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Abstract

Background—Despite expansions in public health insurance, many children remain uninsured
or experience gaps in coverage. Community health centers (CHCs) provide primary care to many
children at risk for uninsurance and are well-positioned to help families obtain and retain
children’s coverage. Recent advances in health information technology (HIT) capabilities provide
the means to create tools that could enhance CHCs’ insurance outreach efforts.

Objective—To present the study design, baseline patient characteristics, variables, and statistical
methods for the Innovative Methods for Parents And Clinics to Create Tools for Kids’ Care
(IMPACCT Kids’ Care) study.

Methods/design—In this mixed methods study, we will design, test and refine health insurance
outreach HIT tools through a user-centered process. We will then implement the tools in four
CHCs and evaluate their effectiveness and barriers and facilitators to their implementation. To
measure effectiveness, we will quantitatively assess health insurance coverage continuity and
utilization of healthcare services for pediatric patients in intervention CHCs compared to matched
control sites using electronic health record (EHR) and Oregon Medicaid administrative data over
18 months pre- and 18 months post-implementation (n = 34,867 children). We will also
qualitatively assess the implementation process to understand how the tools fit into the clinics’
workflows and the CHC staff experiences with the tools.

Conclusions—This study creates, implements, and evaluates health insurance outreach HIT
tools. The use of such tools will likely improve care delivery and health outcomes, reduce
healthcare disparities for vulnerable populations, and enhance overall healthcare system
performance.
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1. Introduction

Expansions in the US Children’s Health Insurance Program (CHIP) and the Affordable Care
Act (ACA) have improved coverage for children (and adults) [1,2]; specifically, CHIP
reduced the number of uninsured children from 14% in 1997 to 7% in 2012 [3]. Yet rates of
‘churning’ on and off insurance remain high, creating preventable coverage gaps [4,5].
Health insurance gaps of only a few months are associated with unmet healthcare needs,
diminished access to essential care, and poor health outcomes [6-10]. Lack of coverage also
negatively impacts the healthcare system: patients’ insurance status impacts clinicians’
ability to provide quality care [11] and patients without insurance have higher emergency
department utilization, hospitalization for ambulatory-sensitive conditions, and overall
system costs [12,13].

Previous research identified barriers parents face when accessing and maintaining public
health insurance for their children, including confusion about eligibility and enrollment
requirements, and uncertainty about coverage status [14-16]. As community health centers
(CHCs) provide primary care services for many children at risk for uninsurance, they are
well-positioned to help families obtain coverage and prevent coverage gaps. While most
CHC:s assist patients with obtaining health insurance, little is known about the usefulness of
health information technology (HIT) tools in facilitating CHC-based health insurance
enrollment and re-enrollment efforts. The recent adoption of electronic health records
(EHRs) by CHCs and other primary care delivery sites presents an unprecedented
opportunity to develop and assess the effectiveness of health insurance outreach HIT tools
[17]. Early studies suggest that technological and multi-strategy children’s health insurance
outreach approaches show promise [18,19]; however, most current efforts to enroll and
retain eligible children in public coverage were implemented outside of the healthcare
system and do not utilize EHRs or other HIT tools.

The objective of the Innovative Methods for Parents And Clinics to Create Tools for Kids’
Care (IMPACCT Kids’ Care) study is to design, iteratively test and refine HIT tools that
serve this purpose. These ‘IMPACCT tools’ will be implemented in four intervention CHCs
and compared to four matched control sites. Using EHR and Oregon Medicaid
administrative data, we will assess the IMPACCT tools: 1) quantitatively for effectiveness by
comparing children’s insurance coverage continuity and utilization of healthcare services,
and 2) qualitatively for barriers and facilitators to implementation. The purpose of this paper
is to present the IMPACCT Kids’ Care study design, baseline patient characteristics,
variables, and statistical methodology.

2. Materials and methods

2.1. Study overview

The aim of this mixed methods study is to design, test and refine new health insurance
outreach HIT tools. We will use observational and modified user-centered design techniques
to develop the IMPACCT tools and iteratively test and refine them based on stakeholder
feedback. We will then implement the tools in four CHCs and evaluate their effectiveness
and barriers and facilitators to their implementation. To measure effectiveness, we will
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quantitatively assess children’s health insurance coverage continuity and utilization of
healthcare services. We will also qualitatively assess the implementation process to
understand how the tools fit into the clinics” workflows and the CHC staff experiences with
the tools.

2.2. IMPACCT tool development

To develop the IMPACCT tools, we will start with several EHR tools which have been
shown to support clinical decision-making and population health (e.g., panel management
reports, best practice alerts) [20-29]. With these tools as a conceptual foundation, we will
engage stakeholders through interviews and observation to adapt the tools for use in
supporting health insurance enrollment efforts and to identify points in the workflow at
which tools could be utilized. The proposed IMPACCT tools will incorporate EHR data
already being collected by CHCs, augmented by additional data collection that will be
supported by electronic data entry points built through this project. The IMPACCT tools will
be finalized in partnership with stakeholders through an iterative process of testing and
refining. Methods to design the tools and engage stakeholders are described in detail
elsewhere [30,31]. Once sufficiently refined, the tools will be released into production, beta-
tested, and then implemented in the intervention clinics. One month after the tools are first
implemented (the ‘go-live’ date) in the intervention clinics, they will be assessed for
usability and additional modifications will be made, if necessary. The tools will be fully
implemented after any additional needed modifications are completed.

2.3. Study setting and data

2.3.1. OCHIN EHR data—OCHIN, Inc. is a 501(3)(c) created to facilitate the
implementation of EHRs and other HIT systems in CHCs. OCHIN (previously known as the
Oregon Community Health Information Network) now has member clinics in Oregon and 16
other states with >350 primary care clinics and >5000 providers caring for >2,000,000 all-
time patients. All member clinics share a single instance of EpicCare© EHR, hosted by
OCHIN, and are part of the OCHIN practice-based research network (PBRN) [32]. Since the
intervention clinics share an EHR, the tools will be built on the same HIT platform and will
be implemented by OCHIN. CHCs in the OCHIN PBRN serve low-income, ethnically
diverse populations and have a high percentage of publicly insured and uninsured pediatric
patients. OCHIN EHR data from the study clinics will be used to assess coverage continuity,
utilization of healthcare services, and use of the IMPACCT tools.

2.3.2. Oregon Medicaid administrative data—The Oregon Medicaid administrative
data have a unique identifier and include individuals’ coverage start and end dates. These
data will be linked to the OCHIN EHR data using the Medicaid unique identifier and may be
used to confirm coverage status of the study population.

2.4. Study population

Four clinics that are members of the OCHIN PBRN volunteered to be the intervention sites.
We then selected four matched-control sites from a pool of 38 non-intervention clinics with
characteristics similar to the study clinics’. As clinic context may influence children’s
coverage needs, insurance outreach efforts, and how services are delivered to children, we
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used a propensity score matching technique to select the four control sites most closely
matched to the four intervention sites. The propensity scores used to match control clinics to
intervention clinics were generated from a logistic regression of intervention status on
demographic and clinic variables from the four designated intervention clinics and 38
potential control clinics in the OCHIN PBRN. The predictor variables used in the propensity
model were: total number of clinic patients, ratio of child to adult patients, less than 20%
Hispanic ethnicity, and total months of clinic experience using the EHR. Predicted
probability of intervention status from this analysis represents the probability of a clinic
being in the intervention group based on these variables. Clinics were matched using nearest
neighbor approach: the potential clinic with the closest propensity score was selected as the
matched control for each intervention clinic.

For the effectiveness component of the study, we used data from OCHIN’s EHR to identify
baseline pediatric patients, encounter counts, and demographics from the eight study clinics
(four intervention and four control sites). This baseline data, shown in Table 1, includes all
pediatric patients aged 0-20 at first encounter (n = 34,867) and ‘established’ pediatric
patients with =2 billed encounters at a study clinic between 11/1/2012-10/31/2014 (n =
24,877).

3. Statistical considerations

3.1. Outcome measures

The primary independent variable for the intervention effectiveness analysis is whether or
not a clinic was provided the IMPACCT tools. The primary dependent variables are changes
in pediatric health insurance coverage status at visits, continuity of coverage at visits over
time, and utilization of healthcare services. Specifically, we will use OCHIN EHR data to
collect health insurance coverage status at each visit during the study period; insurance
continuity will be measured by assessing changes in coverage among visits. For patients
with more than one visit, discontinuous coverage will be defined as having different
insurance coverage at visits; for example, if a patient has an uninsured visit followed by a
Medicaid-insured visit. Utilization of healthcare services will include primary care visit rates
and quality of care that can be feasibly measured in EHR data (e.g., well-child and
preventive dental visits) [33]. We will compare monthly changes in these measures in the 18
months before versus 18 months after the HIT tools go-live date. All variables in our
analyses can be obtained from OCHIN’s EHR data. Insurance status may be confirmed
using Oregon Medicaid administrative data (Table 2).

3.2. Effectiveness analysis

To assess the IMPACCT tools’ effectiveness, we will use a clinic-based matched cohort
controlled study design comparing four intervention CHCs to four propensity score matched
control CHCs. The HIT tools’ effectiveness compared to the control group will be evaluated
monthly at the clinic and individual levels by comparing changes in insurance coverage
status and continuity, and utilization of healthcare services provided 18 months pre- and 18
months post-go-live date.
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We will test the hypothesis that children receiving care in CHCs using the HIT tools will
have better insurance coverage rates, fewer gaps in coverage, and increased utilization of
recommended healthcare services compared to children in CHCs without such tools. We will
also qualitatively assess the implementation process to better understand how the HIT tools
fit into the clinics” workflows and to assess the CHC staff experiences with the tools.

We will conduct longitudinal analyses utilizing a comparative interrupted time series design
for clinic level analyses and a difference-in-differences approach for patient-level analyses
[37-40]. Initially we will summarize baseline study variables for each study clinic using
descriptive statistics and data visualization methods (e.g., histograms, box plots, and scatter
plots). We will assess baseline differences between intervention and matched control clinics,
and if imbalances in covariate distributions are present, we will include those covariates in
our final models to control for residual confounding.

For clinic level analysis, we will use monthly data (e.g., % of children covered by insurance
and % of children who utilized healthcare services) and methods that take into account the
matching sample to estimate pre- vs. post-implementation change for each clinic. We will
use a time-series analysis approach to adjust for serial correlation and potential clinic level
confounders and to estimate pre- vs. post-implementation change in the outcome variables,
standard errors, and 95% confidence intervals. We will also compare pre- vs. post-changes in
intervention versus matched control sites.

For individual level analyses, we will use generalized linear/non-linear mixed models [41].
We will evaluate pre- vs. post-implementation change at the clinic level, and the relative

independent contribution to child’s insurance stability and utilization of healthcare services
related to which IMPACCT tools were used, and the extent to which these tools were used.

3.3. Power calculations

For clinic level analyses, we should have sufficient power to detect a meaningful difference
between study groups, as power estimation for interrupted time series (ITS) models is driven
by the number of time points. Here, we will evaluate 36 monthly time points (18 pre and 18
post) which exceed the minimum number needed to do an ITS model [40] and exceed the
number used in similar analyses to detect even modest effects [39,42,43]. For patient level
analyses, our study population of four intervention and four control sites with a total of
34,867 pediatric patients will provide 80% power at a 5% significance level to detect a 4.5%
absolute change in children’s insurance rates before and after the IMPACCT tools go-live
date compared to control group (e.g., pre- and post-implementation change of 3% increase
in children’s insurance rates in the control sites vs. 7.5% increase in the intervention sites)
assuming an intra-cluster correlation coefficient (ICC) of 0.01. Setting ICC = 0.01 provides
a conservative estimate as most studies show an ICC <.001 [44]. If we assume an ICC of
0.001, we will have 80% power to detect a 1.6% change.

3.4. Implementation analysis

Data on the implementation process will be collected through site visits and interviews
asking clinic staff about their perceptions, acceptance, and use of the IMPACCT tools, and
through EHR data tracking tool use. Site visits will be conducted in the intervention CHCs
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(and possibly in some control CHCs, if outlier sites are identified in quantitative analyses).
These site visits will focus on understanding how the IMPACCT tools are being used by
practices, and the facilitators and barriers to implementing and using the tools. In addition to
observing the use of the IMPACCT tools, we will interview CHC staff to assess acceptance
of the tools. We will analyze the qualitative data obtained during site visits to identify
themes in how CHC staff users perceived the tools, facilitators and barriers to using the
tools, and which aspects they found most helpful. We will investigate how the clinics
redesigned workflows to incorporate IMPACCT tool use, whether CHC staff users who
reported high use of the tools actually used the tools frequently (as determined by EHR
data), and what the barriers to acceptance were and how they were overcome. This data will
help identify multilevel factors associated with IMPACCT tool use (Table 3).

4. Discussion

The novel health insurance outreach HIT tools we will develop, implement, and test in this
study have the potential to significantly improve children’s health insurance coverage rates
and increase utilization of recommended healthcare services. Since having health insurance
is associated with increased access to healthcare and receipt of recommend services, and
decreased preventable hospitalizations and mortality [6-13,46—49], this study allows an
opportunity for real-time impacts on improving care delivery and health outcomes and
reducing healthcare disparities for vulnerable populations. Additionally, this study could
enhance healthcare system performance. When children churn on and off public insurance
programs, it increases administrative burden and expense for healthcare systems and public
programs [4]; interventions that effectively reduce this problem can achieve efficiencies.
Beyond these likely improvements, we will focus our investigation on evaluating the tools’
effectiveness at improving children’s access to health insurance and recommended
healthcare services. Such capacities could, in turn, reduce unnecessary, costly utilization of
hospital services [12,13,50]. Once built, the IMPACCT tools could be adapted to meet
changing practice and policy demands.

The major strengths of this study are our purposively selected sample of four intervention
sites and four matched control sites and our use of mixed methods analyses. To minimize
bias, we will use propensity scoring to select control sites and conduct the analyses both at
the clinic and individual levels. As clinic level analyses are typically performed in cluster-
randomized trials, this study is strengthened by the additional individual level analyses,
which are typically performed in observational studies in order to account for socio-
demographic differences among clinics. For the individual level analysis, we will use
flexible regression modeling to accommodate different sources of correlations. Another
strength of this study is that we will assess factors arising from healthcare reform in Oregon
that may have an impact on our study outcomes including outreach by the state to support
the health insurance exchange and Medicaid expansion. As this is a real-time study of the
implementation of HIT tools designed to improve insurance coverage rates, any changes in
state or national health insurance policies could lead to a need to update our analyses. While
this study will take place in selected CHC sites, these sites are representative of OCHIN’s
larger network. If proven effective, OCHIN’s linked EHR and other network-wide HIT
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capabilities will allow for rapid dissemination of the study findings and intervention to more
than 500,000 children.

5. Conclusion

This timely study can inform and greatly impact how clinics can utilize HIT tools to conduct
health insurance outreach. The use of such tools will likely improve health insurance
stability, healthcare delivery and health outcomes, reduce healthcare disparities for
vulnerable populations, and enhance overall healthcare system performance.
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Table 2

Example variables for analyses.

Predisposing factors

Child age

Child gender

Child race

Child ethnicity

Household income

Primary language of family

Geographic residence

Contextual clinic and state level factors
Enabling/hindering resources

Use of HIT tools

Child’s Medicaid/CHIP insurance status/continuity

Child’s continuity of care (provider- and clinic-level variables)
Need for services

Special health care needs [34,35]

Frequency of visits
Outcomes

Child’s insurance status and continuity [1]

Utilization of healthcare services [33,36]
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Table 3

Qualitative methods used to analyze implementation.

Page 13

Topic Post-implementation data sources  Measures
User perceptions of the IMPACCT tools CHC site visits; staff interviews Perceived ease of use,
i usefulness, social influences
. Perceived ease of use, usefulness for one’s own [45].
performance and for patient care, social influences to
use the tool
Acceptance of the IMPACCT tools CHC site visits; staff interviews Behavioral intention to use IT
. . . . tools; satisfaction and
. Intention to use the tools and satisfaction with the acceptance of tools.
tools
Use of the IMPACCT tools CHC site visits; staff interviews Observation of tasks, key usage
. . i . areas, and workflow assessment.
. Observation of use in CHC workflow/information Information from users

sharing; identify workarounds, key tasks/subtasks that
tools improve or could improve, usage scenarios

regarding facilitators/barriers to
use.
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