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This methods summary is a companion to the Oregon Child Integrated Dataset (OCID) 
series of briefs and data interactive on complex medical and social needs in early 
childhood. This methods summary provides technical documentation of the analysis 
methods used to classify, define, and select the variables contained in the analysis series. 

Study Population 

The goal of this analysis was to describe the prevalence of medical complexity, different social and 
environmental experiences, program participation, health states and educational circumstances that 
occur in early childhood until 3rd grade. To ensure equal opportunity for educational outcomes, a 
lookback approach for cohort identification was used. We first identified children enrolled in Oregon 
public schools in 3rd grade in the 2017-2018 and 2018-2019 school years. Students who repeated 
years during the study period were only included once. The cohort was then reduced to students 
enrolled in Medicaid or the Children’s Health Insurance Program (CHIP) for at least 1 month of each 
year from age 2 to the day before their 5th birthday to ensure enrollment during the 3-year claim-
lookback period for medical complexity (see below). Children were removed for having duplicate 
birthdays and otherwise unknown or inconsistent demographic characteristics, for a final cohort of 
34,450. An additional 2,860 children who were not born in Oregon are not included in the 
denominator for estimates requiring use of the birth record (e.g. parental experiences, low birthweight) 
but are otherwise included. For metrics describing health care utilization, the cohort was further 
reduced to require full enrollment in Medicaid or CHIP from birth to age 5 to ensure all services billed 
to Medicaid or CHIP were included and reduce misclassification (n=18,540).  

This analysis comprises data from the Oregon Health Authority (OHA), Oregon Department of 
Education (ODE), the Oregon Department of Early Learning and Care (DELC), and the Oregon 
Department of Human Services (ODHS). Children are identified across programs by a universal 
identifier provided by Integrated Client Services (ICS), housed within the Office of Forecasting, 
Research, and Analysis (OFRA) at ODHS.  

Variable Selection 
Variables for this analysis were chosen based on policy priorities of the OCID Governance Committee, 
input from agency employees and stakeholders, and a review of relevant peer-reviewed literature and 
policy resources. All variables were either used in their originally reported form from each agency or 
created in consideration of agency-specific recommendations and reports. Methods specific to derived 
variables are described below. Variables were developed by a primary coder, code was reviewed by a 
secondary team member, and results and output were reviewed by the OCID team-at-large.  
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Medical Complexity 
Medical complexity at age 5 was calculated for each child using the Pediatric Medical Complexity 
Algorithm (PMCA), which is a modification of the Chronic Disability Payment System (CDPS) that uses 
a claims-based algorithm to identify diagnoses specific to chronic conditions using ICD-10 codes.1,2 
The PMCA specifies a 3-year claim look-back period to identify conditions. For this analysis, children 
were required to be enrolled in Medicaid or CHIP for at least 1 month of each year of the lookback 
period; no other enrollment criteria were employed. Children are categorized in either nonchronic, 
noncomplex chronic, or complex chronic groups based on both the presence and severity of each 
identified condition (Figure 1). The PMCA is a publicly available algorithm with published SAS code.  
Figure 1. Identified conditions for medical complexity groups 

 

 

This analysis employed the less restrictive definition of the algorithm to account for varying 
enrollment among children and maximize inclusion. Children who were included in the cohort (e.g., 
enrolled during the lookback period) but did not have any claims were classified as noncomplex.  

Health Care Utilization 
Children included in the denominator for health care utilization were required to be fully enrolled in 
Medicaid or CHIP from birth to age 5. Health care utilization was reported as means and standard 
deviations of visit types (inpatient, outpatient, emergency department) from birth to the day before 
the 5th birthday. Preventable visits were identified and calculated using methods adapted from the 
Agency for Healthcare Research and Quality Pediatric Quality Indicators and Prevention Quality 
Indicators in Emergency Departments.3 In short, preventable inpatient and emergency department 
visits were those with a primary diagnosis of asthma, excluding those claims with concomitant 

 
1  Simon TD, et al. for the Center of Excellence on Quality of Care Measures for Children with Complex Needs (COE4CCN) Medical Complexity Working 
Group. Pediatric medical complexity algorithm: a new method to stratify children by medical complexity. Pediatrics. 2014;133(6), e1647-54. doi: 
10.1542/peds.2014.3875. 
2 Cohen E, Kuo DZ, Agrawal R, et al. Children with medical complexity: an emerging population for clinical and research initiatives. Pediatrics. 
2011;127(3):529-538. doi: 10.1542/peds.2010-0910. 
3 AHRQ Quality Indicator Tools for Data Analytics. Updated November 2020. Agency for Healthcare Research and Quality. 
https://www.ahrq.gov/data/qualityindicators/index.html. 

Nonchronic

• No acute or chronic 
conditions, or, 

• Acute conditions lasting 
<1 year

• E.g., ear infection, 
pneumonia

Noncomplex chronic

• Chronic conditions lasting 
at least one year

• One body system 
affected

• Conditions are not 
progressive or malignant

• E.g., T1 diabetes, asthma, 
ADHD, depression

Complex chronic

• Chronic conditions in >=2 
body systems, or

• Progressive or malignant 
conditions, or

• Continuous dependence 
on technology >6 months

• E.g., muscular dystrophy, 
lymphomas, T1 diabetes 
plus depression
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diagnoses of cystic fibrosis, respiratory anomalies, or pneumonia. Importantly, the proportions 
reported here are only applicable to this cohort and should not be applied to the population-at-large. 
Early childhood well-care standards were informed by the American Academy of Pediatrics early 
childhood screening guidelines, which indicate 6 well-child visits between birth and 15 months, 2 well-
child visits between 15 and 30 months, and 1 well-child visit per year from ages 3-6.4 Specific to this 
cohort, well-child visits were calculated from age 3 to the day before the child’s 5th birthday; a child 
was calculated as having met the guideline if they had 2 well-child visits during that 24-month period.5 

Complex Social and Environmental Experiences 
Six social and environmental experiences were calculated for this analysis; 3 at the level of the child 
(out-of-home foster care placement, substantiated maltreatment, deep poverty) and 3 at the level of 
the parent (history of substance use disorder, history of mental health treatment, history of disability). 
Parents were linked to children using the ICS family ID variable and matching to those IDs listed as 
parents. The family ID variable requires use of the birth record, thus parents can only be linked to 
children born in Oregon (n=31,600). Notably, some children may be linked to multiple families. 
Social and environmental experiences were those that occurred between birth and age 5 for each 
child. Substantiated maltreatment and foster care data were provided by ODHS. A child was 
considered to have a history of substantiated maltreatment if they had any substantiated report 
before their 5th birthday. A child was considered to have had an out-of-home foster care placement if 
they experienced any removal before their 5th birthday. Deep poverty was calculated as a history of 
receiving Temporary Assistance for Needy Families (TANF) before their 5th birthday. 

Children were considered to have experienced parent-level factors if those factors occurred for the 
parent between the birth of the child and age 5. History of mental health treatment was identified 
using data from OHA services mental health caseloads. History of substance use disorder was 
identified as having a history of a substance use disorder ICD-10 diagnosis code in Medicaid 
administrative claims. Diagnosis code value sets were decided upon in consultation with OHA. 
Disability was calculated from Medicaid administrative claims using pertinent enrollment codes as 
reported by OHA. 

Program Participation 
Children were considered as having accessed a program if they had an administrative record in that 
program before the age of 5. All program participation was calculated as “ever/never.” TANF and 
Employment Related Day Care (ERDC) participation were provided by ICS. Participation in early 
intervention (EI) or early childhood special education (ECSE) was provided by DELC, as was 
participation in Oregon Prenatal to Kindergarten (OPK)/Head Start public preschool. The only home 
visiting programs in the OCID database for the study period (2010-2015) are Babies First! and 
Maternity Case Management, which were provided by ICS. 

 
4 Preventive Care/Periodicity Schedule. American Academy of Pediatrics. Updated May 20, 2024. https://www.aap.org/en/practice-management/care-
delivery-approaches/periodicity-schedule/. 
5 Austin AM, Schaefer AP, Arakelyan M, Freyleue SD, Goodman DC, Leyenaar JK. Specialties providing ambulatory care and associated health care 
utilization and quality for children with medical complexity. Acad Pediatr. 2023;23(8):1542-1552. doi: 10.1016/j.acap.2023.07.002. 

https://www.aap.org/en/practice-management/care-delivery-approaches/periodicity-schedule/
https://www.aap.org/en/practice-management/care-delivery-approaches/periodicity-schedule/
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Along with program participation, eligibility was determined for both home visiting and EI or ECSE 
services. Eligibility for these programs was calculated using previously described OCID methods.6 In 
brief, children were considered to be eligible for EI or ECSE if they had a history of a qualifying 
diagnosis in Medicaid or CHIP administrative claims as determined by Oregon Administrative Rules.7 
As this analysis only had access to Medicaid and CHIP claims, and no eligibility criteria were applied 
other than those for cohort inclusion, the reported number of children with a qualifying diagnosis is 
likely an undercount.  
Home visiting eligibility was determined from vital statistics data and was thus only calculable for 
children born in Oregon. A child was considered eligible for home visiting participation if they had a 
record of any of the following: 

• Mother with hypertension or Type II diabetes 
• Mother with less than a high school education 
• Participation in the Women, Infants and Children program upon birth 
• Fewer than 5 prenatal visits 
• Very low birthweight (<1500g) 
• Premature birth (estimated gestation <37 weeks) 
• Small for gestational age (based on birthweight <10th percentile for age8,9 

Education Metrics 
Educational outcomes were those that occurred during kindergarten, 1st, 2nd, or 3rd grades. All 
education metrics were derived from data from ODE and calculated using methods previously 
described by OCID. Discipline included suspensions only, as there were not enough children with a 
history of expulsion to meet suppression criteria. Discipline, participation in an Individualized 
Education Plan (IEP) or Section 504 plan, and chronic absenteeism were calculated as ever/never 
variables. A small proportion of children repeated 3rd grade; for those children, the highest reading 
and math proficiency scores were used.  

Limitations 
There are a number of limitations to this analysis. In general, analyses using secondary, administrative 
data sources are not necessarily comprehensive and may be subject to bias. In particular, Medicaid and 
CHIP claims data do not reflect the full spectrum of health states or health experiences of an 
individual, only those billed to the program. Other medical care provided by community health centers, 
school health centers, or care paid for out-of-pocket may not be comprehensively captured here. 
Further, assessments, diagnoses or treatments not eligible for reimbursement may not be recorded in 

 
6 Oregon Childhood Program Participation and Early Educational Outcomes: Part 1 – Early-childhood Program Participation. Center for Evidence Based 
Policy. https://www.ocid-cebp.org/oregon-childhood-program-participation-and-early-educational-outcomes-part-1-early-childhood-program-
participation/. 
7 https://oregon.public.law/rules/oar_581-015-2795; https://oregon.public.law/rules/oar_581-015-279 
8 Alexander GR, Kogan MD, Himes JH. 1994-1996 U.S. singleton birth weight percentiles for gestational age by race, Hispanic origin, and gender. Matern 
Child Health J. 1999;3(4):225-231. doi: 10.1023/a:1022381506823. 
9 Oken E, Kleinman KP, Rich-Edwards J, Gillman MW. A nearly continuous measure of birth weight for gestational age using a United States national 
reference. BMC Pediatr. 2003;3:6. doi: 10.1186/1471-2431-3-6. 

https://www.ocid-cebp.org/wp-content/uploads/2021/04/OCID-Methods_Edu-Outcomes_2021-003.pdf
https://www.ocid-cebp.org/oregon-childhood-program-participation-and-early-educational-outcomes-part-1-early-childhood-program-participation/
https://www.ocid-cebp.org/oregon-childhood-program-participation-and-early-educational-outcomes-part-1-early-childhood-program-participation/
https://oregon.public.law/rules/oar_581-015-2795
https://oregon.public.law/rules/oar_581-015-279
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administrative claims, and thus may not be identified. The cohort for analysis comprises only children 
enrolled in Medicaid or CHIP; results do not reflect the Oregon child population at large. 
Medical complexity status was calculated using the less conservative definition, which requires only 1 
occurrence of a diagnosis code for inclusion in a diagnostic category. This definition maximizes 
inclusion and accounts for Medicaid and CHIP enrollment churn; however, there is opportunity for 
misclassification as there may be children with a single occurrence of a diagnostic code for testing or 
assessment purposes, who do not result in having the condition. In addition, children who were 
enrolled in Medicaid or CHIP during the claim look-back period but did not have any administrative 
claims were classified as noncomplex. As full enrollment was not required for this calculation, it is 
possible that these children had other medical claims not captured in Medicaid or CHIP that may 
classify them as having chronic conditions. 

It is important to interpret health care service use with caution. A larger count of visits of any type 
may indicate higher health care need for an individual, differences in health-seeking habits, or 
differences in health care access for an individual or family.  
Two parent-level experiences were derived from Medicaid administrative claims. Although children 
were required to have a history of Medicaid or CHIP enrollment, their linked parents were not. As 
such, proportions of children with a parental history of substance use disorder or a federally-qualifying 
disability may be undercounts. 

This report describes a gap between service eligibility and service receipt for home visiting, EI, and 
ECSE. There are numerous reasons why an eligible child or family may not participate in a program, 
including access, timing, alternate professional recommendations, system-level barriers, or other child- 
or family-level circumstances that dictate participation. These data do not describe those 
circumstances and cannot attribute any reason for nonparticipation.  
The cohort for analysis is rooted in Oregon public school attendance during academic years 2017-
2018 and 2018-2019; children who did not attend Oregon public schools during the initial 
measurement years were not included a priori. Some social and environmental experiences in this 
analysis serve as a proxy for constructs not measurable in administrative data; no conclusions can be 
drawn about the qualitative experiences of these children. The data in this brief are purely descriptive 
in nature, and no causal associations or assessment of effect should be taken from the results.  
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