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FIGURE 4-1 The basics of the theory of triadic influence.
SOURCE: Fay (2005).

A three dimensional “map” showing portions of gray matter “pruned”
from the brain between adolescence and adulthood. The dark portions
in the two boxes indicate sections that will be discarded from the
frontal lobe. The box on the far nght indicates the prefrental cortex,
a subsection of the frontal lobe that controls judgment.

Image adapted from Noture Nevroscience.

Use-dependent Brain

Gene 2 Temperament 2 Environment = Behaviour =
Neuro-biological changes in brain = Practices



Areas of action

Sustainable communities and places

Healthy Standard of Living

Early Years Skills Development Employment and Work

Prevention
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Accumulation of positive and negative
effects on health and wéllbeing

Prenatal Pre-School School Training Employment Retirement

Family Building

Life course stages
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Appendix 2. Excess Health Risks Associated
with Not Breastfeeding

Outcome Excess Risk* (%)(95% CI%) Comparison Groups

Among full-term infants

Acute ear infections (otitis media)? 100 (56, 233) EFF* vs. EBFS for 3 or 6 mos
Eczema (atopic dermatitis) ' 47 (14, 92) EBF <3 mos vs. EBF >3 mos
Diarrhea and vomiting 178 (144, 213) Never BF? vs. ever BE
(gastrointestinal infection)?

Hospitalization for lower respiratory 257 (85, 614) Never BF vs. EBF =24 mos
tract diseases in the first year?

Asthma, with family history? 67 (22, 133) BF <3 mos vs. 23 mos
Asthma, no family history? 35 (9, 67) BF <3 mos vs. 23 mos
Childhood obesity’ 32 (16, 49) Never BE vs. ever BE

Type 2 diabetes mellitus® 64 (18, 127) Never BF vs. ever BF

Acure lymphocytic leukemia® 23 (10, 41) Never BF vs. =6 mos

Acure myelogenous leukemia® 18 (2, 37) Never BF vs. >6 mos
Sudden infant death syndrome? 56 (23, 96) Never BF vs. ever BF

Among preterm infants
Necrotizing enterocolitis? 138 (22, 2400) Never BF vs. ever BF

Among mothers

Breast cancer® 4 (3,0) Never BF vs. ever BE
(per year of breastfeeding)

Ovarian cancer? 27 (10, 47) Never BFE vs. ever BE

* The excess risk is approximated by using the odds ratios reported in the referenced studies.
* CI = confidence interval.

* EFF = exclusive formula feeding.

§ EBF = exclusive breastfeeding.

! BF = breastfeeding.



Early Nutrition Programming

Early
Genes Nutrition Environment
Programming

I Early nutrition

Conception programming is the
physiological "setting"
by an early stimulus or
insult at a critical
period, with long-term
consequences for
function

Lucas, 1991




The Intergenerational Cycle of
Obesity

Increased risk Large for
of gestational Gestational

diabetes Age babies

Fatter mothers Fatter children

creased ris|
of metaboli

syndrome

Breast feeding protects against later obesity

(Meta-analysis of 9 studies )
Arenz, Rucker!, Koletzko, von Kries. Int J Obesity 2004

O’Callaghan 1997
Bergmann 2003
Hediger 2001

Li 2003

P oulton 2001

von Kries 1999
Liese 2001
Toschke 2001
Gillrnan 2001

AOR fixed effects

feeding duration
0.78 (0.71.085) @ in 4/9 studies

Dose response
effect of breast
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Faster growth in infancy adversely

programmes the metabolic syndrome (singhal and

Lucas, 2004)

* higher blood pressure at 6-8 years (singhal, 2007

The Surgeon General’s Call to Action
to Support Breastfeeding

2011

Longitudinal data on:

 higher LDL/HDL ratio in adolescents (singhal, et 1.Feeding practices

al, 2004)

2.Growth pattern

* greater insulin resistance and endothelial 3.Long term outcomes
dysfunction in adolescents (singhal et al, 2003)

» greater obesity later in life (vonteiro and Victora, 2005;
Baird et al, 2005; Ong and Loos, 2006)




Allergy

Synergetic effects of early strategies
for balancing the immune responses towards oral tolerance

Perinatal Birth 6 mo 12 mo 5 years

1st critical Critical

window? Window “‘,

1 244 9

Breastfeeding
and / or pHF

Probiotics

LC-PUFA

Low metabolic
stress nutrition
|

Pregn ancy Early Nutrition:

Probiotics

eHF as therapeutic
nutrition

Non- specific or specific
immunotherapy ?




Life course epidemiology
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Quality of

life (QoL)
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Years of life

Prenatal Infant Child Young person Adult
Mat education Genetics Parenting Peer group Social capital

Stable relation Nutrition Education Marketing Employment
Antenatal care Safe home Health prom Higher education Lifestyle

Determinants of health and well-being and their impact on quality and length
of life at different stages in childhood




CHILDHOOD SOCIOECONOMIC STATUS

e

PHYSICAL ENVIRONMENTAL EXPOSURES
Neighborhood
Hou::ﬂiality Alrand water quallty 30?12;:2:5' of
Crowdin Condition of public spaces buildings and
Toxi 9 Noise 9
oxic exposures Food options grounds
MECHANISMS
! l
LPE ?‘yﬁ:"elﬁega';:l Health Behavior Physiological
i?'n :-?irment 9 I Physical activity Cell/molecular damage
H peracﬂvity T Sedentary activity Physiologic/dysregulation
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ggression
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| ADULT PHYSICAL HEALTH OUTCOMES

Figure 1. Examples of pathways that may link physical exposures associated with childhood and adolescent SES to

| ADULT PHYSICAL HEALTH OUTCOMES

Figure 2. Examples of pathways that may link psychosocial
to adult health.

adult health.
CHILDHOOD SOCIOECONOMIC STATUS
PSYCHOSOCIAL ENVIRONMENTAL EXPOSURES
Home Neighborhood School
Risky families Crime Social climate
Nonfamily presence Violence Presence of order
Parent health habits Social capital Quality of education
MECHANISMS
Psychological Health Behavior
Stress/ ive affect Emotional regulation [+ ! Preventivecare T Substance use
Relationship formation ~ Mastery/control  Health-promoting behaviors
Physiological
Physiologic dysregulation  Altered cortical development

4 and adol

: ciated with childh

SES

TABLE 1. Risk factors for poor development’”*

Risk Prevalence Effects on children Strength of Evidence
Stunting® 25-30% 6-13DQ points, (0.4-0.8 SD), social Strong
and emotional effects
Iodine deficiency 35% 9-131Q points (1 SD) Strong
Iron deficiency 20-30% 1.731Q/10 g/L Hb; Some Strong
anemia supplementation trials show benefits
to motor, soclal-emotional, and
cognitive development of 0.3-0.4 SD
Lack of child 60-90% of parents do  Provision of stimulation/ learning Strong
stimulation and not stimulate opportunities has benefits of
learning 0.5-1.0SD in IQ}
opportunities

Maternal depression

Exposure to violence
and conflict

Intrauterine growth
retardation

Malaria

Lead levels
Lack of breastfeeding

Parental loss

Lack of maternal

responsivity
Zinc deficiency
Intestinal helminths
HIV Infection
Diarrhea

Arsenic

Manganese, pesticides

17%, rates may be
higher

Major armed conflict
in 27-38%
countries from
19902003, affects
20 million children

11%

40% of population in
90 countries—
300-600 million
children

40%

40-50%

Over 43 million
orphans in
Sub-Saharan
Africa, 16% below
age 6 (7 million) in
2003

Unknown

33%
33%
2%

Common
High in areas such as

Bangladesh

Depends on area

0.5 to 1.0 8D in cognitive development
scores

Behavior problems, PTSD

0.25 to 0.5 SD compared to non-LBW

Significant cognitive Impairments
assoclated with severe or cerebral
malaria or number of episodes of
malaria

2-51Q) points

Small effects on cognition (2-5 IQ) pts),
may affect bonding

Descriptive studies show higher rates of
mortality, some behavior problems,
sense of vulnerability, depression,
Improves over time

Associated with less secure attachment,
lower cognitive ability and more
behavior problems

Cognitive development and activity

Cognitive development

Can be severe; developmental delays,
language delays

Some associations with cognitive

development found

Lowered IQ)

Lowered IQ)

Correlations clear; need for treatment
approaches

Urgent need for research particularly
on interventions

Associated with developmental deficits
to age 3 yr; need for longitudinal
studies

Negative assoclations clear; needs
turther study

Correlational studies in developed and
developing countries

Consistent but small-to-moderate
effects; hard to design good studies

Need for interventions and
intervention research

Need for more intervention studies

Mixed results
Inconsistent results
Evidence for risk 1s strong

Suggestive; needs further study
Correlational data; only investigated in

older children
Some data but need for more

“Stunting refers to a height for age score of —2 standard deviations or less below the average height according to recognized norms.
DQ, Developmetal quotient; SD, standard deviation; Hb, hemoglobin; PTSD, post-traumatic stress cisorder.



Life course — Pathways to MENTAL CAPITAL

Mental capital through life — conceptual overview
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Epigenetic changes.

School
Child (5-12)
Primary education builds

knowledge, skills, and a learner
identity

Prenatal Early-childhood (0-4)

Parental responsibility for creating the
foundations for success

Acquisition

Adolescent

A dynamic and critical
transition to adulthood

Poor sense of control
Heightened response to stress

Adult

Community and home environment

Working longer?

Understanding of lifecourse factors
Attitudes and expectations towards ageing
Ageism and social marginalisation
Under-investment in older people

Age-related
gnitive and physical
challenges
Waste of

Mental Capital

Cognitive reserve

Physical activity

Living longer:
Mental activity g 9

Social stimulation Nutrition

Medication or Lifestyle

Dietary interventions Socio-economic status
Genes

Social supports?

Technological interventions

Early assessment and treatment of age-related disorders
Cognitive training

Pharmacological cognitive enhancement

Coping with the many opportunities

and stresses of adult life

Maintenanc

e

Stem cells in neural regeneration and adult neurogenesis
Assistive technologies
Cognitive prosthetics

Nutritig, (cise Nur”
Sleep E*® tion

Genomics

Metabolomics

Transcriptomics

Proteomics

Bioscience

Brain atrophy and white matter lesions
Accumulated damage to cells and tissues

Retirement
Older adults

Dealing actively with the challenges of
ageing; using resources largely built earlier
in life

Declin




Mental health - conceptual overview

ACORN Classification:

Community cohesion:
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advantage Informal social control
A sense of citizenship and participation in sodiety
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Treatment
w w i Public
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Primary Mental health "
care professionals Community groups
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Family burden
.
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Living conditions Friends Extended family
Housing quality
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Prevalence of mental disorders
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among adults in Great Britain

by ACORN®
Wiealthy

achievirs
Urban
prosperity
Comfortably
off
Moderate
means

Hard
pressed

0%

Socioeconomic

gradient

Parenting

Home/Family
environment

Parent(s) ww Teachers w

T Lone-parent families

Chronic social adversity:
Unemployment

Poverty
Iliteracy
Child labour
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Lack of social supports
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School Work
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Customers
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'oor scholastic Work stress

Supporting
actors

Ability to deal with thoughts & feelings
Life-management skills

Emotional resilience

Ability to cope with stressful circumstances

E"Et"?'t‘?e Individual
" resources
Sleep
Physical Psychological
factors factors
Genes \
Immunity h y Poor coping skills

Physical trauma

Low self esteem

Endocrine response

Larger families performance
Punishment strategies  henceto Managerial style
S% 1 1s% Family discord unrewarding Participation and control 4+ Substance
Marital breakdown employment ﬂ-\’fﬂ(ﬁ:{% and variety® 2useand
Divorce/Remarriage or addiction
= Workload and workplace N
Local authority care  unemployment dentity / Status / Role Smoking
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Hours / schedule Individual Resources
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Life events play fulcrum between the
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Severe trauma | an
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Violence Unemployment
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reatment St f t
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Avoidance of treatment Perceptions of discrimi
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7 with a significant Social
| mental illness are N
Repeat consultation among the most stigma

Intergenerational
burden

Family/Caregiver
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Structural level

‘excluded'in society

Populations most at risk of secial exclusion:

Women

Racial and ethnic minority groups
Refugees

Sex workers

People living with disabilities
Addicts

Community level

Chronically ill
Homeless

Long-term unemployed
Early school leavers
Older people living on pensions

Individual level

-

Prevalence

Mental Health

Wellbeing

Physical health
Knowledge

Quality of relationships
Sexual satisfaction

Use of services
Productivity

Public safety

Mental health problems in children and young adults
often have serious adverse effects in adulthood, induding:

Anti-social behaviour
Criminality

Relationship difficulties
substance misuse

General impacts on quality of life

Mental disorders in children

9.5 9% of 5-15 year olds

Common mental disorders in adults 16-64

16.4% total

9% mixed anxiety —depression
5% anxiety

3% depression

2% phobias

1% OCD

1% panic disorder

Psychosis
0.5% of the adult population

Personality disorders
%

Addictions
7% Alcohol

3% Drugs

32% Tobacco

Violence
12%

Dementia
5% of people over 65
20% of people over 80

32%

5% 10% 15% 20%

Migration and mental health

Mental ill-health

Suffering, disability and mortality
Low academic achievement
Unwanted pregnancy

Unhealthy lifestyles

Risky behaviours

Failure to seek treatment and care for oneself

Crime
Sui

e

Risk Factors

Characteristics of the child
Characteristics of the family
Family functioning characteristics
stressful life events
Neighbourhood characteristics

Women, aged between 35 and 54
Separated or divorced

Living as a one person family unit
Lone parent

No formal educational qualification
Predicted 1Q of less than 90

Social class V

Tenants of subsidized housing

Live in an urban area

One or more physical complaints

Genes

Childhood maltreatment
Social stresses and life events
Socio-demographic

dystems ma

Stressful life events:
threats to health
interpersonal problems
unemployment
job insecurity
debt

Lifetime stressors:
sexual abuse
expulsion from school
bullying
running away from home
institutional care in childhood

People with personality disorders are at increased risk of
developing other serious mental health problems

Some personality disorders are associated with an increased risk
of violence and suicide, aggravated by comorbid alcohol abuse

Other mental disorders

Neurosis, psﬁhosls, personality disorder
ise

Substance al
Hazardous alcohol consumption
Alcohol dependency

Alcohol and anti-social personality disorder

Age

Genetic background
Medical history
Lifestyle

Higher incidence rates of all
clinically relevant psychotic
disorders have been observed
in several immigrant groups
and their descendants

Recovery

Freedom from abuse,
stigma and discrimination

Access to resources
‘Work and employment
Housing
Personal relationships
Sodial participation

Loss of economic productivity
Absenteeism - inability to work

Presenteeism - low productivity
Accidents and errors

Persistence of personality traits
that handicap in the work place

Trending up

Trending down

- o=

Impaired parenting skills in later life; with consequences for deprivation of their own children

QOutcomes



o ~ LEARNING DIFFICULTIES

Cognitive skills are cumulative;

success builds upon success.
Accruing Mental Capital Thus early abilities - or their lack -

Mental
Capital
Early capability makes later learning more efficient Mental capital
contribute heavily to future success or failure. and increases the complexity of what can be learned d P oy r 3
and associate
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Very early Early detection Early interventions
detection age 3-4

age 3-7
age 0-2
Possible with future advances
in neural and genetic science and technology
Genetic disposition



m Longitudinal pathways to adolescent antisoclal behaviours at age 15-16 years
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Pathways into Suicide
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ADVERSE EXPERIENCES — cuip ABUSE,

DOMESTIC VIOLENCE, CONFLICTS, LOSS:--.

If all of these experiences could be
eliminated

Drug abuse would drop by an
estimated 50%,

Current depression by 54%,
Alcoholism by 65%

Suicide attempts by 67%, and
Intravenous drug use by 78%

(Chapman et al., 2004; Dube et al., 2003).

Sensitive periods and delayed

effects

3-5 yr : hippocampal volume —
memory consolidation and retrieval,
PTSD or depression, borderline
personality or dissociative identity
disorder

9-10 yr: corpus callosum —
information super-highway between left
and right hemisphere causing dramatic
shifts in mood and personality

14-16 yr : prefrontal cortex —
attention, executive function, working
memory, motivation and behavioural
inhibition



TECHNOLOGY OF LIFE SKILL
FORMATION

TABLE 1. Comparison of different investment strategies

Farly childhood intervention: Adolescent intervention: Changing initial
moving children from the first moving mvestments in conditions and
decile of family investment adolescence from first performing a balanced

Status Baseline to the seventh decile to ninth decile intervention
High school graduation 0.4109 0.6579 0.6391 0.9135
Enrollment in college 0.0448 0.1264 0.1165 0.3755
Conviction 0.2276 0.1710 0.1773 0.1083
Probation 0.2152 0.1487 0.1562 0.0815
Welfare 0.1767 0.0905 0.0968 0.0259

Disadvantaged children: first decile in the distribution of cognitive and noncognitive skills at age 6.

Mothers are 1n first decile m the distribution of cognitive and noncognitive skills at ages 14-21.

Note: The adolescent-only and balanced intervention programs cost 35% more than the Perry program intervention.
Source: Cunha and Heckman (2006).%




RATES OF RETURN TO HUMAN DEVELOPMENT
INVESTMENT ACROSS ALL AGES

8—

Responsive parenting

Home learning environment
Pre-school Programs .
Quality schools

° / Good neighbourhood
— Friends

I;elturn :e(; . Positive activities
nveste =
R
2 Job Training
—| Pre-
school School Post School
0 6 18 Age
Th e n eed tO i nvest ea rly Pedro Carneiro, James Heckman, Human Capital P‘3

The need for longitudinal study
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INCREASING SOCIAL GRADIENT THAT OCCURS
POST-14 THROUGH EACH OF THE DRIVERS

IDENTIFIED.
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