anergia 

Anxiety
  

Anxiety
  

Avoidance 

Panic   

SPECIFIC RISK FACTORS FOR 
ANXIETY DISORDERS 

Insomnia 

Anergia 

Low  
mood   

Guilt   

Low 
mood 

SPECIFIC RISK FACTORS FOR 
MOOD DISORDERS 

Worry  

Avolition 

Hallucinations
  

Delusions 

SPECIFIC RISK FACTORS FOR 
PSYCHOTIC DISORDERS 

Anergia Slowed 
thought 

Insomnia 

Dysphoria 

Aberrant 
salience 

Anxiety syndrome Mood syndrome Psychosis 
syndrome 

Risk factor silos and the pathways to specific (DSM5) conditions 



Stage 0 
asymptomatic 

Stage 1a 
distress disorder 

Stage 1b 
distress disorder 
+ sub-threshold 

specificity 

Stage 2 
first treated 

episode 

Stage 3 
recurrence or 
persistence 

Stage 4 
treatment 
resistance 

In
cr

ea
si
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 s

ym
pt
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 s
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ci

fic
ity

 
an

d 
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lit
y 

schizophrenia 

bipolar 
disorder 

depressive 
disorder 

substance 
misuse 

anxiety 
disorder 

early intervention focus 

Early manifestations of mental disorders are 
non-specific: pluripotentiality and staging	
  

“The principle could be that we should allow no more specificity in the diagnostic term or label than is 
necessary to guide treatment selection.”	
  
 



 

 
 
 
 

PGC, Lancet, 2013 

Shared genetic risk factors among 
neurodevelopmental disorders 



Speaker’s	
  notes	
  to	
  the	
  previous	
  slide:	
  
	
  
•  Genes	
  involved	
  in	
  neuroplas$city	
  provide	
  suscep$bility	
  for	
  the	
  development	
  of	
  schizophrenia,	
  BD	
  and	
  schizoaffec$ve	
  

disorder.	
  	
  
•  Fig.	
  1.	
  Simplified	
  hypothesised	
  rela$onship	
  between	
  specific	
  suscep$bility	
  genes	
  (above	
  the	
  black	
  line)	
  and	
  clinical	
  

phenotype	
  (below	
  the	
  line)	
  using	
  the	
  model	
  outlined	
  in	
  Craddock	
  and	
  Owen.	
  The	
  overlapping	
  ellipses	
  represent	
  overlapping	
  
sets	
  of	
  genes:	
  red	
  influencing	
  suscep$bility	
  to	
  phenotypes	
  with	
  prominent	
  schizophrenia-­‐like	
  features,	
  blue	
  to	
  prominent	
  
mood	
  features,	
  and	
  green	
  to	
  phenotypes	
  with	
  a	
  prominent	
  mix	
  of	
  both	
  types	
  of	
  feature.	
  These	
  assignments	
  are	
  based	
  on	
  
current	
  data	
  and	
  are	
  likely	
  to	
  require	
  revision	
  as	
  more	
  data	
  accumulate.	
  

	
  
 



Psychopathology in the offspring of patients with 
schizophrenia, bipolar disorder or depression 

Rasic et al., Schiz Bulletin 2014 



Speaker’s	
  notes	
  to	
  the	
  previous	
  slide:	
  
	
  
•  Meta-­‐analyses	
  of	
  absolute	
  and	
  rela$ve	
  rates	
  of	
  mental	
  disorders	
  in	
  offspring	
  of	
  parents	
  with	
  schizophrenia,	
  bipolar	
  disorder,	
  

or	
  depression	
  in	
  family	
  high-­‐risk	
  studies	
  published	
  by	
  December	
  2012.	
  Results:	
  We	
  included	
  33	
  studies	
  with	
  3863	
  offspring	
  
of	
  parents	
  with	
  SMI	
  and	
  3158	
  control	
  offspring.	
  

•  Offspring	
  of	
  parents	
  with	
  SMI	
  had	
  a	
  32%	
  probability	
  of	
  developing	
  SMI	
  by	
  early	
  adulthood	
  (95%	
  CI:	
  24%–42%)	
  by	
  
adulthood	
  (age	
  >20).	
  This	
  risk	
  was	
  more	
  than	
  twice	
  that	
  of	
  control	
  offspring	
  (risk	
  ra.o	
  [RR]	
  2.52;	
  95%	
  CI	
  2.08–3.06,	
  P	
  <	
  .
001).	
  High-­‐risk	
  offspring	
  had	
  a	
  significantly	
  increased	
  rate	
  of	
  the	
  disorder	
  present	
  in	
  the	
  parent	
  (RR	
  =	
  3.59;	
  95%	
  CI:	
  2.57–
5.02,	
  P	
  <	
  .001)	
  and	
  of	
  other	
  types	
  of	
  SMI	
  (RR	
  =	
  1.92;	
  95%	
  CI:	
  1.48–2.49,	
  P	
  <	
  .001).	
  The	
  risk	
  of	
  mood	
  disorders	
  was	
  
significantly	
  increased	
  among	
  offspring	
  of	
  parents	
  with	
  schizophrenia	
  (RR	
  =	
  1.62;	
  95%	
  CI:	
  1.02–2.58;	
  P	
  =	
  .042).	
  The	
  risk	
  of	
  
schizophrenia	
  was	
  significantly	
  increased	
  in	
  offspring	
  of	
  parents	
  with	
  bipolar	
  disorder	
  (RR	
  =	
  6.42;	
  95%	
  CI:	
  2.20–18.78,	
  P	
  <	
  .
001)	
  but	
  not	
  among	
  offspring	
  of	
  parents	
  with	
  depression	
  (RR	
  =	
  1.71;	
  95%	
  CI:	
  0.19–15.16,	
  P	
  =	
  .631).	
  

	
  
 



Zammit et al., Arch Gen Psychiatry. 2004;61(4):354-360.  

Children with low IQ are at risk of psychosis and 
other mental disorders 



Speaker’s	
  notes	
  to	
  the	
  previous	
  slide:	
  
	
  
•  Adjusted	
  odds	
  ra$os	
  (ORs)	
  ploDed	
  against	
  IQ	
  scores	
  for	
  schizophrenia,	
  bipolar	
  disorder,	
  severe	
  depression,	
  and	
  other	
  non-­‐

affec$ve	
  psychoses.	
  Highest	
  IQ	
  score	
  (coded	
  as	
  9)	
  is	
  the	
  baseline	
  category	
  (OR	
  =	
  1.0).	
  

•  Par.cipants	
  	
  Popula$on-­‐based	
  sample	
  of	
  50	
  087	
  male	
  subjects.	
  Data	
  were	
  available	
  on	
  IQ	
  score	
  at	
  conscrip$on	
  and	
  on	
  
other	
  social	
  and	
  psychological	
  characteris$cs.	
  

•  Main	
  Outcome	
  Measures	
  	
  Interna.onal	
  Classifica.on	
  of	
  Diseases,	
  Eighth	
  Revision	
  or	
  Ninth	
  Revision	
  diagnoses	
  of	
  
schizophrenia,	
  bipolar	
  disorder,	
  severe	
  depression,	
  and	
  other	
  non-­‐affec$ve	
  psychoses.	
  

•  Results	
  	
  There	
  was	
  no	
  associa$on	
  between	
  premorbid	
  IQ	
  score	
  and	
  risk	
  of	
  bipolar	
  disorder.	
  Lower	
  IQ	
  was	
  associated	
  with	
  
increased	
  risk	
  of	
  schizophrenia,	
  severe	
  depression,	
  and	
  other	
  non-­‐affec.ve	
  psychoses.	
  Risk	
  of	
  schizophrenia	
  was	
  increased	
  
in	
  subjects	
  with	
  average	
  IQ	
  compared	
  with	
  those	
  with	
  high	
  scores,	
  indica$ng	
  that	
  risk	
  is	
  spread	
  across	
  the	
  whole	
  IQ	
  range.	
  	
  

	
  
 



Psychotic symptoms in childhood as a marker 
of general vulnerability 

* 
* 

* 
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•  Methods:	
  Danish	
  na$onwide	
  registers	
  were	
  linked	
  to	
  establish	
  a	
  cohort	
  consis$ng	
  of	
  all	
  individuals	
  born	
  during	
  1990–2000	
  

and	
  the	
  cohort	
  was	
  followed	
  un$l	
  
•  31	
  December	
  2012.	
  Data	
  were	
  analysed	
  using	
  survival	
  analyses	
  and	
  adjusted	
  for	
  calendar	
  year,	
  age,	
  and	
  sex.	
  

•  Results:	
  A	
  total	
  of	
  25,138	
  individuals	
  with	
  child	
  and	
  adolescent	
  psychiatric	
  disorders	
  were	
  iden$fied,	
  of	
  whom	
  1232	
  
individuals	
  were	
  subsequently	
  diagnosed	
  with	
  schizophrenia	
  spectrum	
  disorders.	
  The	
  risk	
  of	
  schizophrenia	
  spectrum	
  
disorders	
  was	
  highly	
  elevated,	
  par$cularly	
  within	
  the	
  first	
  year	
  aAer	
  onset	
  of	
  the	
  child	
  or	
  adolescent	
  psychiatric	
  disorder,	
  
and	
  remained	
  significantly	
  elevated	
  for	
  >5	
  years	
  with	
  an	
  incidence	
  rate	
  ra.o	
  of	
  4.93	
  (95%	
  confidence	
  interval:	
  4.37–
5.54).We	
  u$lized	
  the	
  cumulated	
  incidences	
  and	
  found	
  that	
  among	
  individuals	
  diagnosed	
  with	
  a	
  child	
  or	
  adolescent	
  
psychiatric	
  disorder	
  between	
  ages	
  0–13	
  years	
  and	
  14–17	
  years,	
  1.68%	
  and	
  8.74	
  %,	
  respec.vely,	
  will	
  be	
  diagnosed	
  with	
  a	
  
schizophrenia	
  spectrum	
  disorder	
  within	
  <8	
  years	
  

	
  
 



Are “prodromal” subjects healthy 
people at high risk for psychosis? 



Transition rates in patients at ultra-high risk of 
psychosis are about one-third 

Fusar-Poli et al.,  



Lin, Wood, Nelson et al., Am J Psychiatry, 2015 
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•  However,	
  non-­‐transi$oned	
  cases	
  also	
  show	
  significant	
  rates	
  of	
  psychopathology.	
  The	
  CHR	
  states	
  seem	
  to	
  represent	
  general	
  

states	
  of	
  vulnerability	
  to	
  the	
  development	
  of	
  different	
  types	
  of	
  psychopathological	
  outcomes.	
  	
  

•  Results:	
  At	
  follow-­‐up	
  (2-­‐14	
  years),	
  28%	
  of	
  the	
  par$cipants	
  reported	
  aDenuated	
  psycho$c	
  symptoms.	
  Over	
  the	
  follow-­‐up	
  
period,	
  68%	
  experienced	
  nonpsycho.c	
  disorders:	
  mood	
  disorder	
  in	
  49%,	
  anxiety	
  disorder	
  in	
  35%,	
  and	
  substance	
  use	
  
disorder	
  in	
  29%.	
  For	
  the	
  majority	
  (90%),	
  nonpsycho.c	
  disorder	
  was	
  present	
  at	
  baseline,	
  and	
  it	
  persisted	
  for	
  52%	
  of	
  them.	
  
During	
  follow-­‐up,	
  26%	
  of	
  the	
  cohort	
  had	
  remission	
  of	
  a	
  disorder,	
  but	
  38%	
  developed	
  a	
  new	
  disorder.	
  Only	
  7%	
  did	
  not	
  
experience	
  any	
  disorder	
  at	
  baseline	
  or	
  during	
  follow-­‐up.	
  The	
  incidence	
  of	
  nonpsycho$c	
  disorder	
  was	
  associated	
  with	
  more	
  
nega$ve	
  symptoms	
  at	
  baseline.	
  

	
  
 



Preventing psychosis: when? 
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BEHAVIOURAL	
  SYMPTOMS	
  EXPRESSING	
  PSYCHOSIS	
  OF	
  A	
  VERY	
  LATE	
  PHASE	
  OF	
  NEURODEVELOPMENTAL	
  DERAILMENT:	
  Considering	
  all	
  these	
  
aspects,	
  it	
  is	
  $me	
  to	
  shiA	
  from	
  an	
  exclusive	
  focus	
  on	
  behaviour-­‐	
  and	
  symptom-­‐based	
  diagnosis	
  to	
  incorporate	
  a	
  deeper	
  understanding	
  of	
  
neurodevelopmental	
  trajectories	
  with	
  interven$ons	
  that	
  can	
  support	
  the	
  healthy	
  development	
  of	
  brain	
  and	
  behaviour.	
  Whether	
  
interven$ons	
  are	
  called	
  preven$ve	
  or	
  preemp$ve,by	
  iden$fying	
  individuals	
  at	
  high	
  risk	
  or	
  at	
  very	
  early	
  stages	
  of	
  illness,	
  early	
  treatments	
  can	
  
alter	
  morbidity	
  and	
  mortality.	
  But	
  when	
  a	
  group	
  of	
  disorders	
  is	
  defined	
  as	
  behavioural,	
  knowing	
  that	
  behavioural	
  symptoms	
  are	
  the	
  final	
  
stage	
  of	
  a	
  long-­‐term	
  pathological	
  process,	
  the	
  opportunity	
  for	
  early	
  detec$on	
  and	
  early	
  interven$on	
  may	
  be	
  missed.	
  
	
  
Early	
  developmental	
  trajectories	
  are	
  inherently	
  unpredictable,	
  influenced	
  by	
  complex	
  psychosocial	
  factors,	
  so	
  the	
  accuracy	
  of	
  a	
  biological	
  or	
  
cogni$ve	
  predictor	
  may	
  be	
  inherently	
  less	
  in	
  childhood.	
  There	
  may	
  be	
  concerns	
  that	
  a	
  label	
  of	
  “at	
  risk” would	
  do	
  more	
  harm	
  than	
  good	
  for	
  an	
  
early	
  adolescent,	
  especially	
  if	
  individuals	
  who	
  are	
  false-­‐posi$ve	
  are	
  exposed	
  to	
  treatments	
  with	
  serious	
  adverse	
  effects.	
  Both	
  a	
  scien$fic	
  and	
  
ethical	
  dilemma	
  is	
  created:	
  improving	
  the	
  outcomes	
  for	
  psycho$c	
  disorders	
  may	
  require	
  detec$on	
  and	
  interven$on	
  before	
  psychosis,	
  but	
  the	
  
psychosocial	
  consequences	
  of	
  early	
  detec$on	
  and	
  interven$on	
  may	
  render	
  this	
  approach	
  unacceptable.	
  Science	
  may	
  help	
  resolve	
  this	
  
dilemma.	
  During	
  the	
  psychological	
  and	
  neurobiological	
  journey	
  of	
  adolescence,	
  most	
  young	
  people	
  struggle	
  with	
  mood	
  or	
  cogni$ve	
  changes	
  
that	
  are	
  transient	
  and	
  should	
  not	
  be	
  labeled	
  as	
  risk	
  factors.	
  For	
  those	
  who	
  seek	
  help	
  for	
  specific	
  features	
  of	
  the	
  prodrome,	
  including	
  select	
  
cogni$ve	
  changes	
  and	
  social	
  withdrawal,	
  especially	
  for	
  those	
  with	
  familial	
  risk,	
  there	
  is	
  a	
  high	
  probability	
  of	
  psychosis.	
  Gene$cs	
  and	
  
neuroimaging	
  may	
  soon	
  define	
  this	
  risk	
  more	
  accurately.	
  
	
  
What	
  can	
  be	
  offered	
  to	
  a	
  15-­‐year-­‐old	
  adolescent	
  who	
  is	
  at	
  high	
  risk?	
  It	
  is	
  important	
  not	
  to	
  confuse	
  a	
  need	
  for	
  interven$on	
  with	
  a	
  call	
  for	
  
pharmacological	
  treatment.	
  Novel	
  approaches	
  rely	
  on	
  emerging	
  understanding	
  of	
  brain	
  development,	
  specifically	
  the	
  deficits	
  in	
  cor$cal	
  
circuits	
  important	
  for	
  execu$ve	
  func$ons.	
  Targeted	
  cogni.ve	
  training	
  using	
  video	
  games	
  or	
  other	
  devices	
  to	
  build	
  these	
  circuits	
  so	
  that	
  they	
  
are	
  returned	
  to	
  a	
  more	
  norma.ve	
  developmental	
  trajectory	
  is	
  an	
  exci.ng	
  new	
  area	
  of	
  research	
  for	
  adolescents	
  at	
  risk.	
  If	
  a	
  15-­‐year-­‐old	
  
adolescent	
  with	
  prodromal	
  features	
  has	
  been	
  incorrectly	
  labeled	
  at	
  risk,	
  an	
  interven.on	
  that	
  improves	
  cor.cal	
  efficiency	
  may	
  s.ll	
  be	
  
useful	
  for	
  his	
  or	
  her	
  intellectual	
  and	
  social	
  development.	
  
	
  
 





The trajectory to schizophrenia 



Brain changes predate the onset of 
psychosis 

Mechelli et al. 



Brain changes are also present in child 
offspring of individuals with bipolar disorder or 

schizophrenia 

Sugranyes et al., JAACAP. In press 



 

 
 
 
 

Cannon, Caspi et al., Arch Gen Psychiatry 2002 

Abnormalities in early motor development in psychosis 
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Motor	
  development	
  in	
  children	
  who	
  later	
  (at	
  age	
  26)	
  develop	
  BD,	
  schizophrenia,	
  anxiety	
  disorders	
  and	
  controls	
  between	
  the	
  ages	
  
of	
  3	
  and	
  9	
  (The	
  Dunedin	
  cohort).	
  There	
  seems	
  to	
  be	
  a	
  specific	
  paDern	
  of	
  abnormal	
  cogni$ve	
  development	
  for	
  pa$ents	
  who	
  later	
  
develop	
  schizophreniform	
  disorder	
  or	
  schizophrenia.	
  Emo$onal	
  problems	
  and	
  interpersonal	
  difficul$es	
  were	
  noted	
  in	
  children	
  
who	
  later	
  met	
  diagnos$c	
  criteria	
  for	
  any	
  of	
  the	
  adult	
  psychiatric	
  outcomes	
  assessed.	
  However,	
  significant	
  impairments	
  in	
  
neuromotor,	
  recep$ve	
  language,	
  and	
  cogni$ve	
  development	
  were	
  addi$onally	
  present	
  only	
  among	
  children	
  later	
  diagnosed	
  as	
  
having	
  schizophreniform	
  disorder.	
  Developmental	
  impairments	
  also	
  predicted	
  self-­‐reported	
  psycho$c	
  symptoms	
  at	
  age	
  11	
  years.	
  
These	
  impairments	
  were	
  independent	
  of	
  the	
  effects	
  of	
  socioeconomic,	
  obstetric,	
  and	
  maternal	
  factors.	
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Abnormalities in early motor development in early-onset 
psychosis 



Premorbid adjustment difficulties in EOP 



Outline  

•  Prevention in psychiatry 
•  Psychosis (psychiatric disorders) as the 

reflection of abnormal developmental 
trajectories  

•  Shifting the focus towards prevention and 
early intervention in developmentally 
sensitive periods  

•  Implications and priorities for the future 



•  Evidence of premorbid developmental vulnerabilities to psychosis 

•  Promising results emerging from early, pre-emptive interventions 
during CHR phase 

•  Recognisition that the CHR is a relatively late phase of 
developmental derailment 

•  The staging perspective provides a framework for research and 
conceptualization of earlier premorbid interventions, perhaps 
beginning with pregnancy 

Absolutely! 



 Clinical staging model framework for prevention and early 
intervention in psychotic and severe mood disorders 

CLINICAL 
STAGE DEFINITION TARGET POPULATIONS POTENTIAL 

INTERVENTIONS 

INDICATIVE BIOLOGICAL AND 
ENDOPHENOTYPIC 

MARKERS 

0 Increased risk of psychotic or severe mood 
disorder. No symptoms currently 

1st degree teenage relatives of 
probands 
 

Improved mental health literacy, family 
education, drug education, brief cognitive 
skills training 

Trait marker candidates and endophenotypes, 
e.g. Smooth Pursuit Eye Movements, P50, niacin 
sensitivity, binocular rivalry, prepulse inhibition, 
Mismatch Negativity, olfactory deficits… 

1a 
Mild or non-specific symptoms, including 
neurocognitive deficits, of psychosis or severe 
mood disorder. Mild functional change or decline 

Screening of teenage populations, 
referral by primary care physicians, 
referral by school counsellors 

Formal mental health literacy, family 
psychoeducation, formal CBT, active 
substance abuse reduction 

Trait and state candidates where feasible 
according to sample size 
 

1b 
Ultra high risk: moderate but subthreshold 
symptoms, with moderate neurocognitive 
changes and functional decline to caseness (GAF 
<70) 

Referral by educational agencies, 
primary care physicians, emergency 
departments, welfare agencies.  

Family psychoeducation, formal CBT, active 
substance abuse reduction, atypical 
ant ipsychot ic agents for ep isode, 
antidepressant agents or mood stabilizers 

Niacin sensitivity, folate status, MRI and MRS 
changes, HPA axis dysregulation 
 

2 
First episode of psychotic or severe mood 
disorder. Full threshold disorder with moderate-
severe symptoms, neurocognitive deficits and 
functional decline (GAF 30–50).  

Referral by primary care physicians, 
emergency depar tments, welfare 
agencies, specialist care agencies, drug 
and alcohol services 

Family psychoeducation, formal CBT, active 
substance abuse, reduction, atypical 
ant ipsychot ic agents for ep isode, 
antidepressant agents or mood stabilizers, 
vocational rehabilitation 

Continue with markers of illness state, trait and 
progression 

3a Incomplete remission from FE of care. Could be 
linked or fast-tracked to Stage 4 Primary and specialist care services 

As for ‘2’ with additional emphasis on 
medical and psychosocial strategies to 
achieve full remission 

Continue with markers of illness state, trait and 
progression 
 

3b 

Recurrence or relapse of psychotic or mood 
disorder which stabilizes with treatment at a level 
of GAF, residual symptoms, or neurocognition 
below the best level achieved following remission 
from first episode 

Primary and specialist care services 
As for ‘3a’ with additional emphasis on 
relapse prevention and ‘early warning signs’ 
strategies 

Continue with markers of illness state, trait and 
progression 

3c Multiple relapses, provided worsening in clinical 
extent and impact of illness is objectively present Specialist care services As for ‘3b’ with emphasis on long-term 

stabilization 
Continue with markers of illness state, trait and 
progression 

4 

Severe, persistent or unremitting illness as 
judged on symptoms, neurocognition and 
disability criteria. Note: could fast track to this 
stage at first presentation through specific 
clinical and functional criteria (from stage 2) or 
alternatively by failure to respond to treatment 
(from stage 3a) 

Specialized care services 
As for ‘3c’ but with emphasis on clozapine, 
o t h e r te r t i a r y t r e a t m e n t s , s o c i a l 
participation despite ongoing disability 

Continue with markers of illness state, trait and 
progression 
 

Cory et al. 



Before conception 



Maternal stress and delayed 
parenthood 



Parental age 

Byrne et al., Archives of General Psychiatry. July 1, 2003, Vol. 60, No. 7 



Parental education is quadratically associated with left 
hippocampal volume 

Family income is logarithmically associated with cortical surface area  



Effect sizes of separation between low and middle SES 

* 

* 

* 

* * p<0.05  low vs. middle SES 
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Fig.	
  1	
  –	
  Effect	
  sizes,	
  measured	
  in	
  standard	
  devia$ons	
  of	
  separa$on	
  between	
  low	
  and	
  middle	
  SES	
  group	
  performance,	
  on	
  the	
  
composite	
  measures	
  of	
  the	
  seven	
  different	
  neurocogni$ve	
  systems	
  assessed	
  in	
  this	
  study.	
  Black	
  bars	
  represent	
  effect	
  sizes	
  for	
  
sta.s.cally	
  significant	
  effects;	
  grey	
  bars	
  represent	
  effect	
  sizes	
  for	
  nonsignificant	
  effects.	
  
 





Pregnancy 



Substance use during pregnancy and risk of 
psychosis 
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•  Method:	
  A	
  longitudinal	
  study	
  of	
  6356	
  adolescents,	
  age	
  12,	
  who	
  completed	
  a	
  semi-­‐structured	
  interview	
  for	
  psycho$c	
  

symptoms	
  in	
  the	
  Avon	
  Longitudinal	
  Study	
  of	
  Parents	
  and	
  Children	
  (ALSPAC)	
  birth	
  cohort.	
  

•  Results:	
  	
  Frequency	
  of	
  maternal	
  tobacco	
  use	
  during	
  pregnancy	
  was	
  associated	
  with	
  increased	
  risk	
  of	
  suspected	
  or	
  definite	
  
psycho.c	
  symptoms	
  (adjusted	
  odds	
  ra.o	
  1.20,	
  95%	
  CI	
  1.05–	
  1.37,	
  P	
  =	
  0.007).	
  Maternal	
  alcohol	
  use	
  showed	
  a	
  non-­‐linear	
  
associa.on	
  with	
  psycho.c	
  symptoms,	
  with	
  this	
  effect	
  almost	
  exclusively	
  in	
  the	
  offspring	
  of	
  women	
  drinking	
  >21	
  units	
  
weekly.	
  Maternal	
  cannabis	
  use	
  was	
  not	
  associated	
  with	
  psycho.c	
  symptoms.	
  Results	
  for	
  paternal	
  smoking	
  during	
  
pregnancy	
  and	
  maternal	
  smoking	
  post-­‐pregnancy	
  lend	
  some	
  support	
  for	
  a	
  causal	
  effect	
  of	
  tobacco	
  exposure	
  in	
  utero	
  on	
  
development	
  of	
  psycho.c	
  experiences.	
  

 



Vitamin deficiency during pregnancy and risk 
of schizophrenia in offspring 





Birth and perinatal period 



Low birth weight and risk of mental 
disorders 
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•  Schizophrenia	
  was	
  associated	
  with	
  birth	
  weight	
  less	
  than	
  2500	
  g,	
  but	
  this	
  associa$on	
  was	
  not	
  restricted	
  to	
  birth	
  weight	
  less	
  

than	
  2500	
  g	
  and	
  there	
  was	
  a	
  significant	
  linear	
  trend	
  of	
  increasing	
  odds	
  ra$os	
  with	
  decreasing	
  birth	
  weight	
  across	
  the	
  birth	
  
weight	
  range.	
  This	
  was	
  mirrored	
  for	
  any	
  psychiatric	
  diagnosis	
  and	
  for	
  each	
  of	
  the	
  categories	
  of	
  psychiatric	
  disorder	
  
(schizophrenia,	
  alcohol-­‐drug	
  use	
  disorders,	
  affec@ve	
  disorders,	
  neuro@c,	
  stress-­‐related	
  and	
  somatoform	
  disorders).	
  	
  Table	
  
4	
  shows	
  the	
  effect	
  of	
  birth	
  weight	
  on	
  the	
  prevalence	
  of	
  adult	
  mental	
  health	
  disorders	
  controlling	
  for	
  the	
  poten.al	
  effect	
  
of	
  prematurity.	
  	
  

•  Conclusions:	
  Findings	
  suggest	
  there	
  is	
  an	
  associa$on	
  between	
  birth	
  weight	
  and	
  adult	
  mental	
  disorder,	
  but	
  there	
  is	
  no	
  
indica$on	
  this	
  effect	
  is	
  specific	
  to	
  birth	
  weight	
  less	
  than	
  2500	
  g	
  or	
  to	
  schizophrenia.	
  Future	
  research	
  should	
  explore	
  common	
  
disorder-­‐specific	
  mechanisms	
  that	
  may	
  link	
  birth	
  weight	
  to	
  development	
  of	
  psychiatric	
  disorder	
  in	
  adulthood.	
  

	
  
 



Obstetric complications and psychosis 



Risk of psychosis in pre-term children 

Nosarti et al., JAMA Psychiatry 2012 



Prevention of adverse obstetric outcomes in at-risk 
populations: women with severe mental illness 
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•  Women	
  with	
  schizophrenia	
  and	
  bipolar	
  disorder	
  presented	
  later	
  for	
  their	
  first	
  antenatal	
  visit	
  and	
  had	
  higher	
  rates	
  of	
  

smoking	
  and	
  illicit	
  drug	
  use	
  than	
  the	
  control	
  group.	
  They	
  also	
  had	
  higher	
  rates	
  of	
  pre-­‐eclampsia	
  and	
  gesta$onal	
  diabetes.	
  
Their	
  infants	
  were	
  less	
  likely	
  to	
  have	
  Apgar	
  scores	
  8–10	
  at	
  both	
  1	
  and	
  5	
  minutes	
  and	
  were	
  more	
  likely	
  to	
  be	
  admiDed	
  to	
  
special	
  care/neonatal	
  intensive	
  care	
  nursery	
  than	
  the	
  infants	
  of	
  controls.	
  The	
  rate	
  of	
  pre-­‐term	
  birth	
  was	
  significantly	
  higher	
  
in	
  the	
  women	
  with	
  schizophrenia	
  and	
  bipolar	
  disorder.	
  Pre-­‐term	
  birth	
  and	
  admission	
  to	
  special	
  care/neonatal	
  intensive	
  
care	
  were	
  predicted	
  by	
  smoking	
  and	
  illicit	
  drug	
  use.	
  

•  Conclusion:	
  These	
  data	
  point	
  to	
  poten$ally	
  modifiable	
  factors	
  as	
  significant	
  contributors	
  to	
  the	
  high	
  rate	
  of	
  adverse	
  
obstetric	
  and	
  neonatal	
  outcomes	
  in	
  women	
  with	
  mental	
  illness.	
  Comprehensive	
  management	
  of	
  women	
  with	
  mental	
  
illness	
  before	
  and	
  during	
  pregnancy	
  and	
  in	
  the	
  postnatal	
  period	
  may	
  have	
  long-­‐term	
  benefits	
  for	
  their	
  offspring.	
  

 



Toddlerhood and pre-school age 



Arch Pediatr Adolesc Med. 2001;155(12):1311-1322.  

The literature suggests that many primary care activities promoting the optimal 
development of children are efficacious. Study results support the efficacy of:  
 

1.  Primary care educational efforts towards promoting optima parent-child 
interaction, parents’ understanding of child temperament, book-sharing 
activities, and approaches to healthy sleep habits 

2.   Office interventions such as counselling for the management of excessive 
infant crying and sleep problems.  



Effects of neglect on brain development 



Poorer infant-mother interaction in 
schizophrenia 
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  to	
  the	
  previous	
  slide:	
  
	
  
	
  The	
  results	
  replicate	
  and	
  extend	
  previous	
  findings	
  showing	
  poor	
  interac$ve	
  behaviours	
  in	
  mothers	
  with	
  schizophrenia,	
  their	
  
infants,	
  and	
  in	
  the	
  dyad,	
  in	
  a	
  range	
  of	
  areas	
  following	
  clinical	
  recovery.	
  The	
  findings	
  suggest	
  that	
  factors	
  other	
  than	
  illness	
  
dura$on,	
  dose	
  of	
  medica$on,	
  marital	
  status	
  and	
  occupa$onal	
  status	
  are	
  explanatory	
  for	
  the	
  interac$ve	
  deficits	
  associated	
  with	
  
maternal	
  schizophrenia.	
  Paren.ng	
  interven.ons	
  that	
  aim	
  to	
  improve	
  maternal	
  sensi.vity	
  need	
  to	
  be	
  developed	
  specifically	
  for	
  
this	
  group.	
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•  Children	
  par$cipa$ng	
  in	
  a	
  programme	
  aimed	
  at	
  improving	
  EF	
  showed	
  significantly	
  beDer	
  performance	
  in	
  EF	
  tasks	
  of	
  differing	
  

difficulty.	
  	
  

•  EF-­‐training	
  curriculum:	
  Tools.	
  The	
  Tools	
  curriculum	
  (16)	
  is	
  based	
  on	
  Vygotsky’s	
  insights	
  into	
  EF	
  and	
  its	
  development.	
  Its	
  core	
  
is	
  40	
  EF-­‐promo$ng	
  ac$vi$es,	
  including	
  telling	
  oneself	
  out	
  loud	
  what	
  one	
  should	
  do	
  (“self-­‐regulatory	
  private	
  speech”)	
  (17),	
  
drama$c	
  play	
  (18),	
  and	
  aids	
  to	
  facilitate	
  memory	
  and	
  aDen$on	
  (19).	
  Tools	
  teachers	
  spent	
  ~80%	
  of	
  each	
  day	
  promo$ng	
  EF	
  
skills.	
  Tools	
  has	
  been	
  refined	
  through	
  12	
  years	
  of	
  research	
  in	
  preschools	
  and	
  kindergartens.	
  Only	
  when	
  EFs	
  were	
  challenged	
  
and	
  supported	
  by	
  ac$vi$es	
  throughout	
  the	
  day	
  did	
  gains	
  generalize	
  to	
  new	
  contexts	
  (2).	
  

	
  
 



Effective preventive interventions in 
preschool age children 

The High/Scope Perry Preschool Study Through Age 40 

Schweinhart et al. 



Primary school 



Child abuse is associated with increased risk for 
most mental health disorders 

Teicher and Samson, Am J Psychiatry 2013 



Child abuse and risk for psychosis 



Prevention of child abuse 
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•  Objec.ve:	
  A	
  meta-­‐analysis	
  was	
  conducted	
  to	
  evaluate	
  the	
  ability	
  of	
  parent	
  training	
  programmes	
  to	
  reduce	
  parental	
  risk	
  of	
  

abusing	
  a	
  child.	
  Method:	
  A	
  total	
  of	
  23	
  studies	
  were	
  submiKed	
  to	
  a	
  meta-­‐analysis.	
  Outcomes	
  of	
  interest	
  included	
  parental	
  
aLtudes	
  toward	
  abuse,	
  emo.onal	
  adjustment,	
  child-­‐rearing	
  skills,	
  and	
  actual	
  abuse.	
  Conclusions:	
  Immediately	
  

•  following	
  treatment	
  and	
  prior	
  to	
  moderator	
  analyses,	
  effect	
  sizes	
  for	
  all	
  outcomes	
  were	
  in	
  the	
  moderate	
  range	
  (d	
  =	
  
0.45-­‐0.60).	
  Moderator	
  analyses	
  suggest	
  inclusion	
  of	
  home	
  visitors	
  and	
  conduc@ng	
  parent	
  training	
  in	
  both	
  at	
  home	
  and	
  in	
  
an	
  office	
  seKng	
  significantly	
  enhanced	
  the	
  effec@veness.	
  In	
  addi.on,	
  inclusion	
  of	
  a	
  behavioural	
  component	
  and	
  delivering	
  

•  some	
  of	
  the	
  parent	
  training	
  in	
  an	
  individual	
  seLng,	
  as	
  opposed	
  to	
  group	
  only,	
  enhanced	
  outcomes	
  significantly.	
  

 



Effects on psychotic experiences of ceasing 
maltreatment and bullying 

PHYSICAL ABUSE PHYSICAL ABUSE 

BULLYING BULLYING 
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•  The	
  effects	
  of	
  bullying	
  and	
  maltreatment	
  on	
  psycho$c	
  experiences	
  could	
  be	
  reversed	
  during	
  childhood	
  if	
  they	
  cease.	
  	
  

•  FIGURE	
  1.:	
  Point	
  Prevalence	
  of	
  Psycho$c	
  Experiences	
  in	
  Individuals	
  for	
  Whom	
  Abuse	
  Ceased	
  or	
  Persisted	
  Across	
  Two	
  Time	
  
Points,	
  Compared	
  With	
  Individuals	
  Who	
  Did	
  Not	
  Report	
  Abuse	
  at	
  Either	
  Time	
  Pointa	
  

•  a	
  Panel	
  A	
  shows	
  the	
  point	
  prevalence	
  of	
  psycho$c	
  experiences	
  in	
  individuals	
  whose	
  physical	
  abuse	
  ceased	
  from	
  baseline	
  to	
  
3-­‐month	
  follow-­‐up	
  compared	
  with	
  individuals	
  whose	
  physical	
  abuse	
  persisted.	
  Panel	
  B	
  shows	
  the	
  point	
  prevalence	
  of	
  
psycho$c	
  experiences	
  in	
  individuals	
  whose	
  physical	
  abuse	
  ceased	
  from	
  3-­‐month	
  to	
  12-­‐month	
  follow-­‐up	
  compared	
  with	
  
individuals	
  whose	
  physical	
  abuse	
  persisted.	
  Panel	
  C	
  shows	
  the	
  point	
  prevalence	
  of	
  psycho$c	
  experiences	
  in	
  individuals	
  
whose	
  bullying	
  ceased	
  from	
  baseline	
  to	
  3-­‐month	
  follow-­‐up	
  compared	
  with	
  individuals	
  whose	
  bullying	
  persisted.	
  Panel	
  D	
  
shows	
  the	
  point	
  prevalence	
  of	
  psycho$c	
  experiences	
  in	
  individuals	
  whose	
  bullying	
  ceased	
  from	
  3-­‐month	
  to	
  12-­‐month	
  
follow-­‐up	
  compared	
  with	
  individuals	
  whose	
  bullying	
  persisted.	
  

	
  
 



Children with low IQ are at risk of psychosis and 
other mental disorders 
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It	
  was	
  found	
  that	
  reduced	
  intellectual	
  func$oning	
  was	
  found	
  in	
  associa$on	
  with	
  psychosis	
  and	
  neuro$c	
  disorders	
  including	
  
depression,	
  personality	
  disorders,	
  alcoholism,	
  and	
  drug	
  dependence.The	
  effectwas	
  par$cularly	
  strong	
  for	
  alcoholism.	
  This	
  
presumably	
  represents	
  a	
  combina$on	
  of	
  premorbid	
  deficits	
  (as	
  demonstrated	
  in	
  those	
  who	
  developed	
  schizophrenia	
  some	
  years	
  
later)	
  plus	
  coincident	
  impairments.	
  
	
  
 



Children with low IQ and disabilities are also at 
risk of experiencing bullying and maltreatment 



Adolescence 



Earlier onset of cannabis use associated with 
earlier onset of psychosis 

Di Forti et al., Schizophr Bull (2014) 40 (6): 1509-1517. 





Targeting increased stress sensitivity 
during adolescence 
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Increased	
  stress	
  sensi.vity	
  during	
  adolescence	
  has	
  been	
  linked	
  to	
  schizophrenia	
  in	
  humans	
  and	
  could	
  be	
  a	
  target	
  of	
  early	
  
interven.on,	
  especially	
  through	
  psychosocial	
  interven.ons.	
  In	
  a	
  developmental	
  model	
  of	
  schizophrenia	
  in	
  mice,	
  the	
  
administra$on	
  of	
  diazepam	
  during	
  adolescence	
  prevented	
  the	
  pathological	
  increase	
  in	
  the	
  number	
  of	
  spontaneously	
  ac$ve	
  
dopamine	
  (DA)	
  neurons	
  (presented	
  as	
  cells/track).	
  (a)	
  MAM:Veh	
  (n.7)	
  rats	
  had	
  a	
  significantly	
  higher	
  number	
  of	
  DA	
  neurons	
  firing	
  
per	
  electrode	
  track	
  compared	
  with	
  MAM:DZ	
  (n.7),	
  Sal:Veh	
  (n.7),	
  and	
  Sal:DZ	
  rats	
  (n.7;	
  Bonferroni	
  post	
  hoc	
  test).	
  In	
  contrast,	
  
diazepam	
  treatment	
  did	
  not	
  significantly	
  affect	
  the	
  number	
  of	
  DA	
  neurons	
  firing	
  in	
  saline	
  rats	
  (Sal:Veh	
  vs	
  Sal:DZ	
  rats,	
  p40.05).	
  
Peripubertal	
  administra$on	
  of	
  diazepam	
  to	
  this	
  animal	
  model	
  of	
  schizophrenia	
  was	
  also	
  associated	
  with	
  an	
  aDenua$on	
  of	
  the	
  
aberrant	
  enhancement	
  of	
  the	
  locomotor	
  response	
  to	
  D-­‐amphetamine	
  
	
  
 



Oxidative stress in EOP  

•  Reduced antioxidant defense in early-onset 
first-episode psychosis (Micó et al 2011) 

•  Decreased glutathione levels predict loss of 
brain volume in EOP (Fraguas et al 2012). 

•  Inflammatory and oxidative markers in 
childhood predict psychosis in adolescence/
early adulthood (Khandaker et al 2014, Leza et al in press). 



Preventive interventions in adolescent oxidative stress 



Outline  

•  Prevention in psychiatry 
•  Psychosis (psychiatric disorders) as the 

reflection of abnormal developmental 
trajectories  

•  Shifting the focus towards prevention and 
early intervention in developmentally 
sensitive periods  

•  Implications and priorities for the future 



Grant	
  Agreement	
  no.	
  282586	
  

High Level Priorities 



Grant	
  Agreement	
  no.	
  282586	
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•  Preven$ve	
  interven$ons	
  are	
  a	
  priority	
  for	
  research	
  in	
  mental	
  health	
  in	
  the	
  coming	
  years,	
  as	
  has	
  been	
  recognised	
  by	
  the	
  

ROAMER	
  project.	
  Such	
  preven$ve	
  interven$ons	
  should	
  especially	
  target	
  children,	
  adolescents	
  and	
  young	
  people.	
  	
  

•  These	
  are	
  the	
  six	
  high-­‐level	
  priori.es	
  arising	
  from	
  the	
  ROAMER	
  survey	
  

•  These	
  provide	
  a	
  fairly	
  comprehensive	
  overview	
  of	
  the	
  material	
  generated	
  by	
  ROAMER	
  

•  But	
  they	
  also	
  iden.fy	
  the	
  most	
  important,	
  effec.ve,	
  and	
  feasible	
  research	
  to	
  conduct	
  next	
  in	
  Europe	
  	
  

•  These	
  priori.es	
  reflect	
  the	
  mul.disciplinary	
  input	
  of	
  researchers	
  and	
  stakeholders	
  in	
  society	
  
	
  
	
  



Recommendations: 
1)  Early interventions should start with prenatal care, even before conception. 
2)  Policies and interventions should be interdisciplinary involving health, 

education,  nutrition, high-quality caregiving and protection 
3)  Effective programmes should take into account brain development, with 

special focus on critical periods such as early childhood and adolescence.  

Prevention and very early intervention in the 
context of a developmental perspective 
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They outline recommendations including: 
•  Focusing on early interventions that start with prenatal care; 
•  Ensuring that policies and interventions involve health, nutrition, high-quality caregiving and protection; 
•  Including brain development in efforts to design effective programmes. 
	
  
 



Challenges:  
 

•  How to identify the target population earlier than the emergence of 
prodromal symptoms.  

•  How to manage information given to the patient on the label as “high risk” 
and its potential stigmatising consequences.  

•  What the real conversion rates are. 
•  Balancing the risk-benefit ratio of interventions: focus on interventions that 

can provide other benefits besides reducing psychosis risk such as 
improved social adjustment, better parent-child interactions and enhanced 
cognitive function and not associated with side effects.  



Challenges	
  for	
  the	
  future:	
  	
  
What	
  should	
  be	
  done?	
  

Individual	
  

Family	
  

Mental	
  health	
  services	
  

Primary	
  care	
  

Global	
  and	
  mental	
  health	
  policies	
  

Educa.on	
  

Society	
  

Levels of intervention in preventive psychiatry 



SOCIETY	
  
Increase	
  awareness	
  of	
  risk	
  factors	
  and	
  implement	
  preven@ve	
  

interven@ons	
  



EDUCATIONAL	
  LEVEL	
  
Training	
  in	
  healthy	
  mental	
  styles	
  



HEALTH	
  POLICY	
  LEVEL	
  



Early detection and intervention in 
high-risk situations 

•  Increase  social awareness of child 
abuse and neglect.  

•  Specific education of professionals in 
contact with children: teachers, 
pediatricians, doctors working in 
emergency services, social workers.  

•  Early detection at schools.  

•  Create safe environments facilitating  
the reporting of child abuse and avoiding 
re-victimisation.  

•  Close monitoring of cases of child abuse 
for early detection of development of 
mental disorders.  

•  Avoid service fragmentation. 



Early intervention strategies in patients at ultra-high 
risk of psychosis 

Stafford et al.,  
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•  Results	
  11	
  trials	
  including	
  1246	
  par$cipants	
  and	
  eight	
  comparisons	
  were	
  included.	
  Median	
  sample	
  size	
  of	
  included	
  trials	
  was	
  

81	
  (range	
  51-­‐288).	
  Meta-­‐analyses	
  were	
  performed	
  for	
  transi$on	
  to	
  psychosis,	
  symptoms	
  of	
  psychosis,	
  depression,	
  and	
  
mania;	
  quality	
  of	
  life;	
  weight;	
  and	
  discon$nua$on	
  of	
  treatment.	
  Evidence	
  of	
  moderate	
  quality	
  showed	
  an	
  effect	
  for	
  
cogni.ve	
  behavioural	
  therapy	
  on	
  reducing	
  transi.on	
  to	
  psychosis	
  at	
  12	
  months	
  (risk	
  ra$o	
  0.54	
  (95%	
  confidence	
  interval	
  
0.34	
  to	
  0.86);	
  risk	
  difference	
  −0.07	
  (−0.14	
  to	
  −0.01).	
  Very	
  low	
  quality	
  evidence	
  for	
  omega-­‐3	
  faKy	
  acids	
  and	
  low	
  to	
  very	
  low	
  
quality	
  evidence	
  for	
  integrated	
  psychotherapy	
  also	
  indicated	
  that	
  these	
  interven.ons	
  were	
  associated	
  with	
  reduc.ons	
  in	
  
transi.on	
  to	
  psychosis	
  at	
  12	
  months.	
  

•  Conclusions	
  Although	
  evidence	
  of	
  benefits	
  for	
  any	
  specific	
  interven$on	
  is	
  not	
  conclusive,	
  these	
  findings	
  suggest	
  that	
  it	
  might	
  
be	
  possible	
  to	
  delay	
  or	
  prevent	
  transi$on	
  to	
  psychosis.	
  Further	
  research	
  should	
  be	
  undertaken	
  to	
  establish	
  conclusively	
  the	
  
poten$al	
  for	
  benefit	
  of	
  psychological	
  interven$ons	
  in	
  the	
  treatment	
  of	
  people	
  at	
  high	
  risk	
  of	
  psychosis.	
  	
  

 



Cognitive decline preceding psychosis in 
22q11 deletion syndrome 



Effect of a supportive environment on cognitive and 
behavioural development in 22q11 deletion syndrome 

•  Modest associations were found between aspects of the family social 
environment and parenting styles with social-behavioural and cognitive/
academic outcomes.  

•  Physical punishment, socioeconomic status, parental control and family 
organisation significantly predicted social-behavioural and cognitive outcomes 
in children with 22q11DS. 

•  Understanding the impact of environmental variables on developmental 
outcomes can be useful in determining more effective targets for intervention. 



Supporting parenting in mothers 
with schizophrenia 

Seeman et al., Primary Psychiatry 2002 

INTERVENTIONS 
•  Diagnostic, neuropsychological and parenting 

assessments 
•  Outpatient, home outreach, crisis and inpatient 

treatment when needed 
•  Individual-, marital-, family- and group-treatment 

modalities 
•  Parent education 
•  Extensive linkages with schools, child protection and 

legal services 
•  Income supplementation 
•  Safe housing 
•  Respite and domestic aid 
•  Treatment accessibility for children 
•  Emphasis on prevention of negative impact of the 

mother’s illness on the child (i.e. prenatal care, good 
obstetrics, postnatal psychiatric care, infant 
monitoring and early intervention with the child 
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Developmentally sensitive interventions 

Adapted from Seidman and Nortendoft. Schiz Bulletin, 2015 

Good prenatal care to improve 
nutrition, reduce maternal 
infection, substance misuse, 
stress, obstetric complications   

CONCEPTION BIRTH PRE-SCHOOL 
PRIMARY 
SCHOOL 

PUBERTY 
ADOLESCENCE 

LATE TEENS 
AND 20s 

Good perinatal support, 
g o o d s u p p o r t i v e 
parental care,  early 
mother-child interaction 
support 

Clinical risk symptoms 

•  Screening for cognitive, 
social and motor deficits 

•  Prevention of trauma and 
bullying 

•  Participation in sports, art, 
music 

•  Support school function 
•  Support relationships 
•  Family psychoeducation 
•  Cognitive enhancement 

•  Prevention of substance 
use 

•  Management of r isk 
taking 

•  Prosocial activities 
•  Forming identity 

•  CBT, family therapy 
•  Medication 
•  Supported employment 

for clinical conditions 

Familial risk for psychosis 
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Phase	
  specific	
  early	
  interven$on	
  &	
  preven$on	
  strategies	
  for	
  clinical	
  and	
  familial	
  high	
  risk.	
  Clinical	
  risk	
  symptoms	
  are	
  contrasted	
  
with	
  family	
  risk	
  for	
  psychosis	
  by	
  depic$ng	
  the	
  greater	
  likelihood	
  of	
  conversion	
  to	
  psychosis	
  to	
  occur	
  in	
  the	
  clinical	
  risk	
  group	
  by	
  
the	
  larger	
  reddish	
  arrow.	
  Interven$ons	
  above	
  the	
  line	
  for	
  the	
  clinical	
  risk	
  group	
  begin	
  around	
  the	
  end	
  of	
  elementary	
  school	
  
reflec$ng	
  the	
  earliest	
  period	
  that	
  prodromal	
  symptoms	
  are	
  typically	
  reported,	
  whereas	
  those	
  below	
  the	
  line	
  begin	
  during	
  
pregnancy	
  reflec$ng	
  more	
  of	
  a	
  primary	
  preven$on	
  approach.	
  
	
  
	
  
 



preventive 
( )



Conclusions  
•  There is still little interest in preventative interventions in 

psychiatry, as compared with other medical specialties.  

•  Behavioural symptoms are late manifestations of the 
underlying brain process. Recent knowledge about 
developmental risks for psychosis has shaped a promising 
outlook for early intervention. 

•  Risk factors do not seem to be disorder-specific. In psychosis, 
even early intervention is most often secondary prevention. 

 



Conclusions  
 

•  A priority for the next few years will be to focus towards 
“very early” interventions in which the aim is not prevention 
of psychosis. Eventually, specific interventions in 
developmentally sensitive periods, may reduce the 
incidence of psychosis or shift the evolution towards less 
severe presentations. 

•  In those at very increased risk of presenting psychosis, 
narrow monitoring, parent training and training in coping 
skills should be mandatory.  
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