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Abstract

Objective: To describe children’s diagnostic, social, and functional characteristics associated
with use of core early intervention (EI) services.

Methods: The sample included infants and toddlers (n=2,045) discharged from an urban EI
program (2014-2016). Adjusted logit models estimated the marginal effects (95% CI) of receipt of
any of the four core El services, controlling for the child’s developmental condition type, race and
ethnicity, primary language, sex, insurance type, age at referral, and the child’s functional
performance at El entry. Adjusted median regression estimated EI core service intensity
controlling for child characteristics.
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Results: Median [IQR] per child EI service intensity was less than 3 hours per month (2.7. [2.1,
3.5]). Children whose primary language is English were 6% more likely to receive OT (ME=0.063
[0.010, 0.115]). Compared to infants, 1-2 year old children were less likely to receive PT and OT,
but more likely to receive ST. Compared to infants, 1-year olds received more intensive ST (b=.42
[0.1, 0.7]) and 2-year olds received less intensive OT (b=-.70 [-1.3.1, -0.1]). Children’s
functional performance at El entry was significantly associated with receipt and intensity of El
services.

Conclusions: Many El-enrolled children received low intensity services, which was associated
with primary language of the caregiver and child age and functional status. Results suggest the
need for interventions to improve service delivery for vulnerable EI sub-groups.

Keywords
early intervention; therapy; functional performance; service use

Introduction

Part C of the Individuals with Disabilities Education Act authorizes states (with the incentive
of financial support) to establish statewide early intervention (EI) systems for infants and
toddlers with, or at risk for, developmental delays.? There has been a growing demand for El
outcomes research to inform continuous system quality improvement.2 Until recently, child
and family outcomes reporting has not been nationally mandated, resulting in limited
opportunities for research on trends in El service use and how El service use links with child
and family outcomes for quality improvement.

To this end, previous research using local and state-level administrative data suggests that
compared to non-poor and white, non-Hispanic (WNH) children, minority, and low-income
children are not only less likely to receive EI,34 but also receive lower therapy intensity.>6
However, these studies have been limited to El eligibility data (e.g., diagnosis). When
measures of condition severity are also considered, children with less clinical need receive
greater amounts of therapy.> While there are numerous possible explanations for this
finding, it suggests relying on diagnosis alone inadequately captures EIl therapy need.

Nationally, states are now required to report to the Office of Special Education Programs on
child functional outcomes at El entry and exit. Therefore, child outcomes are becoming
common data elements in electronic El data capture systems.2 Most states use the Child
Outcomes Summary (COS) to generate an estimate of a child’s functional performance in
three domains: social-emotional, cognitive (acquiring and using knowledge and skills), and
behavioral/adaptive (taking appropriate action to meet needs).” As a baseline measure of
function in these three areas, COS scores have potential to be markers for discipline-specific
El service need. To our knowledge, COS data have not yet been included in EI service use
studies. In this era of increased El accountability and fewer federal per child appropriations,®
it is critical to leverage COS data for estimating trends and correlates of El service receipt
and intensity.
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The purpose of this study is to examine the relationship between developmental, social, and
functional characteristics of children and their El service use breadth and intensity.

Study Sample

Measures

The study sample was derived from electronic administrative data at a large El program that
actively serves approximately 1000 families annually. Sample El-eligible and enrolled
children were discharged between 10/1/2014 and 9/30/16 to coincide with the adoption of an
expanded electronic data capture system by the EI program. The complete study sample
included 2,045 El-eligible children. Of those, 342 received a care plan but were discharged
after being lost to follow up, leaving an analytic sample of 1,703. Of the 1,703 children who
had at least one billable El service, 1,681 received a core El service. The remaining 22
children received non-core El services only. Routine collection of COS was not mandatory
at this program during the study period, therefore COS information was available for 65%
(1,326/2,045) of children discharged during the study period and 70% (1,180/1,681) of
children who received a core El service.

Multi-site institutional review board approval was obtained for this study.

The choice of measures was informed by the Aday and Andersen conceptual model of
health service access.? This model posits that health service utilization and satisfaction are
influenced, in part, by characteristics of the eligible population, including their predisposing
characteristics, enabling characteristics and service need (Figure 1). For this study, we
considered how El service use is influenced by all three types of characteristics among the
El-eligible children sampled.

El Service Use.—Total service use was described according to number of discipline-
specific services received (1, 2, 3 or more), number of hours, and duration of services (in
months). Service intensity was calculated as total hours divided by total duration of services
(in months).

El service use was also described by core discipline (i.e., physical therapy [PT],
occupational therapy [OT], speech therapy [ST], and developmental intervention [DI]). DI is
typically provided by someone trained in early childhood or special education, and focuses
on global play skills and social behaviors. For each core discipline, we estimated 1) “any”
discipline-specific service and 2) discipline-specific service intensity. “Any” discipline-
specific service is contingent on receiving at least one billable service from that discipline.
Discipline-specific service intensity was calculated by dividing total service hours in that
discipline by EI enrollment length, allowing adjustment for varying lengths of El
enroliment.

Characteristics of El-eligible children sampled.—Predisposing characteristics
(Figure 1) are social factors that increase the likelihood of El access. For this study, these
factors included child’s race and ethnicity, age, sex (male or female), and language. Race

Acad Pediatr. Author manuscript; available in PMC 2020 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Richardson et al.

Page 4

and ethnicity were categorized as WNH; black, non-Hispanic (BNH); Hispanic; and other
race, non-Hispanic (ONH; includes Asian, Pacific Islander and more than one race). Age at
El referral was grouped into under 12 months, 12—-24 months, and greater than 24 months.
Language spoken at home was categorized as English versus a language other than English.

Enabling characteristics are those factors that are associated with means to access El, such
as health insurance. For this study, health insurance type was grouped as private or public
(includes Medicaid and CHP+). Although health insurance is not required for El access,
insurance type is a marker of income and access to developmental screening and
surveillance.10

Service need is partially measured through EI eligibility by condition type (diagnosed
medical or mental condition versus developmental delay). Children are automatically
deemed El-eligible if they have a diagnosed condition that typically results in developmental
delay. These conditions are based upon federal legislation! with specific diagnoses chosen
by states.!! In Colorado, developmental delay is defined as performing at least 1 SD below
the mean on a standardized developmental evaluation.

We also included measures of child function to indicate service need. Child functional
characteristics were captured via the three El entry COS score domains: 1) social emotional
skills, 2) cognitive skills, and 3) adaptive/behavioral skills. COS is endorsed by the Office of
Special Education Programs as a valid indicator of child’s function.12:13 E| teams use COS
scores to develop a functional profile of the child that is monitored from El entry to El exit.
These COS domains align with the activity dimension of the International Classification of
Functioning, Disability, and Health (ICF-CY), an international rehabilitation service
framework that guides the estimation of core El service need.13-15 Each of the three COS
scores is a consensus rating informed by provider clinical judgment, parent concerns, and
developmental assessment results. COS uses a 7-point scale, from 1=very early skills (i.e.,
child does not use any immediate foundational skills related to this outcome) to 7=all skills
expected (i.e., there are no concerns about the child’s function in this area).13 COS scores
directly align with some core El services and indirectly with others. For example, the social-
emotional and cognitive scores directly align with developmental intervention whereas
adaptive/behavioral function aligns with physical therapy (e.g., crawling to a toy),
occupational therapy (e.g., feeding with a spoon), and speech therapy (e.g., communicating
needs).13

Since the purpose of this study was to examine the relationship between developmental,
social, and functional characteristics of children and service use breadth and intensity, we
conducted analyses first on the whole sample, and secondly on the sub-group with complete
COS information.

Analytic Approach

All analyses were conducted in STATA15.16 We first calculated descriptive statistics to
describe study sample characteristics and El service use. We calculated inter-quartile ranges
to describe El service use, due to skewed distribution of data on these variables. Of note,
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overall El service use includes all El services, whereas core El service use outcomes are
conditional on having received that service.

We fit adjusted logit models estimating the likelihood of receipt of any of the core El
services (i.e., PT, OT, ST, and DI). Given that odds ratios are not appropriate for non-rare
outcomes (i.e., they overestimate the association), we present marginal effects and 95%
confidence intervals for each child characteristic.17-18 Marginal effects, a common effect
estimate in health services research, are interpreted as the predicted probability of the
outcome occurring with respect to the reference group. Second, we fit adjusted median
regression to estimate the association between child characteristics and EI core service
intensity owing to skewness of El service intensity data. For these models, we present the
core El service median intensity for each model parameter and its 95% confidence interval.
Adjusted models included child characteristics listed above.

To determine the influence of baseline functional performance on receipt and intensity of El
service use, we fit the same multivariable logit and median regression models described
above among the sub-sample of children with complete EI entry COS scores.

Sample Characteristics

Of the 1,703 children who had at least one billable EI service, 1,681 received a core El
service. Over 50% of the sample was publicly insured. Nearly 42% of the sample was
Hispanic and 10% was BNH. Over 75% of the sample was from a household where English
was the primary language. A little over 30% of the sample was female. The large majority of
sample children (89%) were deemed to be El-eligible due to a developmental delay. Mean
[SD] COS scores at entry were highest for social-emotional function (4.96 [1.7]) and lowest
for cognitive skills (3.9 [1.6]). For reference, a COS score of 4 indicates “the child shows
occasional age-appropriate functioning across settings and situations.”13 We found no
differences in child characteristics for children with and without complete COS information
(results not shown).

El Service Use and Intensity

As shown in Table 2, ST was the most common core El service and was accessed by 70% of
children sampled. More than 80% of children sampled received multiple EI services
concurrently. Median [IQR] per child total dosage (hours) of El services was 12 [8.5, 17.4]
and ranged from 6 [3, 10] for DI to 19 [12.1, 25] for ST. Median [IQR] per child intensity
(hours/month) of El services was 2.7 [2.1, 3.5] and ranged from 1 [1, 2] for DI to 4.2 [3.5,
4.5] for ST.

Receipt of Core El Services by Characteristics of El-Eligible Children and Service Need.

Receipt of Core El Services by Predisposing Sample Characteristics—As
compared to infants, 1-2 year-olds were 44% less likely (ME=-0.436 [-.402, —0.254]) to
receive PT, 8% less likely to receive OT (ME=-0.084, [-.131, —-0.036]), and 33% more
likely to receive ST (ME=0.331, [0.276, 0.386]). Compared to infants, 2-year olds were 58%
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less likely (ME=-0.577 [-.630, —0.524]) to receive PT, 14% less likely to receive OT (ME=
-0.141, [-.187, —0.095]), and 34% more likely to receive ST (ME=0.344, [0.287, 0.401])
(Table 3).

In the models including COS scores, Hispanic children were 6% less likely than their WNH
peers to receive OT (ME=-0.057, [-0.114, 0.001]) which approached statistical significance
(p=0.06) (Table 5).

Children whose primary language was English (versus a language other than English) were
5% more likely to receive OT (ME=0.051, [0.011, 0.091]).

Receipt of Core El Services by Enabling Sample Characteristics—We found no
differences in core services receipt by health insurance type.

Receipt of Core El Services by Service Need—Children with a diagnosis were 7%
more likely to receive OT (ME=0.070, [0.010, 0.131]) and 9% more likely to receive DI
(ME=0.088, [0.012, 0.165]) (Table 3). However, when functional performance at El entry
was included in the model, condition type was no longer statistically significantly associated
with receipt of OT or DI (Table 5).

There were significant differences in receipt of EI core services for all three entry COS
scores. A point-increase in cognitive COS score was associated with a 5% higher likelihood
of receiving PT (ME=0.049 [0.032, 0.065]) and 7% lower likelihood of receiving ST (ME=
-0.066, [-0.087, —0.046]). Children with higher entry behavioral/adaptive COS scores were
less likely to receive PT (ME=-0.061, [-0.075, —-0.047]), OT (ME=-0.019, [-0.033,
-0.004]) and more likely to receive ST (ME=0.028, [0.011, 0.044]). Children with higher
entry COS scores related to positive social relationships were less likely to receive OT (ME=
-0.018, [-0.035, —-0.001]) and DI (ME=-0.037, [-0.060, —0.015]) (Table 5).

Core EI Service Intensity by Characteristics of El-Eligible Children and Service Need

Core EIl Service Intensity by Predisposing Characteristics of Sampled
Children.—Compared to children entering El as infants, children entering as 2-year-olds
received less intensive ST (b=-0.83 [-1.4, —0.3]), and those entering as 1- year-olds
received more intensive ST (b=0.9 [0.3, 1.6]) and overall El services (b=0.59 [0.03, 1.1])
and. Additionally, children entering El as 2- year-olds received more intensive ST (b=0.65
[0.3, 0.9]) and overall El services (b=0.24 [0.1, 0.4]) than those entering as infants (Table 4).
BNH children received more intensive OT (b=0.76 [0.04, 1.5]) than their WNH counterparts.

Children whose primary language is English received less intensive PT (b=-0.51 [-0.9,
-0.1]) and OT (b=-0.69 [-1.2, -0.2]) than their peers whose primary language was not
English (Table 4). When functional performance was included in the models, child’s primary
language was no longer significantly associated with PT or OT service use intensity (Table
6).
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Core EI Service Intensity by Enabling Characteristics of Sampled Children.—
Compared to their privately insured peers, publicly insured children received more intensive
DI (b=0.56 [0.3, 0.8]).

Core EI Service Intensity by Service Need—Higher baseline social emational scores
were associated with lower DI intensity (b=—0.25 [-0.3, —0.2]), whereas higher baseline
cognitive scores (b=0.10 [0.01, 0.2]) and adaptive/behavioral scores (b=0.11 [0.02, 0.2])
were associated with greater DI intensity (Table 6).

Discussion

A growing number of common data elements that are collected and reported annually across
states affords for health services research in early intervention. This is one of the first studies
to leverage data on social and functional characteristics of children discharged from a large,
urban EI program to show that low rates of El intensity and core EI service use were both
associated with select predisposing factors, as well as service need as indicated by estimates
of the child’s baseline functioning.

We found very low intensity of El services overall; less than 1 hour per week (less than 2.7
hours per month, overall). These results are similar to our prior study whereby service use
intensity was both low and variable.® There are few national studies to which to compare our
results, although a nationally representative sample of El-enrolled children showed that
about 1/3 received less than one hour per week, about 1/3 received 1-2 hours, and about 1/3
received 2 or more hours per week.1? Children in the current study appear to be receiving
less intensive EI services than previously reported; perhaps a reflection of substantial decline
in federal per child appropriations for El since this cohort study was conducted over a
decade ago.

Core service use intensity is consistent with previously reported therapy intensity among El-
enrolled and El-eligible and Medicaid-enrolled children.® Yet, previous studies were limited
by smaller sample sizes and in the case of the Medicaid-enrolled children, inability to
confirm EI participation. Thus, to our knowledge, this is the first study to examine patterns
of core service use intensity within a large urban EI program. The service use intensity
described in this study falls short of recommendations based on evidence-based models of
pediatric therapy service breadth, intensity, and appropriateness.141° States are pressed to
provide EI services to increasing numbers of El-eligible children amid a context of declining
federal per child EI appropriations, which may indirectly affect intensity when creating EI
care plans. The choice of service delivery model (e.g. primary service provider model) may
also influence service intensity.2921.22 Future research should investigate and characterize
cost-effective packages of El service delivery in light of their impact on meaningful child
and family outcomes.

Predisposing Characteristics

We found that children living in households where the primary language is not English were
less likely to receive OT and Hispanic children were marginally less likely to receive PT.
These findings are consistent with prior research involving a statewide cohort of children
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with developmental disabilities and delays, which found Hispanic children had significantly
lower odds of receiving therapies after adjusting for a number of social and clinical
characteristics.® Similarly, language barriers to pediatric care have been described as
limiting access to interpreter services, decreasing caregiver satisfaction with care,23:24 and
increasing miscommunication about the child’s diagnosis or treatment plan.2®> As El
endorses a family-centered care approach, providers must be equipped with culturally valid
tools for engaging families of diverse backgrounds in care planning and outcomes
monitoring.2%26:27 A few studies have applied best practice standards to culturally adapt

assessments for use in El and examine feasibility in light of limited organizational resources.
26-29

Our study findings also confirm previous reports regarding the effects of predisposing
factors such as race, ethnicity and age on El service use.>¢ The finding that BNH children
were more likely than their WNH peers to receive DI is surprising. This finding is consistent
with one previous study that examined disparities in core El service use.® Implications of
this finding are not immediately clear. It may be appropriate that BNH children are receiving
DI to promote cognitive and social development, however, this finding is problematic if
BNH children are receiving DI in lieu of indicated specialized therapies (e.g., PT). Future
research should explore family preferences for EI core services in light of state EI service
provision models to ensure efficient and equitable service delivery.

The American Academy of Pediatrics has developed an algorithm3° for early identification
of developmental concerns and El referral. Thus, pediatricians are instrumental in
facilitating EI access and assisting families with advocating for appropriate El service
intensity.31:32 Moreover, our findings are consistent with previous literature31:32 suggesting
El access and intensity disparities among important El sub-groups (e.g., infants and minority
children). This suggests a potential opportunity for pediatricians to provide more intensive
shared decision-making around EI access and anticipatory guidance around El service
intensity, particularly for families of children at greater risk for access barriers or low service
use.

Characteristics of Need

Each of the three types of children’s baseline functional skills appeared to be potential
indicators of service need as they contributed to differences in El service use and intensity.
This may help establish the clinical usefulness of COS by examining its connection to
service type. Children with higher social-emotional scores were less likely to receive OT and
DI and received less intensive DI. DI typically focuses on building children’s play skills and
social interaction, and OTs often focus on improving self-regulation during social
interactions, so it is plausible that these children have less need for DI and OT.

The finding that higher baseline behavioral/adaptive scores were associated with more
intensive DI was unexpected, but highlights the breadth of DI interventions and of children
receiving DI services (children receiving PT or OT are likely more homogenous groups). We
also found children with higher baseline behavioral/adaptive scores were less likely to
receive OT, but if they did, it was more intense. Children with higher behavioral/adaptive
scores were also less likely to receive PT and more likely to receive ST. Adaptive and
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behavioral skills relate to a child’s capacity to perform practical tasks (e.g., feeding self with
utensil, moving toward a desired toy, interacting with caregivers and peers). Children with
these skills may be able to meet their needs through functional mobility and have less need
for PT; instead, these children plausibly have difficulty using expressive language,
suggesting higher need for ST, and complex self-care difficulties that warrant intensive OT.

Conversely, children with higher cognitive scores were more likely to receive PT, and less
likely to receive ST. These children are plausibly referred to El for motor delays, and
therefore have greater need for PT and less for ST. Interestingly, children with higher
cognitive scores receive more intensive DI. Again, this highlights the diversity of DI
interventions and implies heterogeneity of children receiving DI services.

Study Limitations

Data were ascertained from one EI program, which could limit the generalizability of
findings given the heterogeneity of EI programming. However, many EIl programs routinely
collect data elements used in this study, thus providing a common framework to employ in
understanding service use patterns. We acknowledge that the study state has relatively
generous eligibility criteria and therefore the study sample had relatively minor
developmental delays. However, our data are consistent with a nationally representative
sample of El-enrolled children where the vast majority had a developmental delay (versus
diagnosed condition) and the most common area of delay was language development.
Further research should investigate the state policy levers influencing El service delivery and
interventions to improve EI service breadth and intensity.1® Additionally, we were missing
data on COS information for about 30% of the sample. Although we found no differences by
measured covariates for children with and without COS information, the possibility exists
that the groups vary by unmeasured factors associated with El access and service use.

In addition, COS scores are consensus ratings informed by parent and provider perceptions
of the child’s functioning, which could result in variable score estimation. Multiple
functional areas are covered in some COS domains, which could compromise face validity.
Also, COS items specify how a functional task is performed, which may not differentiate it
from an age-normed developmental score. Therefore, the required developmental assessment
could be weighted heavily versus the optional family assessment, which is not completed by
all families. As quality improvement initiatives continue to evolve, it will be important to
determine best practices related to COS data collection and use to determine its convergent
and divergent validity and clinical utility. For example, COS data that are based on measures
of developmental status could be compared to those based on both developmental status and
family assessment.14 COS is a relatively novel measurement and may not be the best
determinant of service provision. While we recognize this as a limitation, we also consider
its use an asset to this study as it is untested in the field and shows promising clinical utility
for describing EI service need.

Conclusion

This study leveraged common data elements of children discharged from a large, urban El
program to identify salient characteristics that are associated with service use type and
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intensity. Overall, El service use intensity was lower than previously reported national
estimates. Results also suggest marked disparities in access to EI core services among
Hispanic children and families whose primary language is not English. Core EI service
access and intensity appear related to children’s social characteristics and functional skills,
which provides new insight into the breadth and intensity of El service needs for continuous
quality improvement.
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What’s New:

Early intervention (EI) service intensity is low. Access to most core El services is related
to children’s social characteristics and functional performance, and El therapy service
intensity is associated with children’s age and some functional performance measures.
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Figure 1.

Conceptual Framework for the Study of Early Intervention Utilization (Adapted from Aday

and Andersen)
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Table 1.

Characteristics of the study sample of children enrolled in an urban early intervention program by
predisposing, enabling, and need characteristics (n=2,045)

Percentages % (n)

Predisposing Characteristics

Child’s Age at El entry

Less than 12-Months 25.97 (531)
12-24 Months 39.80 (814)
Greater than 24 Months 34.23 (700)

Race/Ethnicity

White, non-Hispanic 40.73 (833)
Black, non-Hispanic 10.07 (206)
Hispanic 41.91 (857)
Other, non-Hispanic 7.29 (149)
Primary Language, English 75.79 (1,550)
Child’s sex, Female 36.53 (747)

Enabling Characteristics

Public Health Insurance (Medicaid and CHP+) 55.60 (1,137)

Need Characteristics

Condition Type
Developmental Delay (DD) 89.54 (1,831)
Diagnosed Condition (DC) 10.46 (214)

Number of Delay Conditions

One 71.78 (1,267)
Two 12.97 (229)
Three or more 15.24 (269)
Mean (SD)
Entry COSA (n=1,326)
Positive Social Relationships 4.96 (1.74)
Acquiring and Using Knowledge and Skills 3.91 (1.58)
Taking Appropriate Action to Meet Needs 4.42 (1.74)

A . . . L

Each COS sub-scale score is derived from provider clinical judgment, parent concerns, and developmental assessment results and measured on a
7-point scale, from 1=very early skills (i.e., child does not use any immediate foundational skills related to this outcome) to 7=all skills expected
(i.e., there are no concerns about the child’s function in this area).
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Table 2.
Service use characteristics of the sample of children who received at least one early intervention service
(n=1,703)
Characteristic % (n)
Type of El Services Received
Physical Therapy 25.72 (438)
Occupational Therapy 20.14 (343)
Speech and Language Pathology 71.64 (1,220)
Developmental Intervention 45.80 (780)
Number of E| Services Received
One Service 20.43 (348)
Two Services 32.71 (557)
Three or more Services 46.86 (798)
Median [IQR]

Total Per Child Hours of EI Services, Conditional on Any Use
All Services
Physical Therapy
Occupational Therapy
Speech and Language Pathology

Developmental Intervention

12.00 [8.50, 17.43]
16.13 [9.00, 24.00]
12.00 [5.00, 22.33]
19.00 [12.13, 25.00]
6.00 [3.00, 10.00]

Total Per Child EI Service Intensity (hours/month), Conditional on Any Use
All Services
Physical Therapy
Occupational Therapy
Speech and Language Pathology
Developmental Intervention

Total EI Service Use (Months)

2.69[2.07, 3.50]
3.61[2.00, 4.33]
3.00 [1.50, 4.28]
4.20 [3.50, 4.50]
1.00 [1.00, 2.00]
5.50 [3.50, 6.05]
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Table 3.

Page 16

Adjusted marginal effects (ME) from logit models estimating receipt of a core early intervention service
among a sample (n=2,045) of children enrolled in an urban early intervention program. Presented as ME [95%

Confidence Intervals].

Independent Variables

Marginal Effects of
any PT

Marginal Effects of any
oT

Marginal Effects of
any ST

Marginal Effects of
any DI

Condition Type

Diagnosed Condition (DC)

-0.009 [0.068, 0.051]

0.070 ¥[0.010, 0.131]

-0.005 [0.079, 0.068]

0.088 ¥[0.012, 0.165]

Child’s Age
Less than 12-Months ref ref ref ref
A AA A AA Ak A
19-24 Month -0.436"" [-0.496, -0.084 " [-0.131, 033177 [0.276, -0.016 [-0.073,
ontns -0.376] -0.036] 0.386] 0.041]
A AA AR Ak A
ter than 24-Month -0.577""" [-0.630, -0.141""7[-0.187, 0.34477[0.287, =0.027 [-0.086,
Greater than 24-Months -0.524] ~0.005] 0.401] 0.032]
Race/Ethnicity
White, non-Hispanic ref ref ref ref

Black, non-Hispanic

Hispanic

Other, non-Hispanic

-0.022 [-0.090, 0.047]
-0.026 [-0.079, 0.026]

-0.053 [-0.121, 0.014]

-0.012 [-0.072, 0.048]
-0.042 [-0.085, 0.001]

0.096 *[0.023, 0.169]

-0.039 [-0.116, 0.037]
-0.042 [-0.099, 0.015]

-0.021 [0.103, 0.062]

0.070 [-0.010, 0.151]
0.006 [-0.053, 0.064]

-0.015 [-0.099,
0.070]

Primary Language, English

Child’s sex, Female

Insurance Type, Medicaid and

CHP+

0.001 [-0.048, 0.049]

0.037 [-0.000, 0.074]

-0.027 [-0.073, 0.018]

0.051[0.011, 0.091]

-0.024 [-0.056, 0.008]

-0.014 [-0.053, 0.025]

0.000 [-0.054, 0.054]

-0.052 *[-0.095,
-0.010]

-0.002 [-0.053, 0.048]

0.012 [-0.044, 0.069]

-0.030 [-0.073,
0.014]

-0.007 [0.059,
0.045]

Number of Observations

2,045

2,045

2,045

2,045

Hook:

*
p<0.001,
Ak
p<0.01,

*
p<0.05
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Table 4.

Page 17

Results of adjusted median regression models [95% CI] estimating per child intensity of all and core early
intervention services among children enrolled in an urban early intervention program who received at least one

core early intervention service (n:l,68l).A Presented as beta coefficient [95% Confidence Intervals].

Independent Variables Total Intensity PT Intensity OT Intensity ST Intensity DI Intensity
Condition Type

Diagnosed Condition -0.037 [-0.341, -0.142 [-0.494, 0.029 [-0.435, -0.075 [-0.642, -0.121 [-0.453,
(DC) 0.266] 0.211] 0.493] 0.492] 0.212]
Child’s Age

Less than 12-Months ref ref ref ref ref

* *k
. 0.588 " [0.033, -0.017 [-0.351, -0.307 [-0.727, 0.92177[0.279, 0.245 [-0.026,

12-24 Months 1.147] 0.318] 0.113] 1.564] 0.516]

N 0.241*7[0.073, -0.450[-1.085,  -0.830"[-1.374,  0.652 7[0.339, 0.133 [-0.166,

Greater than 24-Months 0.409] 0.184] ~0.286] 0.964] 0.432]
Race/Ethnicity

White, non-Hispanic ref ref ref ref ref
i . -0.218 [-0.521, -0.358 [-1.026, 0.762*[0.036, 0.159 [-0.271, 0.091 [-0.250,
Black, non-Hispanic 0.084] 0.309] 1.488] 0.590] 0.433]
Hispanic 0.367 [-0.354, -0.187 [-0.633, -0.095 [-0.570, 0.574 [-0.420, -0.108 [-0.403,
p 1.087] 0.259] 0.381] 1.568] 0.188]
i . 0.219 [-0.103, 0.185 [-0.492, -0.067 [-0.666, 0.137 [-0.247, -0.099 [-0.511,

Other, non-Hispanic 0.541] 0.861] 0.531] 0.522] 0.314]

) . 0.152 [-0.647, -0.505*[-0.928,-  -0.685*[-1.201, 0.334[-0.814, -0.069 [-0.355,
Primary Language, English 0.952] 0.081] Z0.169] 1.483] 0.216]

- 0.310 [-0.298, 0.276 [-0.004, -0.050 [-0.431, 0.404 [-0.482, -0.272 **[—0.469,
Child’s sex, Female 0.919] 0.556] 0.331] 1.289] - 0.075]
Insurance Type, Medicaid 0.304 [-0.101, 0.078 [-0.328, 0.003 [-0.445, 0.248 [-0.337, 0.561770.307,
and CHP+ 0.710] 0.484] 0.451] 0.834] 0.816]

Number of Observations 1,681 430 332 1,210 774

Aok

*
p<0.001,

*:

p<0.01,

*
p<0.05

A . . o . . . L . A . .
Core early intervention specific models include children who received that specific service. For example, the model estimating PT intensity

includes all children who received any physical therapy.
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Page 18

Adjusted marginal effects [95% CI] from logit models estimating receipt of a core early intervention service
among a sub-sample of children (n=1,326) with complete Child Outcomes Survey information at El entry.
Presented as ME [95% Confidence Intervals].

Independent Variables

Marginal Effects of
any PT

Marginal Effects of any
oT

Marginal Effects of
any ST

Marginal Effects of
any DI

Condition Type
Diagnosed Condition (DC)

0.008 [-0.063, 0.080]

0.057 [-0.021, 0.136]

0.030 [-0.047, 0.107]

0.081 [-0.020, 0.182]

Child’s Age
Less than 12-Months ref ref ref ref
Ak *
19-24 Month -0.328"" [-0.402, -0.076 " [-0.138, o -0.046 [-0.120,
onths ~ 0.251] C0.014] 0.21877[0.147, 0.290] 0.027]
i -0.468 **[-0.540, -0.110***[-0.175, — -0.020 [-0.101,
Greater than 24-Months 20.397] ~0.045] 0.283 " [0.208, 0.358] 0.061]
Race/Ethnicity
White, non-Hispanic ref ref ref ref
*k
Black, non-Hispanic 0.014 [-0.063, 0.092] 0.012 [-0.068, 0.092] 0.005 [-0.086, 0.095] 0-13% ) 4%(’]-034'
Hispanic -0.057[-0.114,0.001]  —0.020 [-0.078,0.038]  -0.012 [0.080, 0.055] '0'0%60%'9%'082'
Other, non-Hispanic -0.036[-0.110,0.039]  0.108*[0.018,0.199]  0.023[0.065, 0.111] oo
Primary Language, English 0.026[-0.032,0085]  0.063%[0.010,0.115]  —0.040 [-0.105, 0.025] '0'0%60%'8%'080'
*Ak
i * -0.056 " [-0.098, _ _ -0.007 [-0.063,
Child’s sex, Female 0.047 7 [0.005, 0.089] ~0.014] 0.041 [-0.090, 0.007] 0.048]
Insurance Type, Medicaid and _ - _ - _ - -0.017 [-0.084,
ol 0.001 [-0.053, 0.050] 0.029 [-0.081, 0.022] 0.033 [-0.093, 0.028] 0.049]
Entry COS’4

Positive Social Emotional

0.006 [-0.011, 0.023]

-0.018 *[-0.035,

0.021 [-0.000, 0.041]

-0.037 7[-0.060,

Skills -0.001] -0.015]
Acquiring and Using i . -0.066 [-0.087, -0.008 [-0.030,
Knowledge and Skills 0.049""[0.032, 0.069] 0.005 [-0.013, 0.023] -0.046] 0.014]

Taking Appropriate Action to

-0.061 7 [-0.075,

-0.019 7*[-0.033,

0.028 **[0.011, 0.044]

0.006 [-0.014, 0.026]

Meet Needs -0.047] -0.004]
Number of Observations 1,326 1,326 1,326 1,326
Ak
p<0.001,
*Kk
p<0.01,
*
p<0.05

A . . . L

Each COS sub-scale score is derived from provider clinical judgment, parent concerns, and developmental assessment results and measured on a
7-point scale, from 1=very early skills (i.e., child does not use any immediate foundational skills related to this outcome) to 7=all skills expected
(i.e., there are no concerns about the child’s function in this area).
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Results of adjusted median regression models [95% CI] estimating per child service use intensity overall and
for core early interventions services among a sub-group of children with complete entry Child Outcomes
Survey information who received at least one core El service (n=1,180).

Independent Variables Total Intensity PT Intensity OT Intensity ST Intensity DI Intensity
Condition Type

Diagnosed Condition -0.109 [-0.439, 0.004 [-0.439, —0.185 [-0.740, -0.001 [-0.559, -0.284 [-0.634,
(DC) 0.221] 0.447] 0.370] 0.558] 0.065]
Child’s Age

ess than 12-Months ref ref ref ref ref

_ 0.274710.050, 0.076 [-0.319, -0.318 [-0.802, 0.421*[0.098, 0.087 [-0.271,

12-24 Months 0.498] 0.471] 0.166] 0.743] 0.444]

i -0.016 [-0.681, -0.044 [-0.832,  -0.702 *[-1.347, - 0.166 [-0.710, 0.088 [-0.314,

Greater than 24-Months 0.649] 0.743] 0.057] 1.043] 0.489]
Race/Ethnicity

White, non-Hispanic ref ref ref ref ref
i . -0.281 [-0.707, -0.403 [-1.146, 0.353 [-0.386, 0.108 [-0.444, -0.053 [-0.445,
Black, non-Hispanic 0.145] 0.340] 1.092] 0.659] 0.339]
Hispanic 0.654 [-0.409, 0.095 [-0.442, —-0.180 [-0.742, 0.829 [-0.612, -0.158 [-0.498,
p 1.717] 0.632] 0.383] 2.270] 0.181]
U 0.405 [-0.038, 0.568 [-0.200, -0.127 [-0.821, 0.444 [-0.185, -0.142 [-0.657,

Other, non-Hispanic 0.848] 1.337] 0.567] 1.073] 0.373]

. . 0.410 [-0.827, -0.381 [-0.942, -0.590 [-1.203, 0.724 [-1.023, -0.111 [-0.447,
Primary Language, English 1.646] 0.180] 0.023] 2.470] 0.226]

- 0.532 [-0.453, 0.277 [-0.060, -0.207 [-0.641, 0.726 [-0.644, -0.316™" [-0.529,
Child’s sex, Female 1.518] 0.613] 0.227] 2.095] ~0.103]
Insurance Type, Medicaid 0.419 [-0.211, -0.057 [-0.546, 0.060 [-0.467, 0.529 [-0.442, 0.54177[0.241,
and CHP+ 1.050] 0.432] 0.588] 1.500] 0.842]
Entry COS’4

Positive Social Emotional 0.206 [-0.247, -0.044 [-0.184, -0.153 [-0.327, 0.252 [-0.337, -0.248 7 [-0.336,
Skills 0.659] 0.097] 0.021] 0.841] 20.161

]

Acquiring and Using -0.331[-0.972, 0.127 [-0.013, 0.226™* [0.056, -0.509 [-1.368, *

Knowledge and Skills 0.310] 0.266] 0.395] 0.350] 0.096 °[0.013, 0.179]

Taking Appropriate 0.152 [-0.087, -0.128 [-0.264, -0.132 [-0.286, 0.257 [-0.028, "

Action to Meet Needs 0.391] 0.007] 0.022] 0.541] 0.109°[0.023, 0.199]

Number of Observations 1,180 317 248 912 549

A kA
p<0.001,
Hk
p<0.01,
*
p<0.05

A . - . L

Each COS sub-scale score is derived from provider clinical judgment, parent concerns, and developmental assessment results and measured on a
7-point scale, from 1=very early skills (i.e., child does not use any immediate foundational skills related to this outcome) to 7=all skills expected
(i.e., there are no concerns about the child’s function in this area).

Acad Pediatr. Author manuscript; available in PMC 2020 September 01.



	Abstract
	Introduction
	Methods
	Study Sample
	Measures
	EI Service Use.
	Characteristics of EI-eligible children sampled.

	Analytic Approach

	Results
	Sample Characteristics
	EI Service Use and Intensity
	Receipt of Core EI Services by Characteristics of EI-Eligible Children and Service Need.
	Receipt of Core EI Services by Predisposing Sample Characteristics
	Receipt of Core EI Services by Enabling Sample Characteristics
	Receipt of Core EI Services by Service Need

	Core EI Service Intensity by Characteristics of EI-Eligible Children and Service Need
	Core EI Service Intensity by Predisposing Characteristics of Sampled Children.
	Core EI Service Intensity by Enabling Characteristics of Sampled Children.
	Core EI Service Intensity by Service Need


	Discussion
	Predisposing Characteristics
	Characteristics of Need
	Study Limitations

	Conclusion
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.
	Table 4.
	Table 5.
	Table 6.

