
Uses of Connected Data 

Mathematica® Inc. 1 

 

Linked and Integrated Data: Select Findings from 
the State Child Welfare Data Linkages Descriptive 
Study 

Background 
The State Child Welfare Data Linkages (SCW) Descriptive Study (1) examined the extent to 
which child welfare agencies in 50 states, Puerto Rico, and the District of Columbia (hereafter 
referred to as states) connected administrative data on child maltreatment to other data 
sources and (2) collected information about state practices related to sharing and connecting 
data. The SCW Descriptive Study aims to provide novel information regarding connected 
(linked or integrated) state data that may be leveraged to improve ongoing and accurate 
surveillance of child maltreatment incidence and related risk.  

For more information about the SCW Descriptive Study and findings from other data 
collection activities, please visit the project’s web page. Data from both surveys are archived 
at the National Data Archive on Child Abuse and Neglect.  

This brief highlights information provided by states on their use of connected data, a term we use to refer 
to linked data and integrated data (Exhibit 1). This brief addresses the following questions: 

1. How are linked and integrated data used? 

2. Who can access and use linked and integrated data? 

3. What data are linked and integrated? 

4. How do states link and integrate data?  

To answer these questions, we used data collected from two surveys that were conducted for the SCW 
Descriptive Study: 

1. A high-level web survey of state child welfare directors or their designees (Initial Survey) 

2. A more in-depth web survey of a state agency staff person knowledgeable about connected data 
(Connected Data Survey). 

  

https://www.acf.hhs.gov/opre/project/state-child-welfare-data-linkages-descriptive-study
https://www.acf.hhs.gov/opre/project/state-child-welfare-data-linkages-descriptive-study
https://www.ndacan.acf.hhs.gov/
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The Initial Survey gathered background information that fed into the Connected Data Survey, including 
the name of the state’s system of record for child maltreatment reporting to the National Child Abuse and 
Neglect Data System (“system of record”), whether the state had integrated data, and whether the state 
had data sharing agreements that supported linked data sets. This survey also collected contact 
information for staff who could share more about the linked and integrated data sets. The Connected 
Data Survey built on the Initial Survey by asking the identified contacts to provide more information about 
the state’s connected data. In this brief, we describe responses to items in the Connected Data Survey. 

Exhibit 1 shows which states responded to both surveys, to the Initial Survey only, and to neither survey.  
This brief only includes information from the 33 states that responded to both surveys. These states are 
shaded in orange. State Child Welfare Data Linkages Descriptive Study Technical Report: Study Background 
and Design provides additional information on the survey samples and response rates. 

 

Exhibit 1. States that participated in the Initial Survey and the Connected Data Survey 

 
This brief draws on findings that are presented in fuller detail in State Child Welfare Data Linkages 
Descriptive Study Technical Report: Study Findings. This brief highlights findings related to integrated data 
first, then findings related to linked data. The survey items from the Connected Data Survey used in the 
analyses are listed at the end of the brief.  

https://www.acf.hhs.gov/opre/report/state-child-welfare-data-linkages-descriptive-study-technical-report-study-background
https://www.acf.hhs.gov/opre/report/state-child-welfare-data-linkages-descriptive-study-techical-report-study-background
https://www.acf.hhs.gov/opre/report/state-child-welfare-data-linkages-descriptive-study-technical-report-study-findings
https://www.acf.hhs.gov/opre/report/state-child-welfare-data-linkages-descriptive-study-technical-report-study-findings
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Findings related to integrated data 

How are integrated data used? 
Integrated data is defined by the project as data that have been systematically incorporated (through 
direct entry by staff or a data exchange) into the state system of record. Findings pertaining to integrated 
data are reported at the state level as counts or percentages.  

The Connected Data Survey asked states about their uses of data integrated into their system of record. 
States could select more than one use (Exhibit 2). The most common use was for practice, such as 
casework, case management, or service delivery (76 percent of states), followed by use for continuous 
quality improvement (CQI; 66 percent of states).  

Exhibit 2. Uses of integrated data 

 
Source: SCW Descriptive Study Connected Data Survey, Question 32. 
Note: This table reports percentages of 29 integrated data sets, as described by 29 participating states. Percentages sum to more 

than 100 percent because respondents could say they used data integrated into their system of record in more than one 
way. 

CQI = Continuous Quality Improvement. 

Who can access and use integrated data?  
We asked whether anyone outside the agency had permission to access the data integrated into their 
system of record or extracts from that data, and if so, who (Exhibit 3). States could choose more than one 
type of user. Most states said staff from an organization that is part of the data sharing agreement could 
access the integrated data. Four or fewer states identified researchers or officials from state entities that 
were not part of the data sharing agreement as having permission to access integrated data or extracts 
from the data. The survey did not distinguish between researchers who were or were not affiliated with 
the state.  
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Exhibit 3. Users of integrated data 

 
Source:  SCW Descriptive Study Connected Data Survey, Question 31. 
Note: This exhibit reports percentages of states responding to this question (n = 28). Percentages do not sum to 100 percent 

because respondents could choose multiple types of users who could receive permission to access or use the integrated 
data. Responses in the Other category included system users, contractors, none, and individuals with appropriate 
agreements. 

What data are integrated? 
During the survey, states were given a list of services and asked whether and how data from each service 
were connected to the system of record. A Snapshot of States’ Child Welfare Data Systems of Record 
includes the full list of services and information on how data may be connected to the system of record. In 
this brief, we summarize the most and least common data sources integrated into systems of record.  

Overall, the services that were most likely to have data integrated into the system of record were those 
related directly to child maltreatment: child abuse and neglect investigations, child welfare case 
management after investigations, foster care placements, services defined in states’ Prevention Plans for 
the Family First Prevention Services Act, and other services contracted by Child Protective Services (CPS) 
(Exhibit 4).  

Gaps in integrated data  
Data sources that were least likely to be integrated into the system of record (that is, five or fewer states 
included these data sources) were Supplemental Nutrition Assistance Program (SNAP) records, birth and 
death records, housing assistance, refugee assistance services, and labor and/or employment services.  

 







         












































































https://www.acf.hhs.gov/opre/report/snapshot-states-child-welfare-data-systems-record
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Exhibit 4. Most common data sources integrated into the system of record  

 
Source: SCW Descriptive Study Connected Data Survey, Questions 25.1.a–25.99.z. 
Note: This exhibit reports counts and percentages of participating states (N = 29). Total percentages do not sum to 100 percent 

because data from services can have multiple statuses and states can integrate multiple data sources into their systems.  

How do states integrate data?  
States described the methods they used to populate the system of record with integrated data. States 
could say they used any or all of the following methods: (1) deterministic or exact linking, (2) proprietary 
probabilistic linkage software, (3) open-source probabilistic linkage software, and (4) other.  

Eighty-six percent of states used deterministic or exact linking method, meaning that records across data 
sources had the same values as identifiers. Only one state used more than one method. States that 
selected “other” referenced matching processes and code without referencing specific linkage software. 

Exhibit 5. Data linkage methods for integrating data into the system of record 
 

 
Source: State Child Welfare Descriptive Study Connected Data Survey, Question 27. 
Note:  This exhibit reports percentages of integrated data sets described by states. Percentages sum to more than 100 percent 

because respondents could select multiple data linking methods.  
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Findings related to linked data 

How are linked data used? 
For the purposes of the study, we defined linked data as a 
set of records that includes data from the system of record 
and another source, matched based on a common 
identifier or other matching criteria. In the Connected Data 
Survey, states were asked to select the uses for their linked 
data sets—including, practice, continuous quality 
improvement (CQI), program evaluation research, state 
policy analysis research, legislative report or mandate, 
other research, performance monitoring, predictive 
modeling, other internal uses, and other external uses. 
Among linked data sets, the most common uses were 
program evaluation research, state policy analysis research, 
and CQI (Exhibit 6).  

Exhibit 6. Uses of linked data sets 

 
Source: SCW Descriptive Study Connected Data Survey, Question 19. 
Note: This exhibit reports percentages of uses for 37 linked data sets, as described by 18 participating states. Individual states 

may have reported on up to 4 linked data sets. Percentages sum to more than 100 percent because respondents could say 
they used each linked data set in more than one way. Other internal uses included sharing demographics between data 
systems and producing metrics for a public dashboard. Other external uses included use for a specific program or making 
foster parents aware of children’s health needs. 

CQI = Continuous Quality Improvement. 

The study team combined the 10 uses in Exhibit 5 into the following three main groups for further 
analysis: (1) research, including program evaluation research, predictive modeling, and other research; (2) 
internal use, including CQI, practice, performance monitoring,  and other internal use; and (3) external use, 
including state policy analysis research, legislative report or mandate, and another external use. We 
allowed linked data sets to appear in multiple groups but counted them only once within each group.1 

 

1 Linked data sets often had multiple uses. For example, 11 linked data sets were reported as having research, internal, 
and external use. Five additional linked data sets were reported as having research and external use. 

States described select linked 
data sets  
The Connected Data Survey asked states 
about one linked data set per data sharing 
agreement, as identified in the Initial Survey, 
for up to four data sharing agreements. For 
each data sharing agreement, they were 
asked to focus on the most utilized linked 
data set that was relevant to child 
maltreatment incidence. If none of the 
linked data sets under the data sharing 
agreement were relevant to child 
maltreatment incidence, then states were 
asked to select the data set that was most 
utilized. Eighteen states reported on 37 
linked data sets.  In this section, we report 
counts or percentages of these 37 linked 
data sets. 
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Who can access and use linked data? 
We asked states about the organization that manages the data sharing agreement for the linked data set, 
active users other than staff at the managing organization, and people who could receive permission to 
use the linked data set or extracts from it other than staff at the managing organization. States indicated 
whether the organization that manages the data sharing agreement was the state child welfare agency, 
another state agency, a statewide IT agency, a college/University, a research organization, or other. Across 
all linked data sets, forty-six percent were managed by the state child welfare organization. Exhibit 7 
presents managing organizations grouped into research, external, and internal uses. 

Exhibit 7. Managing organizations of linked data sets, by use 

 
Source: SCW Descriptive Study Connected Data Survey, Question 19. 
Note: This exhibit reports percentages of linked data sets, as described by participating states. 

States identified active users and potential users outside the managing organization. We did not give 
states definitions or examples of active use, and the survey did not distinguish between researchers with 
and without state affiliation. Exhibits 8 and 9 present users by linked data set use. 
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Exhibit 8. Active users of linked data sets, by use 

Source: SCW Descriptive Study Connected Data Survey, Question 20. 
Note: This exhibit reports percentages for linked data sets, as described by participating states. Percentages sum to more than 

100 because respondents could answer that they had more than one type of active user. “Others” included foster parents 
and IT developers. 

 

Exhibit 9. People who could receive permission to use the linked data set, by use 

 
Source: SCW Descriptive Study Connected Data Survey, Question 21 
Note: This exhibit reports percentages for linked data sets, as described by participating states. Percentages sum to more than 

100 because respondents could answer that they had more than one type of potential user. “Others” included foster 
parents, researchers meeting certain criteria, and that no one can receive permission. 

What data are linked? 
States were asked which data sources were included in their linked data sets. Foster care placements, child 
welfare case management after investigations, and child abuse and neglect investigations were most likely 
to be included in linked data sets (Exhibit 10).   
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Exhibit 10. Most common data sources for linked data sets by use 

Source: SCW Descriptive Study Connected Data Survey, Questions 6a1–6a25. 
Note:  This exhibit reports percentages for the number of linked data sets by use that includes each data source.  
FFPSA = Family First Prevention Services Act. 
 

Gaps in linked data  
We examined which services were least likely to be present in the linked data sets that states reported on 
in the Connected Data Survey.  

Only four linked data sets included information from intellectual or developmental disability services. Only 
two or three linked data sets included information from any of the following data sources: Social Security 
benefits, child support systems, employment and labor services, and domestic violence or intimate partner 
violence services. No linked data sets included information on refugee assistance services.  

How do states link data?  
Data linkage methods  
States were asked how they linked the data sources for their linked data sets. More than three-quarters of 
linked data sets were constructed by using a deterministic or exact linking method, meaning that records 
across data sources had the same values as identifiers.  
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Exhibit 11. Data linkage methods for linked data sets, by use 

Source: State Child Welfare Descriptive Study Connected Data Survey, Question 8. 
Note:  This exhibit reports percentages of linked data sets described by states. Percentages sum to more than 100 percent 

because respondents could select multiple data linking methods.  

Respondents then described what identifiers were used for deterministic linking. Thirty-five percent of 
linked data sets overall used a state ID, either alone or in combination with a social security number, 
Medicaid or system ID, or other data, including demographics and location data. Data sets used for 
internal or external uses were more likely to use a system ID, such as a case number to link data, than 
those used for research purposes. Data sets used for external uses were also more likely to use other 
demographic data, such as names, dates of birth, and other data, in combination with other IDs for the 
deterministic match.  

Exhibit 12. Data linkage identifiers used for deterministic or exact linking by use

 
Source: State Child Welfare Descriptive Study Connected Data Survey, Question 9a. 
Note: This exhibit reports percentages of linked data sets described by states. Percentages sum to more than 100 percent 

because respondents could select multiple identifiers used to link data. No combinations of identifiers used to link the data 
were selected by respondents for more than five linked data sets.  
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Conclusion 
This brief provided a snapshot of state child welfare agencies’ connected (integrated and linked) data. The 
study was based on data gathered in 2022–2023.  

State Child Welfare Data Linkages Descriptive Study Technical Report: Study Findings provides additional 
detail, including context for these findings from interviews with 33 states. For researchers interested in 
further exploring the data highlighted here, survey data are archived with the National Data Archive for 
Child Abuse and Neglect. 
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Appendix 

Definitions 
In Exhibit A.1, we summarize definitions of linked data, integrated data, and connected data that were 
developed for the purposes of the study. 

Exhibit A.1. The SCW Descriptive Study’s definitions of linked data, integrated data, and 
connected data 

 

Glossary of terms 
Connected data: Linked or integrated data. 
Data exchange: A separate agency systematically shares administrative records that are linked to records 
in the system of record. 
Integrated data: Data that have been systematically incorporated (through direct entry by staff or a data 
exchange) into the state system of record for child maltreatment reporting to the National Child Abuse 
and Neglect Data System. 
Investigated: Reports that were screened in are investigated to determine whether the alleged 
maltreatment occurred. 
Linked data: A set of records that includes data from the state system of record for child maltreatment 
reporting to the National Child Abuse and Neglect Data System joined with data from other sources, 
based on a common identifier or other matching criteria. 
Screening: Process by which reports of child maltreatment are evaluated before an investigation to 
determine whether they meet the definition of child maltreatment. 
System of record: Child welfare information system used to report to the National Child Abuse and 
Neglect Data System. 
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Items from the Connected Data Survey used in this brief 
Q6a. What are the sources of data included in the linked data? 

Q8. What linking method(s) are used to merge the different sources of data? 

Q9a. What common identifiers are used to link the data? 

Q9b. What data elements are used to link the data? 

Q11. Please identify which, if any, of these population characteristics pertaining to child welfare 
involvement are contained in the linked analytic dataset: 

Q19. What are the linked data used for?  

Q20. Who, in addition to staff from the managing organization, actively use the linked dataset? 

Q21. Who, in addition to staff from the managing organization, may receive permission to use the linked 
dataset or extracts from it? 

Q25a. What are the external sources of data that are systematically connected with the system of record? 

Q31. Who, in addition to staff in the child welfare agency, may receive permission to access/use the 
integrated data? 

Q32. What are the integrated data used for? 
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		20						Section D: PDFs containing Images		D1. Images in Figures		Passed		Paths, XObjects, Form XObjects and Shadings are included in Figures, Formula or Artifacted.		

		21		1,2,3,4,5,6,7,8,9,10,12		Tags->0->0->0,Tags->0->0->1,Tags->0->0->2,Tags->0->0->12,Tags->0->0->19,Tags->0->0->26,Tags->0->0->35,Tags->0->0->42,Tags->0->0->50,Tags->0->0->58,Tags->0->0->63,Tags->0->0->67,Tags->0->0->73,Tags->0->0->84,Tags->0->0->89,Tags->0->0->105		Section D: PDFs containing Images		D2. Figures Alternative text		Passed				Verification result set by user.

		22						Section D: PDFs containing Images		D3. Decorative Images		Passed		Paths, XObjects, Form XObjects and Shadings are included in Figures, Formula or Artifacted.		

		23		1,2,3,4,5,6,7,8,9,10,12		Tags->0->0->0,Tags->0->0->1,Tags->0->0->2,Tags->0->0->12,Tags->0->0->19,Tags->0->0->26,Tags->0->0->35,Tags->0->0->42,Tags->0->0->50,Tags->0->0->58,Tags->0->0->63,Tags->0->0->67,Tags->0->0->73,Tags->0->0->84,Tags->0->0->89,Tags->0->0->105		Section D: PDFs containing Images		D4. Complex Images		Passed				Verification result set by user.

		24		1,2,3,5,6,7,8,9,10,12,11		Tags->0->0->0->0,Tags->0->0->1->0,Tags->0->0->2->0,Tags->0->0->12->0,Tags->0->0->19->0,Tags->0->0->35->0,Tags->0->0->42->0,Tags->0->0->50->0,Tags->0->0->58->0,Tags->0->0->63->0,Tags->0->0->67->0,Tags->0->0->73->0,Tags->0->0->84->0,Tags->0->0->89->0,Tags->0->0->105->0,Artifacts->26->0,Artifacts->21->0		Section D: PDFs containing Images		D5. Images of text		Passed				Verification result set by user.

		25						Section D: PDFs containing Images		D6. Grouped Images		Passed		No Figures with semantic value only if grouped were detected in this document.		

		26						Section F: PDFs containing Lists		F1. List tags		Passed		All List elements passed.		

		27		1		Tags->0->0->6,Tags->0->0->8		Section F: PDFs containing Lists		F2. List items vs. visual layout		Passed				Verification result set by user.

		28		1		Tags->0->0->6,Tags->0->0->8		Section F: PDFs containing Lists		F3. Nested lists		Passed				Verification result set by user.

		29						Section G: PDFs containing Headings		G1. Visual Headings in Heading tags		Passed				Verification result set by user.

		30						Section G: PDFs containing Headings		G1. Visual Headings in Heading tags		Passed		All Visual Headings are tagged as Headings.		

		31						Section G: PDFs containing Headings		G2. Heading levels skipping		Passed		All Headings are nested correctly		

		32						Section G: PDFs containing Headings		G3 & G4. Headings mark section of contents		Passed				Verification result set by user.

		33						Section H: PDFs containing Forms		H5. Tab order		Passed		All pages that contain annotations have tabbing order set to follow the logical structure.		

		34		1,11		Tags->0->0->8->0->1->0->52,Tags->0->0->99->0->126,Tags->0->0->99->0->138,Tags->0->0->99->0->160,Tags->0->0->99->0->177,Tags->0->0->99->0->187,Tags->0->0->99->0->199,Tags->0->0->99->0->209,Tags->0->0->99->0->236,Tags->0->0->99->0->260,Tags->0->0->99->0->280,Tags->0->0->99->0->352,Tags->0->0->99->0->390,Tags->0->0->100->0->0->26,Tags->0->0->100->0->0->42,Tags->0->0->100->0->0->293,Tags->0->0->100->0->0->301,Tags->0->0->100->0->0->318,Tags->0->0->100->1->0->87,Tags->0->0->100->1->0->108		Section I: PDFs containing other common elements		I3. Language for words and phrases		Passed				Verification result set by user.

		35						Section I: PDFs containing other common elements		I4. Table of Contents		Passed				Verification result set by user.

		36						Section I: PDFs containing other common elements		I6. References and Notes		Passed		All internal links are tagged within Reference tags		

		37						Section A: All PDFs		A5. Is the document free from content that flashes more than 3 times per second?		Not Applicable		No elements that could cause flicker were detected in this document.		

		38						Section D: PDFs containing Images		D2. Figures Alternative text		Not Applicable		No Formula tags were detected in this document.		

		39						Section E: PDFs containing Tables		E1. Table tags		Not Applicable		No tables were detected in this document.		

		40						Section E: PDFs containing Tables		E2. Table structure vs. visual layout		Not Applicable		No tables were detected in this document.		

		41						Section E: PDFs containing Tables		E3. Table cells types		Not Applicable		No tables were detected in this document		

		42						Section E: PDFs containing Tables		E4. Empty header cells		Not Applicable		No table header cells were detected in this document.		

		43						Section E: PDFs containing Tables		E5. Merged Cells		Not Applicable		No tables were detected in this document.		

		44						Section E: PDFs containing Tables		E6. Header scope		Not Applicable		No simple tables were detected in this document.		

		45						Section E: PDFs containing Tables		E7. Headers/IDs		Not Applicable		No complex tables were detected in this document.		

		46						Section H: PDFs containing Forms		H1. Tagged forms		Not Applicable		No Form Annotations were detected in this document.		

		47						Section H: PDFs containing Forms		H2. Forms tooltips		Not Applicable		No form fields were detected in this document.		

		48						Section H: PDFs containing Forms		H3. Tooltips contain requirements		Not Applicable		No Form Annotations were detected in this document.		

		49						Section H: PDFs containing Forms		H4. Required fields		Not Applicable		No Form Fields were detected in this document.		

		50						Section I: PDFs containing other common elements		I1. Nonstandard glyphs		Not Applicable		No special glyphs detected		

		51						Section I: PDFs containing other common elements		I2. OCR text		Not Applicable		No raster-based images were detected in this document.		

		52						Section I: PDFs containing other common elements		I5. TOC links		Not Applicable		No Table of Contents (TOCs) were detected in this document.		

		53						Section A: All PDFs		A9. Tagged content		Warning		CommonLook created 2 artifacts to hold untagged text/graphical elements.		

		54		1,2,4,6,11		Tags->0->0->4->1->1->1,Tags->0->0->4->2->1->1,Tags->0->0->4->2->3->2,Tags->0->0->10->1->1,Tags->0->0->10->1->2,Tags->0->0->13->1->2,Tags->0->0->13->1->3,Tags->0->0->30->1->1,Tags->0->0->54->1->0->1,Tags->0->0->94->0->1,Tags->0->0->97->1->2,Tags->0->0->100->2->0->1,Tags->0->0->100->2->2->1		Section C: PDFs containing Links		C3. Understandable Links		Warning		Link Annotation doesn't define the Contents attribute.		
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