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U.S. Screened-in Referral Rates
per 1,000 Children

The rate of child
maltreatment in the United
States is increasing.

2013 2014 2015 2016 2017

Source: US. Department of Health & Human Services, Administration for Children and Families, Administration on Children, Youth and Families,
Children’s Bureau. (2019). Child Maltreatment 2017. Available from https://www.acf.hhs.gov/cb/research-data-technology/ statistics-research/child-
malfreatment
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Public Health Approach - CDC

Step 1 — Define and Monitor the Problem
Step 2 — Identify Risk and Protective Factors

Step 3 — Develop and Test Prevention
Strategies

Step 4 — Assure Widespread Adoption
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Defining Predictive Analytics

Predictive Analytics: “The practice of extracting information from data

sets to determine patterns and predict outcomes and trends” (Predictive
Analytics, Applications in Child Welfare, Casey Family Programs)

Predictive Risk Modeling: a specific type of predictive analytics, focused
on using data patterns to identify predictors of risk and assign risk

categories based on these patterns to individuals and/or families (Predictive
Analytics, Applications in Child Welfare, Casey Family Programs)
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Examples of Predictive Analytics

Amazon Product Healthcare
Recommendations Screenings
Facebook Ads Fraud Detection
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Predictive Analytics in Child Welfare

Assign Kernel
Identify Assemble . | . . ;
Potential Soatial Geocoding Polygon Density Combine Gather Design
: p (locating) Hierarchy Mapping Correlated Intelligence Strategies to
Risk and Data Sets Spatial (geographic (test Factors Factors and Leverage
Protective for Each B ; areas used to T into a M Patterns to Community
Factors Factor ata organize and Into a ivliap Target Resources
resources) correlations)
<
[ '|
Gatherin . Communit
& Data Analysis . v
Data Alignment

Geospatial Risk Modeling/Analysis




Protective Variables

* Social connections Places of worship

e Parental supports Parks

* Health Community Centers

Stable housing Licensed child care

* Employment Early learning centers

* More parental education Health clinics

 Well resourced schools




Risk Factors

* Physical abuse

* Sexual abuse

* Emotional abuse

e Physical and emotional neglect

* Exposure to:
 Domestic Violence
e Substance misuse within household
* Household mental illness

e Parental separation or divorce

* Incarcerated household member \\ ‘)
Gathering Data




Geospatial Risk Modeling applied to Child

Abuse

If violent behavior is purely a psychological characteristic of
the individual, where someone lives should have no bearing
on their likelihood of experiencing ACEs and child
maltreatment,

We would expect it to occur randomly across geographical
regions.

This is not what we see.
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Geospatial Risk Modeling applied to Child

Abuse

* Geospatial risk models are built on the notion that
* Place matters and should be taken into account when estimating risk

* Physical elements of the environment contribute to or reduce the
likelihood of risk

* Information on these elements can be used to improve
prediction — their frequency and distance from locations
where child abuse occurs
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Geospatial Risk Modeling applied to Child -I -I

Abuse

* We are interested in identifying the socio-economic and
physical elements that make a neighborhood risky for
children

* If features that enable or contribute to the likelihood of ACEs
and child maltreatment can be identified, it is likely they can
also be mitigated
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Study Area -- City of Richmond:

62.5 square miles » 48% African American
Population: 227,032 » 44.7% White
Children: 41,000 + 6.5% Latino

Under age five: 13,850 1,910 individual 1,000 ft2 cells
US Census 2010
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Geocode Founded Child Maltreatment Cases

Richmond City
VDSS: Founded Referrals (SFY 2014 - 2017)

Richmond City
VDSS: Founded Referrals (SFY 2014 - 2017)
(n=280) (n = 280)
Ry R % F = T TR == 5 = =
@ % : PR, \ 4 . € Parham R \ §
% £ 5 % & =%
’ ~ LW - z % 5
y 7
] 5 ; 2 5 y J i B Mechaniesville
y i - Mechanicsville. 4 = 3 Lakeside 1
4 > Lakeside > wmbarton RS
Fatter
Pattors
; . Moad
Doy Part
Park ‘s "
%
%
:
4 Py
g 2
S :
¥ 4
£
g C
@ ; Bon Air =
Montrose
Willlamsburg Ry
Bon Air R 3 ;
Montrose '
willlamsburg Rd
& e
e
= o
7 b "o
o
|10 PESY
17 \\4\“ 3 & H
g TN
- o S o F
3 Jossup R 3 st S
= § 3 Sanigh™ 3
pa— : Bengley
Y, B Bellwood
: 3 # & PRWYT W F i SourcesEsri, HERE, Delgrme, USGS, Intermap, INCREMENT P, NRCan, Esri
R z e Japan, METI, Esri China {Hong(Kong), Esri Korea, Esril[Thailand), Mapmyindi&.
D Z=aChigV ol S World Wap VasEry NGCC, ® OpenStreetiap contributdfs, and the GIS Usier Community s
£ 5 néley
: A Intensi
Belihood tow [ ][] [ Y Y Y O -
: SourcesTEsri, HERE, DeLosme, USGS, Intermap, INCREMENT . NRCan, Esri
5 Japan, METI, Esri Chins {HongiKong), Esri Kores, Esrij{Thsiland), Mapmyindi&, Data Source: Virginia Department of Social Services
2] - NGCC, ® OpenStreetiiap. contributdts, and the GIS User Community s DOS: 7/1/2013 - 6/30/2017

Data Analysis




Look For Clustering and Associated Risk or
Protective Factors

Richmond City Richmond City

Violent Crime* Data January 2014 - December 2016 Violent Crime* Data January 2014 - December 2016
(n=~8.700) (n=~8.700)
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Founded CPS Investigations, Crime and

Domestic Violence in Richmond, VA

Richmond City Richmond City
CPS Founded & Domestic Violence - Weighted Sum - Kernel Analysis - Equal Weight CPS Founded & Violent Crime - Weighted Sum - Kernel Analysis - Equal Weight
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reature
Importance

Feature Importance
Random Forest Sub-model

NN_CPS_Accepled

agg_CRIME_SIMPLE ASSAULT, DOMESTIC
EF1_Pop..under 18y
agg_CRIME_AGGRAVATED ASSAULT. DOMESTIC
SF1_Families.FPop
agg_CRIME_RUMNAWAY

hood_fixed

agg_CRIME_DRUG NARCOTIC VIOLATION
SF1_Housing..rented

SF1_Housing. vacant
MNM_CommunityCenters
SF1_Houshold size
MMN_FublicSchaools
MNM_BUSI_Pawnbrokers
MNMN_PointsOfinterest
WN_BUSI_Molels
NM_BUSI_Payday.Loan
NN_SMNAFP_WIC

MN_BusStops

NMN_BUSI_Child,. Care Providers
NN_BUSI_Pharmacies
agg_VIO_105.1.UF...Unfil. Struciure
ed_BUS|_Mail.and Hair. Salons

agg_ VIS 106.1.U5.. Unsafe Structure
MNMN_HomelessShelters
NN_ResourceASIS

MM _Libraries

NM_Parks

MN_BUSI_Car. Wash
ed_BUS|_Grocery Store
ed_PoliceStations
ed_BUSI_Laundromats
MM_VotingStations
NM_BUSI_Places. of Worship
MM_FireStations
MM_BUSI_ABC Stores
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How does the distribution of poverty relate to maltreatment
events?

Weighted Poverty Rate

Relationship between Predicted Maltreatment Counts
and Poverty Rate

Eﬂ
$s y
3O . N
&% 30 .
E
-
- -
k-
Poverty =
Rate » M
o0
W oo
B oosst . .
B o4

onn
03631

Poverty Rate

These tables illustrate the relationship between poverty rate and predicted maltreatment count. The scatter plot
shows that the correlation between poverty and predictive risk is marginal. This visual relationship is confirmed by
a correlation coefficient of 0.29. The weak relationship persists even when the zero count grid cells are removed.
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Aligning Project Components

Asset Mapping

Alignment and
Monitoring

Capacity Needs Resource
Analysis Alignment

Gap Analysis

Community Alignment



Community Engagement

What is the type of abuse to be targeted by the intervention?

* For each risk factor identified in the model, what is its relationship to
the type of abuse?
* What mechanisms link the risk factor to the type of abuse?

What actions can DSS, local police, VDH, and other community partners
take to mitigate the spatial influence of each risk factor?

* Given available resources and our understanding of how the risk factors
are related to the type of abuse, what risk factors should be prioritized
to receive attention?

Community Alignment




Community Engagement

* Could be based on order of relative risk
* Could be based on financial cost of intervention

* Could be based on feasibility of coordinating and deploying
necessary resources

* Could be based on community willingness to implement the
Intervention

Community Alignment







