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Purpose

GENETIC PREDISPOSITION:
-Stunted parents and
grandparents

|

UNHEALTHY ENVIRONMENT:
-Unimproved sanitation

-Lack of stable food source
-Exposure to infectious disease

GENETIC PREDISPOSITION,
and UNHEALTHY
ENVIRONMENT play a role in
childhood stunting
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Purpose

GENETIC PREDISPOSITION:
-Stunted parents and
grandparents

UNHEALTHY ENVIRONMENT:
-Unimproved sanitation
-Lack of stable food source

-Exposure to infectious disease

EPIGENETICS

Vulnerable Children:

A population enriched for
lower predisposition for short

stature, but at high risk for
stunting and wasting due to
unhealthy environmental
exposures.
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Project Overview

Purpose

Project Aim

0 Understand a counterfactual view of how the environment influences growth
when minimizing the role of genetic risk.

0 Gain insight into what role environment plays in growth patterns.
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Vulnerable Children
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|dentifying the target population

Orphaned
and
Separated

Target Population

* Children introduced to a
vulnerable situation
before or at 5 years old

Refugees

Vulnerable

* Globally representative Situations

with a focus on low and
middle income countries

Living in
conflict or
wdar zones

Displaced

Living in
transient
settlements
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Performed literature searches to answer the following questions:

_—_—_—_\

( !
| Growth I
[ )

- - - - - - . -

Are children in vulnerable situations more prone
to stunting and wasting than children in the
general population?

{ ST T \I Are children in vulnerable situations at greater
| Cognitive , risk for delayed cognitive development, and
| Development can interventions improve or mitigate this risk?

- - - - - - . -

_—_—_—_\

If children are removed from vulnerable
situations (via resettlement or international
adoption), can they experience catch up growth

l
Resettlement I
I or development recovery?

(
|
|
\

_—_—_—_J
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Growth in vulnerable children
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Growth: Methods

Methods of literature review

O Developed several iterations of Growth Terms

search terms growth weight
height stunting

Vulnerability Terms

o Utilized MeSH terminology and

vulnerable war
Boolean operators to best capture all ,
. . displaced orphan
applicable resources in the US @ )
. . .. conflict orphanage
National Library of Medicine
ethnic conflict refugee
ontology
Age Terms
newborn toddler
O Did not filter by date or language fant «choolchild
to capture full range of available child ore-school
research young person boy /girl
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Growth: Methods

Results of PubMed literature review

Inclusion Criteria

1704 papers O Included at least one
identified from growth measure
literature review O Includes children <5

years
1469 excluded
184 excluded from from title review Exclusion criteria
abstract review O Exclusively HIV-

infected population

O Source population is a
developed country not
involved in conflict

46 papers identified

O Resettlement in
12 longitudinal 34 cross-sectional developed countries™

_*Resettlement explored separately
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Cross-sectional Growth: Results

Comparing study findings to country means
S

Are children in vulnerable situations more prone to stunting and wasting than
children in the general population, and does this differ by country?

0 To examine this, we collected data from cross-sectional studies that
observed stunting and wasting among vulnerable children.

0 This was compared to the most recent DHS data collected for each country.

46 papers identified for
full review

Exclusion criteria:
* No usable growth data

12 longitudinal 34 cross-sectional

7 excluded in
full review

27 Cross-sectional
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Cross-sectional Growth: Results

Comparing mean WAZ among vulnerable children to country means

Studies among vulnerable children

DHS country means

Vulnerable Children
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Cross-sectional Growth: Results

Comparing percent wasted among vulnerable children to country means

Studies among vulnerable children

DHS country means
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Cross-sectional Growth: Results

Comparing mean HAZ among vulnerable children to country means

Studies among vulnerable children

DHS country means
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Cross-sectional Growth: Results

Comparing percent stunted among vulnerable children to country means

Studies among
vulnerable children

DHS country means
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Conclusion

+ Cross-sectional studies of children in vulnerable situations report high
prevalence of stunting and wasting, but provide little context to how this
compares to the general population.

+ In some countries, such as Kazakhstan and Armeniaq, children in vulnerable
situations appear to be more growth restricted than the general population,
and appear to be similar to the countries with the highest prevalence of
stunting and wasting.

+ In countries where wasting is highly prevalent, all children may be at high risk,
making it difficult to assess the effects of vulnerable situations.

+ Stunting appears more prevalent in children in vulnerable situations than in
the general population
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Cognitive Development in Vulnerable Children
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Methods of literature review

Formal literature Search:

|

Used papers identified from the original
literature search to determine appropriate terms

Built search terms to find papers on cognitive
outcomes among vulnerable children

Included migrant populations in vulnerable search

Did not filter by date or language to capture full
range of available research

Performed finalized PubMed literature search on
8/11/2015

Informal Literature Search:

|

O

Literature identified from other searchers

Used meta-analyses and reviews to identify
additional papers

/\ University of Washington START Program
Vulnerable Children

Cognition Terms
cognition Socio-epidemiological
Socio-emotional neurodevelopment

Early child development

Vulnerability Terms

vulnerable war
displaced orphan
conflict orphanage
ethnic conflict refugee
migrant
Age Terms
newborn toddler
infant schoolchild
child pre-school
young person boy /girl
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Cognitive Development: Methods

Results of PubMed literature review: Cognitive Outcomes

1630 papers Inclusion Criteria

identified from O Included at least one
literature review cognitive measure

O Includes children who
]588 eXCIUded from hqd exposure to

16 identified from title /abstract review vulnerable situation
<5 years

other sources

Exclusion criteria

58 papers identified O Exclusively HIV
infected populations

22 longitudinal 30 cross-sectional 6 reviews/meta-analyses
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Cognitive Development: Methods

Longitudinal outcomes in cognitive development

Are children in vulnerable situations at greater risk for delayed cognitive
development, and can interventions improve or mitigate this risk?

0 To examine this, we collected data from the longitudinal studies identified in
the literature search.

Exclusion criteria: 58 papers identified for
* Exposure happened in later full review
childhood

e Qutcomes examined outside

the scope of this analysis 22 longitudinal 30 cross-sectional 6 Reviews
* Did not report results on

outcomes of interest 12 excluded in
*  Multiple papers reporting full review

data from the same study 10 longitudinal

University of Washington START Program 10/12/15 | 20
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Cognitive Development: Methods

Longitudinal outcomes in cognitive development

Cognitive Domains Included

Language Global
Cognition Fine Motor
Socio-emotional Gross Motor

Limitations of cognitive development analysis:
> No consistency in domains examined
> No consistency in developmental assessment tools employed

> Many studies had small sample sizes and heterogeneous populations

> Unable to pool estimates due to heterogeneity of results
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Cognitive Development: Results

Cognitive development: Studies at baseline

Baseline measures among vulnerable children compared controls or comparison group:
Number of tests by cognitive development domain

DOMAIN

STUDY RESULTS Cognitive Language Motor Socio-emotional TOTAL

No difference
Worse
TOTAL
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Cognitive Development: Results

Cognitive development: Studies at baseline

Baseline measures among vulnerable children compared controls or comparison group:
Number of tests by cognitive development domain

DOMAIN
STUDY RESULTS Cognitive  Language Motor Socio-emotional TOTAL

No difference
Worse
TOTAL

Most studies found that children in vulnerable situations appear to test
lower on cognitive development tests across domains than comparison
groups selected from the general population.
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Resettlement: International adoption as an intervention
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Resettlement Growth: Methods

Methods of literature review

Pulled all resettlement papers from
the original search

Built new search specifically to find
resettlement papers, using both
growth and cognition terms.

Completed on 8/17 /2015

Combined results of both searches
to identify unique papers

Growth and Cognition Terms

growth weight
height stunting
cognition Socio-epidemiological

Socio-emotional neurodevelopment

Vulnerability Terms
resettled asylum

International adoptees Post institutionalized

migrant relocated
Snowball approach to identify Age Terms
additional papers from other newborn toddler
literature searches and meta- fant schoolchild
analyses child pre-school
young person boy /girl
e enten START o onans 1 28



Resettlement Growth: Methods

Results of PubMed literature review: Resettlement and growth

1704 papers from
growth literature
review

81 papers identified
(title search)

388 papers from
targeted literature
review

68 papers identified
(title search)

50 unique papers

17 longitudinal

27 cross-sectional

6 review /meta-analyses

University of Washington START Program

Vulnerable Children
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Comparing study findings
S

If children in vulnerable situations are resettled to more secure environment do
they experience growth recovery?

0 To examine this, we collected data from longitudinal studies that assessed
resettlement as an intervention for growth identified in the literature.

0 Anthropometric measures were compared at adoption and after adoption.

50 papers identified for
Exclusion criteria: full review

* No usable growth data

* Could not separate

data for appropriate 17 longitudinal 27 cross-sectional | | 6 Reviews
age group

* Follow-up on different 10 excluded in
populations full review

7 longitudinal + 10 longitudinal
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Resettlement Growth: Results

Resettlement: mean WAZ*
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*Multiple results reported from one study for the following author(s): Rutter
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Resettlement Growth: Results

Resettlement: mean WAZ*

Country origin

WHO region
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Resettlement Growth: Results

Resettlement: mean WAZ by origin and resettlement country™
S

Country origin
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Resettlement Growth: Results

Resettlement: mean HAZ*
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Resettlement Growth: Results

Resettlement: mean HAZ*
e
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Resettlement Growth: Results

Resettlement: mean HAZ by origin and resettlement country™
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Resettlement Growth: Results

Conclusion

+ Resettlement (including international adoption) from low or middle income
countries to high income countries appear to be a very effective
intervention to improve both WAZ and HAZ, and in many cases may
actually result in normalized growth.

« Catch up growth appears largest in the youngest children, although
improvement occurs across a broad range of ages.
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Cognitive Development: Results

Cognitive development: improvement over time

Number of studies documenting improvement in cognitive outcomes among

children removed from the vulnerable situation (adoption or resettlement)*
8

Change in Development Score

7 [T decrease

[ increase
6 [ no change
5

cognitive fine motor gross motor motor language socio- global other
(unspecified) emotional

Number of studies
w H

N

-

o

*Study individuals served as their own controls
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Cognitive Development: Results

Cognitive development: improvement over time

Number of studies documenting improvement in cognitive outcomes among
children removed from the vulnerable situation (adoption or resettlement)*

8
Change in Development Score
7 decrease
increase
6 [ no change
T T T T T T T T T T T e e e e e e e e e e e s s e e e e e e i
1 1
. . . . . . . I
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3 E recovery following removal from vulnerable situation. !
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P .
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£ 3
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Z
2
1
0
cognitive fine motor gross motor motor language socio- global other
(unspecified) emotional

*Study individuals served as their own controls

Vulnerable Children
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Cognitive Development

Conclusion

Removal from vulnerable situation may lead to improvement in scores across
domains, although full catch up is infrequently reported. More evidence
may be needed, particularly in assessment of global cognition/executive

X/
°e

function.

+» Age at adoption may be associated with catch up: 7 studies reported
younger age at adoption associated with better outcomes.
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Maijor limitations

Heterogeneity in
data

Incomplete
background
information

Paucity of

longitudinal data

* Each study used in
the analysis
reported mean

results for children

of varying age,
background, and
socio-economic
status

Many studies were
unable to obtain
information on birth
parents of orphan
children, so samples
may include
children at risk for
stunting from other
causes

* Results represent

the information we
found with

reported
longitudinal results.
Our findings are
limited and may not
represent all
available data

University of Washington START Program
Vulnerable Children
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Overall Conclusions

0 Using populations of children in vulnerable situations as an
example of the impact of environmental change on growth and
cognitive potential, these findings suggest that changes in
environmental exposures may have profound impact on both
growth and cognitive recovery.

0 Age appears to be an important determinant of catch up
growth and cognitive development potential.

0 Future research needed to explore optimal age window where
an intervention can result in the optimal catch up growth and
cognitive development.
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Resources

Vulnerable Children
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Vulnerable children and Growth Contacts

Potential Existing data sets

0 Beth Dawson-Hahn—Seattle Children’s

O Research collecting longitudinal growth and nutritional information on child
refugees in Seattle

0 Suzinne Pak-Gorstein—Seattle Children’s

O Research on cognitive development in child refugees in Seattle

0 Janine Young—Denver Health Refugee Clinic

O Medical Director; collecting cross-sectional growth data on refugees in Denver

0 SMART nutrition surveys data on refugees

0 United Nations Office for the Coordination of Humanitarian Affairs

O Collects data on refugees
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Potential Contacts

Experts with experience working with vulnerable children

START contacted experts

o Amy Hagopian—UW Global Health
O International health workforce issues and the effects of war on global health

o David Townes—UW Global Health
O Senior Public Health and Medical Technical Advisor to the Office of Foreign Disaster Assistance at USAID.
o J. Carey Jackson—UW Global Health

O Medical Director of the International Medicine Clinic, Refugee and Immigrant Health Promotion Program at
Harborview

o William Stauffer—University of Minnesota
O Technical advisor to the CDC on refugee and immigrant health
0  Kurt Tjossem—iInternational Rescue Committee (IRC)

O Regional Director

0  Katie Murphy—International Rescue Committee (IRC)
O Technical Advisor, Early Childhood Development

o  Casie Tesfal—lInternational Rescue Committee (IRC)
O Nutrition Advisor

0  Katherine Yun—The Children’s Hospital of Philadelphia

O Research on refugee and immigrant health specifically immigrant families in the US

O Leisel Talley— CDC International Emergency and Refugee Health Branch
O Nutrition expert; operational research is conducted in partnership with other agencies
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Experts with experience working with vulnerable children (cont)

e
Additional Contacts

0 Paul Spiegel—United Nations High Commissioner for Refugees

O Deputy Director of the Division of Programme Support and Management

00 Anne Melvin—Seattle Children’s

O Director of the Pediatric HIV Program; Research on internationally adopted children
in Seattle

0 Paula Braitstein—University of Toronto

O Plon a 10 year long cohort study of orphans collecting physical and mental health
oufcomes

0 Theresa Betancourt—Harvard School of Public Health

O Research cognitive development in children experiencing humanitarian emergencies

0 Julie Bledsoe—University of Washington

O Primary care physician that specializes in adoption medicine

/‘\ . . .
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Appendix

Vulnerable Children
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Compare study results to country averages/standards

Do vulnerable children experience different changes in anthropometric
measures over a defined time compared to the general population?

0 To examine this, we collected data from longitudinal studies examining
change in WAZ, HAZ, weight or height over a time among vulnerable
children.

0 We compared WAZ and HAZ to DHS country averages, weight and height
to WHO growth standards.

46 papers identified for

full review
Exclusion criteria:
* No usable growth data
* Could not separate
. 12 longitudinal 34 cross-sectional

data for appropriate

age group ) 6 excluded in
* Follow-up on different .

i full review
populations 6 longitudinal

/‘\ . . .
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GROWTH: Longitudinal

WAZ and HAZ among three studies (control group)

United States
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g 1.0
& Miller
8 15 (Russia)
o i B
HAZ .
520 !
2
b angledesh
25 Nigeria
Lopriore
(Algeria)

United States

o :
N Johnson
W AZ §. o (Romania)

;ol— b
g 15 Miller Nigeria
= ; (Russia) Lopriore

20 {figeda)

A ~—=Bangledesh
25
0 5 10 15 20 25 30 35 40 45 50 55 60

Age (months)
Green=Country average growth Blue=3 studies from VC review

Vulnerable Children
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HAZ

WAZ

GROWTH: Longitudinal

WAZ and HAZ among three studies by treatment group
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GROWTH: Longitudinal Results

Height and weight for age among two studies (control group)
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GROWTH: Longitudinal

Height and weight for age among two studies by treatment group
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GROWTH: Longitudinal

Take home messages from vulnerable children studies

0 There are few longitudinal growth studies on vulnerable children

O Studies report different growth metrics at different ages

0 Growth metrics in vulnerable children associated with similar predictors as
non-vulnerable children (Johnson, Glew, Miller)

O Low birth weight, sex, age, baseline delayed growth

0.5 -
Foster Care
0 Variation among orphans depends on i 7 7 Group Home *
living environment 205 -
Child h h b % " RAZ
u] ildren in homes seem to achieve better A =
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